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PREFACE. 


It  is  not  pleasant  to  introduce  a  new  volume  to  its  readers  with  an 
apology,  especially  when  the  preceding  annual  number  w^as  introduced 
similarly,  yet  such  needs  must  be  the  case.  For  the  manifest  shortcomings 
of  Volume  VII  of  the  Copper  Handbook,  compassion  is  asked  from  its  read- 
ers. On  January  15th,  1907,  a  fire  in  the  premises  of  the  printers  and 
binders  of  the  book  destroyed  1,650  copies  of  Volume  VI,  the  edition  then 
current,  also  185  copies  of  Volume  I,  on  hand  for  rebinding.  The  electro- 
type plates  of  the  edition  were  buried  under  several  hundred  tons  of  brick 
and  mortar,  for  some  months,  and  upon  being  exhumed,  were  found  con- 
siderably damaged,  so  that  resetting  a  large  part  of  the  volume  was  obliga- 
tory. Four  days  after  the  fire  it  became  necessary  for  the  author  and  his 
daughter  to  take  Pasteur  treatment,  on  account  of  the  bite  of  a*  rabid  cat. 
Some  weeks  later  a  virulent  case  of  blood-poison  developed,  while  the 
author  was  on  h\n  way  south,  and,  after  sufl'ering  with  the  disease  through 
the  states  of  Indiana,  Kentucky,  Tennessee,  Alabama,  Mississippi  and 
Louisiana,  medical  attendance  was  secured  in  New  Orleans,  followed  by 
two  severe  surgical  operations,  the  second  without  an  antesthetic,  with 
some  months  of  total  disability. 

As  a  result  of  this  series  of  troubles,  five  months  time  was  lost,  and 
it  was  impossible  to  revise  the  long  chapter  of  detaile<l  mine  descriptions, 
containing  4,626  titles,  in  time  for  the  issue  of  a  new  edition  during  1907. 
As  the  Copper  Handbook  is  an  annual,  born  with  the  Twentieth  Century, 
it  was  felt  that  the  missing  of  a  year's  issue  would  be  a  serious  mistake, 
hence  it  was  decided,  as  the  only  alternative,  that  the  1907  edition  should 
appear  with  the  preliminary  and  statistical  chapters  fully  rewritten,  but 
with  the  mine  descriptions  unchangcnl  from  the  preceding  year.  The  four- 
teen preliminary  chapters  in  Volume  VI  have  ap])eare(l  unchanged  in  the 
four  preceding  annual  editions,  from  sheer  lack  of  time  to  revise  them, 
much  as  such  revision  was  needed,  an  average  of  fourteen  months  time 
having  elapsed  between  each  of  the  annual  editions  since  the  first.  These 
preliminary  chapters  have  been  revised  carefully  and  greatly  amplified, 
making  twenty-three  chapters  in  the  present  edition,  this  work  requiring 
six  months,  and  the  statistical  chapter  has  been  revised,  as  in  all  previous 
editions.  The  apologies  of  the  author  are  extended  to  all  readers,  but  the 
circumstances  have  been  such  that  the  course  taken  seemed  the  only  one 
available.  The  next  annual  edition,  which  will  contain  upwards  of  six 
thousand  titles,  will  have  all  mine  descriptions  rewritten,  except  such  prop- 
erties as  are  dead  and  buried,  in  which  case  there  seems  no  good  reason 
for  disturbing  the  epitaphs. 

As  in  previous  editions,  the  author  wishes  expressly  to  disclaim  all 
pretensions  to  infallibility,  and  to  request  corrections  and  (Criticisms  from 
all  sources.    This  invitation  has  been  accepted  heretofore  in  numerous  in- 
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stances,  and  much  benefit  has  resulted  from  the  suggestions,  criticisms  und 
corrections  so  given.  It  is  manifest  that  a  Avork  dealing  with  an  industry 
of  great  size,  distributed  over  all  parts  of  the  world,  is  especially  liable 
to  error.  That  the  work  contains  so  large  a  proportion  of  truth  is  due  largely 
to  mining  men  and  investors  who  have  furnished  information  and  correc- 
tions. 

The  hearty  thanks  of  the  author  are  due,  and  are  tendered  hereby,  to 
the  men  in  actual  charge  of  copper  mining,  milling  and  smelting  operations, 
fn  all  parts  of  the  world,  who  have  manifested  the  liveliest  interest  and 
good  will.  Direct  returns  are  now  secured  from  a  majority  of  the  pro- 
ducing copper  mines  of  the  globe,  and  with  the  exception  of  unworthy 
corporations,  formed  for  stock-jobbing  purposes,  very  few  mining  companies 
refuse  information.  It  has  taken  time  to  convince  the  mine  managements 
that  they  will  be  dealt  with  fairly,  but  the  confidence  of  the  producers 
having  been  secured,  readers  reap  the  benefit. 

The  issue  of  this  work  was  begun  with  certain  fixed  views  and  j)lans. 
In  the  course  of  time  it  has  become  possible  to  approximate  some  of  the 
plans  made  at  the  beginning,  and  the  original  outline  of  the  Avork  has  boeu 
changed  in  no  essential  feature,  though  modified  in  minor  details  from 
time  to  time.  The  wisdom  of  the  original  plan  is  being  verified  by  the 
outcome,  and  it  is  with  considerable  pride  that  the  author  is  able  to  state 
that  the  circulati(m  of  Volume  VI  exceeded  five  thousand  coj)ies,  this  being 
tlu»  largest  circulation  enjoyed  by  any  mining  annual  published  in  any 
language. 

In  the  final  section  of  the  book  will  be  found  some  sixty  pages  of  ad- 
vertising. The  advertising  section  of  the  work  is  censored,  and  no  busi- 
ness is  accepted  unless  it  is  deemed  to  come  from  a  reliable  person, 
firm  or  company.  For  several  years  past  no  copper  mining  "company  adver- 
tising has  been  accepted  from  any  but  producing  mines,  and  no  advertis- 
ing is  desired  from  any  corporation  having  shares  for  sale.  This  rule 
operates,  at  times,  to  bar  out  worthy  companies,  but  it  is  obvious  that 
all  companies  seeking  funds  from  the  public  should  be  dealt  with  solely 
upon  their  merits,  in  the  text  of  the  work  itself,  and  it  is  equally  obvious 
that  money  received  for  advertising  might,  unwittingly,  influence  an  opin- 
ion more  favorable  than  was  warranted  by  a  dispassionate  consideration 
of  the  facts  in  a  given  case. 

Horace  J.  Stevens. 

Houghton,  Michigan,  U.  S.  A.,  Dec.  20,  1907, 
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CHAPTER  I. 

The  History  of  Copper. 

The  mists  of  antiquity  ahroud  the  discovery  of  copper,  but  the  metal 
and  its  alloy,  bronze,  were  known  at  a  period  so  remote  as  to  antedate  the 
l>eginninga  of  history.  Possibly  gold,  which  occurs  native,  was  discovered 
before  copper,  but  the  uses  of  gold  in  prehistoric  times  seem  to  have  been 
purely  ornamental,  while  those  of  copper,  and  its  alloy,  bronze,  were  util- 
itarian as  well  as  ornamental,  from  their  discovery. 

The  Neolithic,  or  polished  stone  age,  was  succeeded  by  the  age  of 
bronze,  but  the  process  of  substituting  weapons  and  implements  of  bronze 
for  those  of  polished  stone  was  not  instantaneous,  and  doubtless  was  spread 
<>ver  hundreds  of  years,  as  polished  stone  and  bronze  instruments,  obviously 
of  about  the  same  age,  have  been  found  in  juxtaposition,  at  many  points. 
and  it  should  l>e  borne  in  mind  that  while  the  comparatively  civilized 
peoples  of  Asia  Minor  and  the  Nile  valley  were  far  advanced  in  the  bronze 
ago,  the  rjreeks  doubtless  were  in  the  Neolithic  period,  while  the  barbarians 
to  the  north  had  not  advanced  beyond  the  Paleolithic  age.  Similarly,  the 
natirrs  of  the  two  Americas  were  in  the  bronze  and  stone  ages,  when  dis- 
covered by  Columbus,  in  the  Fifteenth  Century,  at  a  period  when  the 
civilized  peoples  of  Europe  had  left  the  bronze  age  two  thousand  years 
l>ehind. 

Copper  is  one  of  the  six  metals  mentioned  in  the  Old  Testaineat,  and 
the  bible  names  Tubal  Cain  as  a  cunning  artificer  in  brass  and  iron.  A 
legendary  account  of  the  discovery  of  iron  on  Mount  Ida  has  been  handed 
<if»wn.  but  it  is  certain  that  copper  was  known  to  the  ancients  for  a  long 
time,  probably  some  thousands  of' years,  before  the  discovery  and  utiliza- 
tion of  inm,  and  it  is  known  that  copper  mines  were  worked  on  Mount 
Ida,  in  Asia  Minor,  centuries  before  the  alleged  discovery  of  iron. 

According  to  the  latest  historical  investigations,  copper  was  known 
long  before  the  time  of  Menes,  the  founder  of  the  First  Dynasty,  who  was 
the  first  king  of  I'pper  and  Jjowqt  Egypt,  and  who  reigned  at  a  period 
fK»»sihly  as  early  as  5500  B.  C.  Copper  Avas  known,  at  least  as  a  rarity, 
by  one  of  the  alwriginal  races  of  Egypt,  probably  as  early  as  7000  B.  C. 
and  f»os8ibly  at  a  date  considerably  more  remote.  At  a  niucli  later  period, 
yet   antecedent    to   the  First   Dynasty,   the   use   of  copper   became    more 
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widely  disfteminatcd,  and  the  metal  was  in  quite  general  use  in  Egypt 
before  the  time  of  Menes.  It  is  believed  that  the  Egyptians  used  unal- 
loyed copper  for  centuries  before  discovering  the  use  of  tin,  the  alloy  of 
copper  and  tin  producing  bronze  that  is  much  harder  than  pure  copper, 
consequently  much  better  suited  for  weapons  and  implements  of  all  sorts. 
The  ancient  Egyptians  are  believed  to  have  used  arsenic  for  hardening  the 
copper  when   used  alone. 

Bronze  was  in  very  early  use  in  Egypt,  for  the  making  of  weapons 
and  tools,  and  the  use  of  bronze  is  mentioned  in  inscriptions  antedating 
the  great  pyramids.  Rawlinson  says  "A  metallurgy  of  no  small  merit 
must  have  formed  and  originated  the  implements  whereby  materials,  such 
as  those  used  by  the  Egyptian  scupltors,  were  worked  with  ease  and 
freedom."  Some  of  the  blue  and  green  pigments  used  by  the  earliest 
Egyptian  painters  contained  copper. 

King  Sneferu,  the  first  Pharaoh  of  the  Fourth  Dynasty,  ascended  the 
Egyptian  throne  at  a  date  variously  estimated  from  2000  B.  C.  to  5000 
B.  C,  succeeding  the  king  who  carved  the  great  sphinx,  and  being  in  turn 
the  immediate  predecessor  of  Cheops,  builder  of  the  great  pyramid  at 
Ciizeh.  King  Sneferu,  according  to  the  inscriptions  of  his  reign,  conquered 
the  Sinai  Peninsula  for  its  stores  of  mineral,  hence  the  inference  that  its 
copper  mines  must  have  been  opened  at  an  even  earlier  date.  The  copper 
mines  of  Mount  SinaT,  which  are  the  oldest  noAv  known  to  man,  are  said 
to  have  been  worked  as  recently  as  1300  B.  C.  Ancient  workings  are 
still  visible,  with  slags  from  the  furnaces  and  occasional  remains  of  tools. 
The  oldest  piece  of  bronze,  of  anything  like  an  established  date,  is  a  knob 
from  the  scepter  of  Pepi  I,  a  Pharaoh  of  the  Sixth  Dynasty,  who  flourished 
circa  3000  B.  C.  This  remnant  of  the  regal  mipjlit  of  an  early  day  now 
rcj)08e8  in  the  British  nuiseum.  The  Posno  collection,  in  the  louvre,  at 
Paris,  shows  two  small  statues,  believed  by  Perrot  to  date  fnmi  the 
close  o/  the  Ohl  Emjure.  or  the  beginning  of  tlie  Middle  Empire,  circa  230C 
B.  C.  These  are  light,  hollow  ami  oast  in  single  pieces,  showing  work- 
manship of  a  high  order.  A  hollow  cast  statue  of  Rameses  II,  of  excellent 
workmanship,  dates  from  1300  B.  C.  As  early  as  the  New  Empire,  more 
than  2000  B.  C,  copper  seems  to  have  been  the  monetary  basis  of  Egypt, 
as  accounts  were  recorded  in  uten  of  eo])per,  the  uten  being  a  spiral  of 
metal,  of  about  91  grams  weight.  In  the  time  of  the  New  Empire,  bronze 
was  in  use  for  armor  and  weapons,  artisans*  tools,  occasional  farm  imple- 
ments, household  utensils,  nails,  locks,  butts,  hardware  for  chariots  and 
boats,  and  for  jewelry  and  general  decorative  purposes.  In  the  old  hiero- 
glyphs, several  varieties  of  bronze  are  referred  to,  according  to  their  com- 
position. The  most  common  variety  of  bronze  in  use  in  ancient  Egypt,  as 
determined  by  modern  assays,  contained,  respectively,  85  per  cent  copper 
and  15  j)er  cent  tin,  and  88  per  cent  copper  and  12  per  cent  tin,  while 
bronze  used  for  weapons  and  cutting  tools  contained  04  ])er  cent  copper, 
5.9  |>er  eent  tin  and  0.1  per  cent  iron,  the  iron  probably  having  been 
included  as  an  impurity,  and  not  through  design. 

M.  de  SarazC'  judges  that  copper  was  produ(*ed  in  Babyl(mia  about 
4000  B.  C.  (Judea,  patesi  or  high  ])riest  of  Lagash,  who  became  a  dependent 
king  under  Dungi  TI  of  Babylon,  who  reigned  approximately  2000  B.  C. 
at  Vt — **Ur  of  the  Chaldees" — collected,  as  material  for  temples  and  statues. 
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copper  from  northern  Arabia,  and  the  metal  and  its  alloy,  bronze,  were  in 
quite  general  use  throughout  Babylonia  at  least  as  early  as  2000  B.  C. 

Apparently  copper  was  known  to  the  fireeks  from  the  earliest  histor- 
ical times.  The  ancient  (Ireek  historians  credited  the  discovery  of  copper 
to  Cadmus,  who  also  is  said  to  have  invented  the  alphabet,  both  of  which 
credits  are  open  to  serious  doubt,  as  Cadmus  really  adapted  the  Phcenician 
alphabet  to  Greek  use  and  doubtleps  brought  the  first  knowledge  of  copper 
smelting  to  the  Greeks  from  the  same  source.  Apparently  copper  was 
first  found  by  the  Greeks  near  Chalkos,  on  the  Island  of  Euboea,  hence 
took  the  name  of  chalcos,  and  was  so  termed  by  Homer,  Hesiod  and  other 
early  Greek  authors.  Pliny  states  that  the  method  of  reducing  copper 
from  ita  ores  was  discovered  on  the  Island  of  Cyprus,  whence  the  metal 
was  termed  by  the  Romans,  first  aes  cyprium,  and  later,  cuprum.  This 
discovery  unquestionably  was  merely  an  adaptation  of  the  methods  known 
to  the  Egyptians  several  thousand  years  earlier.  The  name  of  tlie  metal 
in  most  of  the  modem  European  languages,  as  the  English  copper,  Swedish 
koppar,  Norwegian  kobber,  German  kupfer,  Spanish  and  Portuguese  cobre, 
and  French  cuivre,  are  corruptionb  of  the  I^tin  cuprum.  In  the  ancient 
mythologies,  copper  was  consecrated  to  Ilathor  by  the  Egyptians,  to 
Aphrodite  by  the  Greeks  and  to  her  counterpart,  Venus,  by  the  Romans. 

It  is  probable  that  the  first  copper  mines  of  Cyprus  were  opened  by  the 
Phcpnicians  and  that  knowledge  of  the  metallurgy  of  the  metal  was 
derived  from  them  by  the  Greeks.  The  Phcenicians  also  brought  copper 
from  Asia  Minor,  and  later  from  Iberia,  beyond  the  Pillars  of  Hercules, 
and  some  of  the  ancient  Carthaginian  mines,  in  the  Provinces  of  Huelva 
In  Spain,  and  Alemtejo  in  Portugal,  Avere  reopened  during  the  latter  ball 
of  the  Nineteenth  Centura,  and  remain  large  producers.  It  is  certain 
that  the  Phmnicians  brought  tin.  nnd  possibly  copper  also,  from  Cornwall, 
at  a  period  as  remote,  in  all  likelihood,  as  500  to  700  B.  C,  which  would 
indicate  that  the  native  Britons  were  possessed  of  a  rudimentary  metal* 
lurgy  of  considerable  importance,  at  a  period  long  antecedent  to  the  ccm- 
quest  of  Caesar.  The  h<*gemony  of  the  ancient  Phoenician  world  was 
wrested  from  the  cities  of  Tyre  and  Sidon  by  Carthage,  an  early  PhflB- 
nician  colony  which  became  far  greater  than  its  parent,  and  Carthage,  in 
turn,  lost  the  supremacy  of  the  Mediterranean  to  the  Romans. 

The  knowledge  of  copper  possessed  by  the  Romans  doubtless  was 
inherited  from  the  Greeks,  all  of  the  historical  evidences  pointing  to  this 
conclusion,  but  it  is  certain  that  copper  mines  in  Tuscany  were  worked  by 
the  Etruscans  previous  to  the  foundation  of  Rome.  The  copper  mines  of 
Piedmont,  Liguria  and  Tuscany  were  worked  extensively  in  Roman  times, 
but  the  Iberian  mines,  wrested  from  the  Carthaginians,  formed  the  chief 
source  of  the  copper  supply  of  the  Roman  Empire.  Spain  has  been  fur- 
nishing copper  to  the  world  for  nearly  or  quite  three  thousand  years, 
and  remains  one  of  the  principal  sources  of  the  world's  supply.  The 
Rio  Tinto  mine  has  been  worked,  off  and  on,  for  about  three  milleniums. 
yet  remains  one  of  the  greatest  copper  producers  of  the  globe.  Prof.  Vogt 
estimates  that  net  less  than  twenty  to  thirty  millions  of  metric  tons  of 
ore  were  mined  during  the  eras  of  Phcenician,  Carthaginian  and  Roman 
domination,  from  this  mine  alone. 

During  the  dark  period  of  the  middle  ages,  mining,  while  not  a  lost 
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art,  c<*rtfliiily  wrs  not  fi>lluvv«nl  ha  s\>*tfmatRHlly  and  surre^sfully  tiB 
dunT»g  the  Jiitirp  prosptnius  nm\  piilig)it*'fird  era  nf  the  Hoinan  Kmpire. 
The  v^orldV  ^up])ly  of  cc^ld  nnd  silver  dtH>rca?»i'd  from  century  t*>  centiiryj 
owing  to  the  hiwai-s  fntni  attrition  and  misplacement  not  being  rAade 
good  by  now  production.  Iron*  bfin>r  sij)»j<?rt  to  rust,  was  minrd  and 
emflted  us  refiuired,  though  the  pri>duction  was  surprisingly  amall,  and 
it  IB  probalHe  that  the  I'niteti  Statoa  Stt*td  Corporation  now  tnrna  out»  io 
every  working  day,  more  iron  than  wan  produced  in  all  Europe  in  a  full 
year,  during  the  peril >d  of  greatc^it  darkness  of  t!ic  meditpval  era.  The 
supply  of  copper  during  the  middle  ages  must  have  I'een  very  smalK  but 
gtatistics  are  so  fragnientary  that  they  scarce  atTord   basis  for  e-«itimate9. 

The  production  of  copper  from  Iberian  mines  was  spasmodic,  but 
more  or  Ifss  of  the  metal  was  prmluced  in  every  century,  though  the 
industry  putfered  a  eevere  check  w^hen  Spain  waa  lo^t  by  the  WeaterD 
Roman  Einpire  to  the  Visiproths,  who,  in  turn,  were  succeeded  by  the  Moora, 
that  warlike  race  that  held  poF^es^ion  of  southern  Spain  and  rortusral, 
until  driven  out»  late  in  the  Fifteenth  Century,  by  Ferdinand  and  IsAbella. 
The  San  Uoniingos  niinefl  of  Fortugul,  which  were  opened,  certainly  as 
early  as  Roman  timea^  and.  in  ail  likelihw^d,  by  the  Carthaginians,  or  their 
pri-decesBore,  the  Phcpnieianp,  were  Worked  Bpasniodically  during  th« 
middle  ages,  and  were  reopened  in  IB'iO^  under  modeni  methods. 

The  mines  of  Italy  and  Au^^tria  were  small  producers  of  copper  in 
media' vnl  times,  the  mnfit  important  Austrian  mine  being  the  Crntslitz,  in  ^ 
Bohemia,  which  probably  was  the  largest  European  producer  al>out  thi 
Fourtveuth  ur  Fifte^jnth  Century,  but  which  was  abandoned  in  the  Eigh- 
teenth Century,  though  reopened,  on  a  small  scale,  hite  in  the  Xineteenth, 
There  are  evidences  that  copper  mines  were  worked  in  Bulgaria,  and 
probably  in  Servia  also,  during  the  Roman  era,  and  the  Servian  mines 
were  small  producers  during  the  middle  ages.  There  also  was  a  little 
copper  mining  in  TJungarA^  during  medifeval  times,  and  possibly  in  Eou- 
mania  also.  Copper  baa  been  mined  and  smelted  on  a  small  scale  in  both 
European  and  Asiatic  Turkey  for  some  centuries, 

in  Ciermany,  the  Kammelsberg  mines,  in  the  Ober  Harz,  were  opened 
circa  A.  D.  9''3,  and  have  been  prtwiucers  for  nearly  a  thousand  years.  The 
Mansfi'ld  mines  of  the  Ober  liar/,  opened  A.  D.  1100,  have  been  fairly 
fiteody  [iroducers  for  700  years,  th<ittgh  with  occasional  hiatuses  in  output, 
duo  mainly  to  some  of  the  n\imcroU8  wars  that  were  at  once  the  buainesa 
and  the  recreation  of  the  middle  ages.  These  mines  made  about  1500  long 
tons  of  fine  copper  in  the  days  of  Martin  Luther,  and  were  producers  to 
nbout  the  same  extent  in  1860,  but  since  have  been  developed  into  very 
large  and  sufNTssful  mines,  by  the  u!te  of  modern  methods  and  equipment, 

Stora  Kopparberg.  at  Falun,  Sweden,  was  opened  A.  D,  1228,  and  li 
claimed  to  have  given  to  the  world,  to  the  end  of  the  Nineteenth  Century, 
not  less  than  1,200,000  tons  of  fine  copper,  remaining  a  small  producer. 

One  of  the  earliest  English  mines  was  at  New  lands,  near  Keswick, 
in  Cumberland.  This  propfrty  was  worked  as  early  as  A.  D.  12TjO,  and 
was  uorking  as  bite  a^  A.  D.  1470.  The  Kcton  Hill  mines,  in  StalTord- 
shire,  were  among  the  earliest  English  eo]>per  mines  after  Kewlandi*,  and 
the  tin  mines  of  Cornwall  were  smaH  producers  of  c<»pper  also,  at  leai»( 
aa  early  as  the  time  of  Queen  Elizabeth,  and  probably  for  a  century  or 
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two  earlier,  though  copper  production  on  a  large  scale  began  with  tha 
Eighteenth  Century.  The  copper  mines  of  Anglesea,  in  Wales,  were  pro- 
ducers in  Roman  times,  and  were  reopened  in  the  Eighteenth  Century, 
but  have  been  idle  since  about  the  middle  of  the  Nineteenth  Century. 
In  Ireland,  mines  worked  during  the  Eighteenth  Century  and  up  to  their 
closing  in  1880,  have  been  reopened,  in  an  exploratory  way,  during  the 
early  years  of  the  Twentieth  Century.  As  early  as  A.  D.  1586,  copper 
ore  was  shipped  to  Anglesea  for  reduction,  and  in  A.  D.  1765  there  were 
several  smelters  treating  copper  ore  near  Bristol.  The  Welsh  smelting 
industry  at  Swansea  seems  to  date  from  the  Sixteenth  Century.  The 
first  copper  pennies  of  England  were  coined  A.  D.  1717. 

At  the  beginning  of  the  Eighteenth  Century  Great  Britain  was  making 
at  least  three-quarters  of  the  world's  copper.  The  Cornish  mines  produced 
4,923  tons  of  refined  copper  in  1799,  and  the  Welsh  mines  of  Anglesea  made 
nearly  2,000  tons  in  the  same  year.  The  great  Mansfeld  mine,  in  Germany, 
made  only  372  tons  in  that  year,  and  only  estimates  are  obtainable  for  the 
products  of  other  countries.  Spain's  output  was  insignificant,  and  the 
United  States  made  but  a  few  tons.  Russia  and  Japan  probably  ranked 
next  in  importance  aftei*  England  as  producers,  and  Austria,  Norway, 
Sweden,  Italy  and  several  other  nations  made  small  contributions  to  the 
world's  copper  stock.  Australia,  South  Africa  and  Canada  were  then  un- 
known as  sources  of  supply.  It  is  a  notable  fact  that  one  hundred 
years  ago,  the  min^s  of  the  United  States,  Spain,  Chile,  Mexico,  Canada, 
South  Africa,  Australia  and  Tasmania,  which  now  make  about  90  per  cent, 
of  the  world's  copper,  were  either  totally  undeveloped,  or  else  producers  of 
but  a  few  tons  each,  while  Great  Britain,  which  made  almost  7,000  tons 
of  copper  in  1799,  produced  but  550  tons  in  1899. 

At  the  beginning  of  the  Eighteenth  CeVitury  the  English  mines,  la 
Cornwall,  Avere  making  much  the  largest  part  of  the  world's  copper  output, 
and  even  at  that  date  wore  of  such  considerable  depth,  and  with  such 
extensive  underground  openings,  that  the  problem  of  disposing  of  the  water 
was  of  vital  importance.  Many  good  mines  were  allowed  to  remain  idle, 
solely  because  the  expense  of  keeping  them  free  of  water  was  greater  than 
the  profits  of  operation.  The  first  steam  engine  was  built  for  a  Cornish 
mine,  the  Wheal  Por,  by  a  Captain  Savory,  very  early  in  the  Eighteenth 
Century.  It  was  but  a  partial  success,  and  the  plan  was  improved  on  by 
Newcomen,  who  erected  a  pumping  engine  at  the  Wheal  Fortune  mine, 
Cornwall,  in  1720.  The  Newcomen  steam  engine  was  a  crude  and  wasteful 
device,  according  to  the  standards  of  the  present  day,  but  it  was  much  more 
effective  than  hand  and  horse  power,  or  a  water  wheel,  and  was  used  in 
many  of  the  larger  Cornish  mines  for  fifty  years  or  more,  until  the  genius 
of  Watt  brought  forth  the  modem  steam  engine.  It  should  be  said, 
however,  for  Savery  and  Newcomen,  that  crude  as  were  their  engines, 
the  pumping  plan  followed  by  them  was  essentially  sound,  and  the  Cornish 
pump,  first  made  by  Savery  two  hundred  years  ago,  and  improved  a  little 
later  by  Newcomen,  remains  the  basic  model  for  the  Cornish  mine  pumps, 
scattered  over  the  habitable  world,  wherever  there  arc  mines. 

The  first  Watt  engine,  erected  at  Chacewater,  Cornwall,  in  1777,  proved 
a  great  success,  and  came  none  too  scK)n,  as  the  larpjJT  mines,  deepened 
by  reaaon   of  the  aid  given   from   Newcomen's  pumps,  were  at  a  depth 
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where  the  first  cnide  engines  no  longer  could  give  satiBfactory  resulti.' 
Althoug^h  steam  power  wwb  firtit  n]}plied  to  copper  mining  two  centuriet 
ago,  it  was  us^*^d  onl.r  for  liandlinf!  water  until  after  the  beginning  of  the 
Nineteenth  Century.  The  first  application  of  Bteani  power  to  other  mining 
uses  \\as  in  the  first  or  srcond  decude  of  the  Nineteenth  Century,  when  & 
hoisting  drum  was  first  actuated  hy  Bteam. 

For  the  first  half  of  the  Ninelepnth  C-enturj,  fire  at  Britain  main- 
tained its  pofiitkm  at  the  lieud  of  the  world's  copper  prnducors,  but  for 
British  copper  ininea  the  latter  half  of  the  century  was  a  period  of  ever 
increasing  depression,  relievetl  by  of]ly  occasional  yt'ara  of  prosperity.  The 
invention  of  the  Watt  engine  snd  its  application  to  pumping  machinery 
enabled  the  mine  operators  of  Cornwall  and  Anglesea  to  penetrate  to 
depths  theretofore  undreamed  of.  In  1790  the  Dolcoath  mine»  in  Cornwall, 
was  600  feet  deep;  in  iSlf)  it  www  down  1,368  fetH,  nnd  in  1830  the 
Tresavean  mine,  also  of  CornwnlU  reached  the  great  depth  of  1^320  feet. 
As  the  mines  increased  in  depth  raj>idly,  varioun  improvcmenta  became 
necessury.  The  old  method  of  raising  ore  in  baskets,  carried  up  ladder! 
on  the  backs  of  men  and  women*  was  replaced  by  whim?,  operated  firat 
by  hand,  then  by  horse  power,  later  by  water- wheels,  and  eventually  by 
steam,  the  ropes  that  hoisted  ore  in  wicker  baskets  being  eniled  around 
these  whinifl.  A  little  later  the  hempen  rnpcB  were  rcplaeed  by  wire 
cables,  and  the  baskets  gave  way  to  iron  skips  and  cages.  In  1843  the 
first  man -engine  wasj  built^  for  taking  miners  to  and  from  their  work  in 
the  deep  shafts.  Mine  surveying  wai*  introduced,  nnd  mnehinery  employed 
in  the  millB,  where  handwork  hiid  been  the  rule  for  centuries.  The 
Anglesea  mines  enjoyed  great  pro.nperity  for  the  fir^t  quarter  of  the 
century*  but  gave  imniistakable  higns  r»f  exhaustion  a  few  years  lst€r, 
and  in  the  fourth  decade  ceased  to  be  import iitit  fnetors  in  the  worId*8 
copper  industry.  The  smeltera  of  Wales  had  attained  f*uch  growth,  how- 
ever, that  Swunsea  still  remains  the  Reat  of  one  of  the  greatest  and  moat 
dirersified  smelting  industries  of  the  world. 

Apparently  the  firs^t  copper  mining  was  done  in  Japan  cireA  A.  D. 
700,  but  the  industry  did  not  become  important  until  about  A,  D.  1600, 
and  in  the  Seventeenth  Century,  more  or  less  copper  was  exported  to 
pjurope,  through  the  medium  of  the  trading  ships  of  the  Dutch»  who 
enjoyed  a  monopoly  of  Japane^^e  trade,  until  the  excesses  of  the  traders 
and  nii8sionarie.4  lend  to  the  e^l^ing  of  the  port.H  in  .litpan  to  all  foreign 
trade,  after  which  Japan  was  a  sealed  book  to  the  balance  of  the  world, 
until  reopened  l>y  Commodore  Perry,  in  1^54,  In  ISJO  the  production  of 
Japan  was  about  4.0f)O  long  tons,  and  in  1874  was  only  3,nG0  long  tons,  of 
which  four  mines  furnished  about  half^  and  nearly  200  mines  the  other 
half,  giving  an  average  anntial  production  of  about  10  tons  only  for  the 
emaller  mines.  Ikb^dern  Jiipan  may  be  snid  to  date  from  1869,  when  the 
Tokugawa  government  was  deposrd,  and  the  Shogun  was  compelled  to 
surrender  his  usurped  power  to  the  Mikado,  the  rightful  niler.  The  read- 
justment of  internal  political  affairs  occupied  the  attention  of  the  Japanese, 
almost  to  the  exclusion  of  other  matters,  for  some  years,  but  about  1S80 
the  taf^k  of  readjusting  the  ancient  economy  of  the  empire  to  modem 
environments  was  begun  in  earnest,  and  from  that  year,  in  which  the 
first  modern   nnning  and  smelting  machinery  was  introduced  to  Japanese 
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mines,  may  be  said  to  date  the  beginning  of  the  present  copper  industry 
of  Nippon — an  industry  that  has  made  gigantic  strides,  and  which  is  well 
equipped  and  conducted  upon  as  modem  methods  as  can  be  found  in  any 
country  on  the  globe.    Since  1890  the  progress  has  been  steady  and  rapid. 

As  early  as  the  Sixteenth  Century,  copper  was  discovered  in  Cuba, 
Mexico,  and  several  of  the  South  American  countries,  but  the  Spanish 
conquistadors  were  more  anxious  for  the  gold  of  the  Peruvian  Incas  and 
the  silver  from  Potosi  and  Guanajuato,  than  for  the  baser  metals,  hence 
the  production  of  copper  in  Spanish  America  remained  trivial,  being  merely 
sufficient  for  local  needs,  until  about  the  middle  of  the  Nineteenth 
Century.  In  Chile  a  little  copper  mining  was  done  during  the  Eighteenth 
Century,  but  the  inception  of  the  great  copper  mining  industry  of  that 
country  may  be  said  to  date  from  about  1840,  when  the  systematic  develop- 
ment of  the  great  copper  measures  of  Chile  was  undertaken  along  modem 
lines. 

Argentina  first  became  a  producer  of  copper  about  1856,  but  never 
has  become  a  large  factor  in  the  industry,  though  possessing  copper  fields 
of  promise,  which  doubtless  will  be  heard  from  in  the  future. 

In  Mexico,  copper  was  mined  and  smelted  in  a  crude  way,  and  to  a, 
very  limited  extent,  by  the  Aztecs.  A  little  metal  was  produced  under 
Spanish  domination,  but  the  Mexican  copper  mining  industry  did  not 
become  important  until  about  1880,  the  profits  of  silver  mining  having 
blinded  the  miners  to  the  possibilities  of  great  returns  existing  in  the  baser 
metals.  Mexico  now  ranks  second  only  to  the  United  States  among  the 
copper  producing  fields  of  the  world,  and  its  present  large  production  is 
but  an  earnest  of  future  possibilities,  practically  unlimited  in  extent. 

In  Cuba,  copper  mining  was  begim  in  the  Sierra  Madre  Mountains, 
near  Santiago,  during  the  Sixteenth  Century.  These  mines  were  reopened 
early  in  the  Nineteenth  Century,  and  secured  a  considerable  tonnage* 
between  1817  and  1868,  the  principal  production  being  after  1834,  when 
the  various  mines  were  bought  and  consolidated  by  an  English  company, 
annual  production  averaging  about  $1,000,000  in  value,  until  the  rebellion 
of  1868,  when  the  plant  was  ])umed  by  insurgents. 

In  the  United  States,  copper  was  discovered  in  Massachusetts  as  early 
as  1632,  and  in  1709  a  company  was  incorporated  in  Ccmnecticut,  for  the 
purpose  of  working  copper  ores.  The  copper  deposits  of  New  Jersey  were 
exploited  as  early  as  1719,  but  the  copper  mines  of  Vermont,  dating  from 
the  Eighteenth  Century  also,  remained  the  principal  source  of  American 
production  until  the  opening  of  the  Lake  Superior  mines  in  1844.  A 
promising  copper  industry  was  begun,  circa  1850,  in  Tennessee,  but  was 
destroyed  by  the  American  Civil  War,  and  was  not  rejuvenated  until 
nearly  forty  years  later. 

Really  important  coi)per  mfning  in  the  United  States  dates  from  1844, 
when  the  first  production,  a  few  tons'  of  black  copper  ore,  probably 
chalcocite,  was  taken  fn)m  a  fissure  vein  near  C<»pi>er  Harbor,  Keweenaw 
County,  Michigan.  The  beginnings  of  the  Lake  Superior  industry  were 
cmde,"but  the  growth  was  fairly  steady  from  the  start,  and  within  two 
decades  the  Lake  Supirior  mines  became  the  most  important  jiro^lucers 
'  of  the  United  States,  and  second  only  to  the  mines  of  Chile,  which  were 
passed  in  the  ninth  decennium  of  the  Nineteenth  Century.     The  existence 
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of  the  rich  stores  of  native  copper  in  the  Lake  Superior  district  was 
known  to  the  aborigines,  and  these  mines  had  been  worked  l)y  some  pre- 
historic people  that  left  considerable  traces  of  their  extensive  operations. 
In  1882  Montana,  now  the  largest  copper  producing  district  of  the  Avorld, 
made  its  first  production  of  the  metal,  and  the  beginnings  of  the  great 
copper  industry  of  Arizona  were  a  decade  earlier. 

In  British  North  America,  Newfoundland  opened  its  first  mines  of 
importance  in  18C5.  A  little  mining  of  cupriferous  pyrites  was  done 
shortly  afterward  in  the  I^ovince  of  Quebec.  Copper  mining  in  the  IVovince 
of  Ontario  begun  with  the  opening  of  the  Bruce  Mines  in  1846,  but  really 
important  copper  production  dates  only  from  the  e\'i)loitation  of  the  great 
nickel-copper  deposits  of  Sudbury  about  1886,  and  the  large  and  promising 
copper  industry  of  British  Columbia  had  its  inception  in  the  last  decade 
of  the  Nineteenth  Century. 

In  Northern  Africa  the  mining  of  copper  ore,  along  the  shores  of  the 
Mediterranean,  dates  from  prehistoric  times,  but  in  Southern  Africa  the 
industry  had  its  inception  in  the  opening  of  the  O'okiep  mine,  in  Little 
Namaqualand,  Cape  Colony,  in  1852,  though  copper  hacl  been  discovered 
late  in  the  Seventeenth  Century  by  the  Dutch  settlers,  and  some  fugitive 
efforts  made  in  the  direction  of  mining.  The  exploitation  of  the  coi)per 
rescmrces  of  Central  Africa,  still  at  an  eiirly  stage  of  development,  dates 
from  the  closing  years  of  the  Nineteenth  Century  and  the  same  remarks 
hold  true  regarding  the  copper  measures  and  mines  of  German  Southwest 
Africa.  The  first  recorded  production  of  Australian  mines  was  in  1844, 
and  it  is  probable  that  in  the  future  Australia  will  become  a  much  more 
important  factor  in  the  copper  market  than  has  been  the  case  in  the  past. 
.  In  Asia,  copper  mining  and  reduction,  along  very  crude  lines,  have 
existed  for  unknown  centuries,  in  China,  India  and  Persia.  The  copper 
measures  of  China  are  of  much  j>romiso,  and  tliis  ancient  empire,  now 
awakening  to  the  light  of  Twentieth  Century  civilization,  doubtless  will 
become  a  large  producer  of  this  necessary  metal  during  the  present 
generation. 

The  copper  industry  of  the  Twentieth  Century  may  be  said  to  date 
practically  only  from  about  the  middle  of  the  Nineteenth  Century.  Of 
the  leading  copper  producing  fields  of  the  world.  Lake  Superior,  .Montana, 
Arizona  and  Utah,  in  the  Ignited  States,  were  unknown  in  is 40.  Mexico, 
which  now  holds  second  place  as  a  producer,  made  no  copppr  worth 
mentioning  previous  to  the  last  quarter  of  the  Nineteenth  Century.  TIm? 
present  great  copper  industry  of  Canada  is  so  recent  that  all  of  its  prin- 
cipal developments  have  occurred  since  1880.  The  copper  production  of 
Australasia  and  South  Africa  date  from  about  the  middle  of  the  Xinr 
teenth  Century,  and  production  along  modern  lines,  and  on  an  ini])ortan< 
scale,  in  Chile,  also  began  about  1850.  Of  the  really  important  copper 
producing  fields  of  the  Avorld,  only  Spain,  Germany  and  Ja])an  have  a 
history  that  is  not  covered  by  the  span  of  life  of  a  man  of  three  score 
and  ten. 

The  beneficial  influence  of  the  copper  industry  upon  the  mining  and 
metallurgical  methods  of  the  world  has  been  most  marked,  and  the  coi)per 
industry  has  been  well  to  the  fore  in  tlie  introduction  of  improvement-. 
(Gunpowder    fnr   blasting   was    first    used   at   Friebcrg,   in    1610,   and    \va> 
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introduced  at  the  Wheal  Vor  mine,  in  Cornwall  about  1C70.  Steam  for 
pumping  and  later  for  general  use,  was  lirst  introduced  to  mining  at  the 
copper  properties  of  Cornwall.  Wire  rope  and  iron  buckets  for  hoisting 
were  first  used  in  copper  mining,  and  high  explosives  and  power-drills  for 
breaking  rock  were  first  used  in  the  Lake  Superior  mines.  The  history  of 
the  metallurgy  of  copper  for  the  past  quarter  century  is  almost  coincident 
with  the  history  of  metallurgy  as  a  whole  for  the  same  period. 

Various  attempts  have  been  made  to  corner  the  production  of  copper 
since  it  became  a  metal  of  prime  importance.  The  first  attempt  along  these 
lines  was  made  by  the  Associated  Smelters  of  Swansea,  which  perhaps 
was  the  original  copper  trust.  The  Associated  Smelters,  which  flourished 
from  1840  to  1860,  was  most  arbitrary  in  its  operations,  buying  as  cheaply 
and  selling  as  dearly  as  possible,  and  zealously  guarding  its  smelting 
processes.  The  short-sighted  policy  of  this  association,  in  screwing  prices 
of  ore  to  the  lowest  possible  figure,  while  advancing  the  price  of  the 
finished  metal,  aggravated  by  its  arbitrary  charges  for  draftage  and  moist- 
ure, and  by  the  use  of  unfair  assay  methods,  led  to  the  establishment  of 
independent  smelters  at  or  near  the  mines,  in  most  of  the  principal  copper 
producing  districts,  and  effectually  shattered  the  power  of  Swansea  as  the 
arbiter  of  the  copper  industry. 

The  second  attempt  at  a  copper  comer  was  made  by  a  group  of 
French  financiers,  under  the  leadership  of  M.  Secretan.  The  basis  of  this 
comer  was  the  Soci6t6  des  Metaux,  of  Paris,  formed  1877,  which  in 
February,  1887,  became  one  of  sixteen  underwriters  that  organized '  the 
Secretan  Syndicate,  with  a  nominal  capitalization  of  $13,587,000,  eventu- 
ally reduced  to  $10,718,500.  Of  this  capitalization,  the  SociC'tO  des  Metaux 
held  $2,910,000,  and  M.  Secretan,  personally,  $2,328,000.  The  Comptoir 
d^Kscompte,  Avhich  then  was  second  only  to  the  Bank  of  Franco,  among 
French  financial  institutions,  became  involved,  first  through  guaranteeing 
purchases  from  the  mines,  and  later  through  loaning  funds  to  the  Syndi- 
cate, originally  upon  the  security  of  the  metal  itself,  and  latterly  upon 
endorsements.  The  first  step  of  the  Secretan  Syndicate  was  to  8ecur«» 
control  of  the  production  of  the  Anaconda  mine,  in  December,  1887,  the 
Anaconda  being,  at  that  time,  the  largest  copi)er  producer  of  the  world. 
This  was  followed  shortly  by  the  making  of  contracts  with  the  (^alu- 
met  &  Hecla,  Rio  Tinto  and  other  large  mines  producing  at  least  75  per 
cent^  and  probably  as  much  as  85  per  cent.,  of  the  cop])er  output  of  the 
glol>e.  At  the  end  of  August,  1888,  the  Syndicate  had  borrowed  $24,825,000, 
and  at  the  end  of  December,  1888,  the  Comptoir  d'Esoompte  had  loaned 
to  the  Syndicate  the  enormous  sum  of  $33,368,000,  of  which  only  $10,878,000 
was  fully  secured.  The  price  of  copper  was  advanced,  speedily,  by  the 
Syndicate,  from  11  cents  to  17%  cents  per  pound,  this  advance  taking 
place  within  one  month.  Consumers,  understanding  the  situation  fulh', 
reduced  their  demands  to  the  lowest  possible  figure,  an<l  an  immense 
amount  of  old  copper  was  broken  up  and  resmelted,  the  available  supply 
of  old  copper  proving  vastly  greater  than  had  been  anticipated  by  any- 
one, and  forming  perhaps  the  largest  single  factor  in  causing  the  downfall 
of  the  Secretan  Syndicate. 

Very  early  in  1S99  the  credit  of  the  Syndicate  was  exhausted,  and 
the    Comptoir '  d'Escompte   was    so    seriously    involved    that   the    manager 
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rommitietl  wiiicjile,  ami  tlii^  bank  w  a»  siived  with  grfat  tiiflirulty,  while  the 
Heoretiiu  SymliPate  was  ilfiiinirs?i<  d  utierly,  Nnticf  of  the  fiiihin^  n(  the 
!i>ivdicat<»  was  follrnvi'd  by  an  iminciliiitf*  flrnp,  fivun  llip  tiiarki^t  prix-e  of 
£100  pvr  hm^  ton  of  ciqipur,  aiul,  in  a  fiiiij^Ip  day,  in  tho  Hairing  of  1889, 
topppr  *JrH|>jn^(l  £70  tn  k'A^t  pvr  loti^r  itm.  Thu  Imnkcr?*,  who  had  htanM 
iinTnt^n,HP  Hiiins  iijwn  cu|i|>er  slonxl  in  ljondt*d  warehfiUHpft,  di^trided  tn  gacH- 
fire  their  ht*ldJngH,  at  any  price  that  would  cnalde  Ihem  to  rt^alize  upon 
their  collateral,  but,  thrmiijh  the  action  nf  the  Calumet  &  Ilpcla,  backed 
hy  the  Anacoatia,  which  threatened  \n  put  tbe  price  of  copper  to  five 
cents  per  pound,  unleHS  the  bankirsj  wonlil  spread  the  tnarketing  of  the 
surplus  over  a  period  of  years,  utter  parHlysiH  uf  the  copper  trade  wat* 
averted.  The  accuniuUitiou  of  cupper  auule  liy  the  Secretan  Syndicate,  in 
a  period  of  about  eigbt<*en  months,  ban  been  estimated  variously,  but  uiay 
bo  net  down  safely  at  atjout  17ri,CKKi  lonp  toTm,  A  period  of  four  years  was 
re(piired  to  work  otT  this  aceuniuUited  surplus,  which  waa  marketed  with- 
out serious  disturliance  to  the  trade,  though  entailing  six  years  of  h>w 
prices  for  the  metal. 

The  third  attempt  at  a  copper  comer  waa  made  in  February*  1899, 
by  the  organization  of  the  Amalgamated  Copfier  Company,  avow&dly 
formed  with  the  intention  ai  control iiag.  first  the  Ameriean,  and,  later  the 
worhi'B  eopper  trade.  ThJH  efjr|iorati<ui  waa  organized  with  a  eontrolling 
Hbare  interest  in  the  Anaconda,  and  Bcveral  other  h  ma  Her  uiinea  of  Butte, 
to  which,  two  years  later,  was  added  the  Boston  &  ilonlami  mine.  The 
Amalgamated  Copper  Co.,  operating  through  its  ^nles  agency,  the  United 
;Metal8  Selling  Co,,  maintained  the  price  oi  copper  at  17  cents  per  pound 
until  October,  1901,  when  it  was  seen  that  a  brejik  in  priccf*  was  inevitnble, 
and  at  which  time  nearly  200.000,000  pfuuids  of  ct>pper  bad  Innm  accumu- 
lated, this  iM'ing  owned  mainly  by  tlie  AnialganiatiHl  Copper  Co..  and  by 
its  Hubsidiary  aiul  allibrtted  producers.  A  panic  in  the  copper  nuirket  was 
precipitated  by  the  action  of  the  Ignited  ifetals  Selling  Co.,  in  making 
repeated  euta  in  the  priee  of  the  metal,  at  regular  intervals.  The  Amal- 
gataated  was  credited,  pf^pularly^  with  the  intention  of  cutting  the  priee 
of  the  metal  Ncpuirely  in  two,  to  S%  cents  jwr  pound,  Thid  price  was  not 
reached,  however,  for  the  reason  that  several  of  the  largo  indei>endent 
producers,  led  by  Phelps,  DcKlge  Ol  Co.,  aided  by  several  of  tlic  largest 
American  eonsuming  interests,  stepped  in  and  bought  up  all  of  the  surplus 
copper  remaining  in  the  market,  at  price.s  around  1:2  centn  to  13  cents 
per  pound.  » 

Early  in  H»07  an  effort  was  made,  by  strong  interests,  to  form  a  com- 
bination to  jnehule  the  blading  American  prmlueers.  witli  a  view  to  main- 
taining prices  through  regulation  of  marketing,  and  by  re»trictin;i  pr<»duc 
tion  tf  necesnary,  but  this  elTort  waa  fmstrnted  by  the  stand  taken  by 
several  leadiug  independent  producers  of  the  I'uited  States. 

Further  and  more  detailed  particulars  regarding  the  history  of  mining 
and  metanurgical  developments  will  be  fnun<l  in  the  eha [iters  devoteil  to 
metallurgy'  and  to  tlie  copper  depo>^its  of  the  world,  in  adtlition  to  w*hich 
detailed  references  to  the  history  of  individual  mines  wiU  be  found  in  the 
descriptions  of  many  of  the  more  important  copper  propertiea,  contained 
in  tbe  luBg  chapter  devoted  to  vopper  mines. 
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CHAPTER   II. 
The  Geology  of  Copper. 

Merely  an  outline  of  geological  features  of  interest  pertaining  to 
copper  is  attempted  in  this  chapter.  The  subject  is  so  great  that  manj 
books  of  Tahie  hare  been  written  upon  the  matter  by  different  aathorities. 
From  its  verj  nature,  geologr  is  largely  an  empirical  science,  but  the 
Twentieth  Centurr  geologist  is  a  \astly  better-fitted  worker,  in  his  dioaeB 
field,  than  his  predecessor  of  even  the  preceding  generation.  The  geo- 
logical work  of  the  Nineteenth  Century,  until  well  toward  its  dose,  was 
largely  of  a  synthetical  nature,  but  the  new  school  of  geology  teaches,  and 
with  wisdom,  that  analysis  must  precede  synthesis.  As  a  consequence  of 
this  new  spirit,  great  strides  hsTe  been  made  in  geological  knowledge,  and 
in  the  sperial  field  of  copper,  much  work  of  a  brilliant  and  highly  Taluable 
nature  has  been  done  during  the  few  years  of  the  present  century.  The 
work  of  Weed,  Winchell.  Kemp.  Lindgren  and  other  scientists  of  solid 
attainments  and  indefatigable  industry  has  added  greatly  to  our  sum  of 
knowledge  of  the  geology  of  copper.  The  geologist,  who  was  regarded, 
fifty  years  ago,  by  practical  men.  as  belonging  to  much  the  same  class  of 
pscndo-acientists  as  the  alchemist,  has  made  for  himself,  through  sound 
work,  a  safe  place  in  the  ranks  of  the  technical  men  whose  labors  are  of 
practicaL  as  well  as  of  theoretical  value,  to  the  world. 

There  is  much  diversity  of  opinion,  on  various  important  points, 
among  the  leading  geologists  of  the  present  time,  but  out  of  this  turmoil 
of  argument  and  confusion,  is  arising  a  newer  and  a  sounder  knowledge  of 
geology,  not  only  in  theory,  but  in  its  vital  bearings  upon  the  industry 
and  civilization  of  the  world,  so  fundamentally  dependent  upon  an  assured 
supply,  at  reasonable  cost,  of  the  important  metals  and  minerals. 

Rocks  may  be  divided  into  three  classes,  these  being  igneous,  sedi- 
mentary  and  metamorf»hic.  The  igneous  rocks,  fused  in  the  bowels  of 
the  earth,  and  ejected  by  volcanic  action,  or  oozing  forth  as  magma  from 
cracks  in  the  earth's  crust,  may  be  divided  into  granitic,  porphyritic, 
vitreous  and  tufaceous  forms,  this  latter  division  including  the  tufTs 
ejected  as  scoriaceous  material,  by  volcanic  action.  The  sedimentary  rocks 
were  deposited  by  the  action  of  water,  usually  on  the  beds  of  ancient  seas. 
The  detrital  material  so  deposited  formed  conglomerate,  shale,  sandstone 
and  limestone  strata,  and.  in  the  case  of  the  three  forms  first  named,  the 
material  for  sedimentary  beds  was  obtained  necessarily,  mainly  from  the 
breaking  down  of  the  older  igneous  rocks.  Strata  of  igneous  and  sedi- 
mentary rocks  frequently  alternate'  in  the  oMer  geological  group?.  The 
third,  or  metamorphic  cla«is  of  rrK'k  forms,  consists  of  altered  rock*  of  l»oth 
the  igneous  and  sedimentary-  forms,  in  which  the  phenomena  of  crystalli- 
zation   and    replaf:>*ni«-nt     liav«-    U«-n    brought   aU»ut   -in".-»-   ihcir   formation 
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by  the  action  of  intrusive  deposits  of  molten  magma,  and  by  the  effects 
of  percolating  waters,  whether  meteoric  or  volcanic. 

The  ores  of  copper  are  described  in  detail  in  the  chapter  on  chemistry 
and  mineralogy,  but  some  brief  reference  thereto  is  necessary  in  an  out- 
line of  the  geology  of  the  metal.  The  principal  copper  ores  of  commercial 
importance  may  be  divided  into  seven  classes,  as  follows:  Native  cop^r, 
existing  alone,  or  practically  so,  in  the  Lake  Superior  district,  Bolivia 
and  elsewhere,  and  occurring  in  the  oxidized  zone  of  mines  of  copper  ore 
in  almost  every  mineral  field;  oxide  ores,  including  cuprite  and  melaconite; 
carbonate  ores,  including  malachite  and  azurite;  sulphide  ores,  of  which 
chalcocite,  bomite  and  chalcopyrite  are  the  more  important;  chalcanthite, 
or  sulphate  of  copper,  occurring  as  an  alteration  product  in  many  rich 
sulphide  mines,  and  being  the  source  of  the  copper  secured  by  precipita- 
tion from  cupriferous  mine- waters;  enargite,  among  the  arsenides,  and 
atacamite  among  the  chlorides.  In  importance,  the  sulphide  group  is 
overwhelmingly  preponderant,  about  three-fourths  of  the  Avorld*s  copper 
■upply  coming  from  ores  of  this  class.  Contrary  to  the  opinion  formerly 
held,  chalcocite  is  a  far  more  important  source  of  copper  supply  than 
chalcopyrite,  and  bomite  probably  is  but  slightly  behind  chalcopyrite,  as 
a  source  of  copper  supply  from  the  sulphide  ores.  It  is  probable  that 
chalcocite,  which  is  the  most  important  ore  of  copper,  produces  nearly 
one-half  of  the  world's  supply  of  the  metal. 

•  The  copper  ores  are  very  showy,  giving  nearly  every  color  of  the 
spectrum,  hence  attract  attention  more  readily  than  most  ores  of  other 
metals,  but  nature  has  so  deposited  many  of  our  most  important  stores  of 
copper,  as  hereinafter  described,  that  the  outcrops  first  visible  to  the 
discoverer  are  merely  rusty  stains  of  hematite  and  limonite,  both  ores  of 
iron,  with  colors  ranging  from  yellow  through  brown  to  red,  these  out- 
crops' occasionally  carrying  small  quantities  of  green  and  blue  copper 
carbonates. 

The  industrial  metals  known  to  man  have  varying  affinities,  this 
referring  not  only  to  their  valencies,  as  determined  by  their  position  among 
the  elements,  but  also  reforring  to  their  preference  for  combining  with 
other  elements,  and  furthermore  to  their  choice  of  neighbors,  this  latter 
depending,  necessarily,  largely  upon  the  material  available.  It  is  found, 
however,  in  geological  and  mineralogical  research,  that  certain  groups  of 
metals  may  be  looked  for  in  juxtaposition,  under  given  circumstances. 
Cold,  the  king  of  metals,  and  platinum,  scarcely  the  inferior  of  gold,  hold 
themselves  aloof  from  the  common  herd,  and  occur  but  rarely  as  ores. 
Silver  is  more  democratic,  and  the  common  workaday  metals  are  found 
commingled  in  a  spirit  of  fellowship,  but,  as  in  the  social  fabric  of  man. 
there  are  certain  family  relations,  and  cleavage  lines  by  which  classes  are 
formed. 

Most  copper  deposits  carry  both  gold  and  silver,  usually  in  small 
quantities,  but  frequently  in  sufficient  amounts  to  add  materially  to  the 
gross  values  recovered,  especially  since  the  very  general  utilization  of  the 
electrolytic  process  for  copper  refining  has  made  it  pos«<ibTe  to  recover  the 
precious  metal  values,  practically  without  cost,  while  oliminating  the 
impurities  remaining  in  the  blister  copper  turned  out  by  the  smelters. 
Lead  and  zinc  are  found  very  commonly  in  connection   with  copper  ores. 
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the  three  sulphide  ores  of  eopper,  lead  and  zinc,  being  closely  affiliated,  and 
iron,  while  rarely  considered  a  commercial  product  of  copper  ores,  is 
found  in  the  great  majority  of  copper  mines,  first  as  the  iron  hat,  mark* 
ing  the  outcrop  of  the  vein,  and  in  the  lower  workings  of  the  mines, 
chemically  united  with  copper  and  sulphur,  as  chalcopyrite,  or,  as  it  fre- 
quently the  case,  intimately^  but  mechanically,  associated  as  chalcocite 
and  pyrite,  the  sulphide  ores  respectively  of  copper  and  iron.  Arsenic  and 
bismuth  also  are  common  associates  of  copper,  these  being  deleterioua 
elements.  Zinc  also,  mechanically  mixed  with  many  copper  sulphide  ores, 
ia  a  damage,  and  its  presence  has  prevented  the  successful  development 
of  many  otherwise  valuable  copper  mines.  Only  within  the  past  few  years 
has  it  become  possible  to  mechanically  remove  zinc  from  sulphide  copper 
ores,  previous  to  smelting. 

The  more  common  metals,  and  frequently  the  rarer  ones,  are  found 
as  component  parts  of  many  ordinary  igneous  rocks,  though  commonly  in 
such  small  quantities  that  these  rocks  cannot  be  considered  as  ores  of  even 
the  lowest  grade.  There  are  notable  exceptions  to  this  rule,  as  in  the  case 
of  the  monzonite  ore  bodies  of  Bingham,  Morenci  and  Ely,  and  it  is  prob- 
able that  in  the  future  other  sources  of  copper  supply,  of  the  first  magni- 
tude, will  be  found  in  igneous  rocks,  in  which  the  original  cupriferous 
contents  have  been  enriched  by  local  action.  The  enrichment  of  the 
monzonite  ore  bodies  referred  to,  seems  to  have  been  due  to  the  shattering 
of  the  soldi fied  upper  portions  of  the  cooled  magma,  containing  originally 
a  small  quantity  of  magmatic  copper  concretions,  followed  by  the  precipi- 
tation of  additional  copper,  in  the  form  of  chalcopyrite,  from  the  heavily 
mineralized  magmatic  vapors  rising  into  the  shattered  zone  from  the  still 
molten  mass  below.  This  process  may  have  been  aided  by  later  enrichment 
from  percolating  waters,  which  would  tend,  however,  as  a  rule,  to  extract 
the  mineral  values  disseminated  throughout  the  rock- mass,  and  segregate 
these  values  in  fissures  in  the  igneous  rocks,  or  along  the  line  of  contact 
with  adjacent  sedimentary  or  metamorphic  rocks. 

In  the  light  of  present  geological  knowledge,  it  seems  probable  that 
the  original  source  of  most  of  the  present  workable  copper  deposits  was 
in  chalcopyrite  disseminated  sparingly,  in  minute  particles,  through  the 
magma  of  igneous  rocks.  From  these  disseminated  particles  of  chalco- 
pyrite, most  of  our  copper  ore  bodies  have  been  formed,  either  by  magmatic 
segregation,  in  which  the  greater  part  of  the  ore  values  waa  deposited, 
usually  at  the  point  of  contact  with  adjacent  rock  forms,  or  by  leaching 
therefrom.  Nature  is  much  the  greatest  chemist  and  metallurgist  now 
doing  business,  and  the  work  of  her  laboratories  and  forges,  while  exceed- 
ingly slow,  is  upon  a  vast  scale,  and  never  ceases.  The  sulphide  ore 
values,  contained  originally  in  molten  magma,  have  been  reconcentrated, 
and  redeposited,  repeatedly  in  mtfny  cases,  during  the  millions  of  years 
that  have  elapsed  since  the  work  was  begun,  consequently  the  miner  finds 
ores  existing  in  a  great  variety  of  forms,  and  giving  evidences  of  com- 
plicated chemical  reactions,  as  w^ell  as  of  long  continued  mechanical  con- 
centration. 

In  a  complex  magmatic  intrusion,  the  edges  of  the  intrusive  mass 
naturally  cool  first,  through  the  radiation  of  heat  to  adjoining  rocks,  and, 
in  addition,  the  less  soluble  minerals  are  the  first  to  crysUllize.     Copper, 
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having  a  gn>iitpr  afllnity  Tor  Rulphtir  tlinn  h  possessf^tl  hy  any  othc^r  metal, 
is  oiip  of  tlic  first  minrrflls  tn  cryfttMtlize  out  of  thp  molten  niagnia,  as 
chalcnpjrit^.  Thp«e  farts  afFord  nn  c^xplanation  of  the  orcurrenc**  of 
magrtiittic  ore  !>odips  aUmg  the  point  of  contact  lH*twe#'n  igneous  intrustYet 
and  the  rocks  so  intruded.  Many  of  the  best  workable  bodies  of  copper 
ore  are  found  at  or  near  the  contact  between  granitic  intrusions  and  sedi- 
mentary or  metamorphic  strata  adjoining,  occurring  either  an  contact 
dnposits,  or,  frequently,  in  fissures  traTeraing  either  or  both  the  igneous 
Bia»fl  and  the  adjoining  strata. 

Many  important  bodies  of  copper  ore  occxir  as  contact  metamorphic 
deposits,  at  or  near  the  contact  between  intrusive  rocks  and  stratified 
formations.  While  the  exact  genesi«  of  these  ore  depoaita  varies  accord- 
ing to  cireumatancee^  and  frequently  reniflins  somewhat  obscure,  the  main 
point  of  inagmatic  segreguticm  Be*  ma  aufTiciently  plain »  and  much  corrob- 
orative evidence  haa  been  brought  to  light  by  recent  investigations.  These 
depoaits  may  be  separated  roughly  into  two  elasses,  the  first  boing  products 
of  simple  metajnorphiDm,  with  slight  changes  in  ore  bodies  previously 
laid  down,  while  the  raore  important,  and  probably  more  common  class, 
is  attended  by  contact  motasoTnatisni,  due  to  reactions  caused  by  vapors 
and  magma  emanating  from  tlie  intrusive  rocks.  Where  auch  ore  bodies 
are  deposited  in  limestone,  which  frequently  is  the  ca^e,  further  alter- 
ations and  rt^nctions  of  prime  importajice  have  followed  the  cooling  of 
the  igneous  rock,  in  many  instances,  the  limestone  ofTering  an  exception- 
ally  stiitable  reagent*  in  connection  with  percolating  waters,  for  further 
chemical  changes  in  the  nature  of  the  ores. 

Rain,  falling  upon  the  surface  of  the  earth,  carries  small  quantities 
of  oxygen  and  carbonic  acid  ^nB>  both  weak  solvents  of  many  minerals. 
The  MeakncBS  of  the  solvents  haa  bei-n  fortified  by  the  immense  quantity 
of  rain  so  falling,  and  by  the  lapse  of  untold  millions  of  yeara,  during 
which  the  process  of  h-acbing  has  been  continuous.  \^lien  attacking 
primary  sulphide  ores,  such  aa  chalcopyrite  or  pyrite,  the  water  carrying 
oxygen  and  carbon  dii*\tde  in  solution,  eventually  sKh  free  an  atom  of 
sulphur,  which,  combining  with  the  water,  forms  a  dilute  sulphuric  acid, 
ttTj  weak  to  be  sure,  but  a  much  more  powerful  solvent  than  carbonic 
acid  gas  or  oxygen,  and  the  weak  RuljUiunc  acid  f^olution  reattacks  the  sul- 
phide ores,  gradually  breaking  them  down,  and  taking  them  into  solution, 
and  they  are  redeposited,  at  suitable  points,  lower  down,  as  enriched 
sulphides,  carbonates  and  oxides,  and  occasionally  as  native  copper.  The 
synthesis  of  most  of  the  imfwrtant  ores  of  copper  has  been  fairly  estab- 
lished by  extended  and  ancccj^sful  laboratory  reactions. 

The  important  part  played  in  ore  deposits  by  water  is  now  acknowl- 
edged by  all  geological  authorities.  Tn  fact,  it  is  a  question  if  the  import- 
ance of  the  work  done  by  water  in  forming  commercial  ore  bodies  is  not 
over-rated  by  some  geologists.  While  the  work  of  water  in  laying  down 
ore  bodies  is  generally  acknowledged,  there  are  considerable  difTerences 
of  opinion  as  to  whether  deposition  haa  come  mainly  from  waters  of 
meteoric  or  of  volcanic  origin,  and  also  whether  the  ore  was  deposited 
mainly  from  descending  or  ascending  waters.  There  seem  excellent  grounds 
lor  believing  that  both  descending  and  ascending  waters  have  played  very 
important  parts  in  depositing  mineral  values.     The  rains  that  fall  upoa 
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tin*  ^una'*«*  oi  tne  *^an;n  sink  into  the  rock«»  to  ^rat 
fnieticiDy  no  rock  fomiatinns  that  are  impervious,  though  the  degree  of 
|)0ikn^UUy  faiiea  greatly-  For  all  priMrtical  purfmses  the  rocks  Hom- 
ing Ike  earth's  cruet  may  be  considered  pernieahle  by  water  to  the 
dqiiiL  where  mi'rea»ed  temp^erature  vapunati's  it.  That  ptTcolatirtg 
QHforie  waters  have  been  re«p4^»ri&ible  for  u  eorisideruble  proportion  of  the 
m  MiiA  now  in  existence  seems  reiiaonnbly  n^i^ured^  but  that  the 
iDtttnitic  witerm  hare  been,  in  many  caj^t-s,  grerttly  ti^sistcil  by  tern'striJil 
«u  liing    from       great    depth,    strongly    ehargwl    with    metallic: 

n!  5M»em»  a  hypothesis  fully  wfirraritrd  by  known  fiicti*.     The* 

t#nr-triii[  4'Di»nding  waters  natunilly  would  posi^ess  the  adviiutaj^e  of  heat. 
U»  i  (fc^w  »iMinp  greatly  to  their  natnnil  i^olvent  pow«'r,  iinil  the  proRHure 
ixiiting  it  great  depths  also  would  add  largely  to  the  solvent  power  of 

In  •thlitinti  to  the  t>riniAry  force  nf  mtigitniiio  se^ejjHtion*  and  the 
*«^miUry  fnf(H»  t»f  wwters  carrying  minerals  in  solution,  there  are  other 
[f'  '     but   by    no    n»e«n«    iiepligibU*   ioi|M»rtant'e-      That 

r.  da  considerable  pari  ia  the  precipitation  of  copper 

niiTi'mJi  b  sJiuwu  plainly  in  numeroiii?  instances.  Then*  alt^o  is  a  theory, 
M"w  in  raMwi  general  dintzrcdit.  that  metiillic  \*a1ue8  have  been  prceipi- 
tiXaA  by  electro  chemical  action,  from  sca-uater.  The  wat^r  ui  th«'  ocean 
(VOlunf  «  vm-  «nt«ll  quantity  of  c<ipfier,  probably  Jcsm  I  bun  i»r»e  j^niin  in 
M»  hundred  cubic  meters^  but,  in  the  aggregate,  the  seas  hoKl  an  enormous 
*inijunt  of  ihiti  ni**tHl-  AppJircntly  the  sea  was  the  Honrce  of  the  fueta! 
Imijid  la  cupriferous  gibales  at  many  points  on  the  earth's  surface,  and 
iW  i»  cfirrolKirative  evidence  that  the  nntive  copper  fouml  in  the  Kew^.H'* 
niwiij  \^>\i  of  I^ke  Superior  tnay  have  been  precipitated  in  metallic  form 
t>T  the  irtion  of  srHiiuni  chloride,  the  ferroua  condition  of  the  ^rnall  ijuan* 
bt»r-i  ol  inni  found  associated  with  this  native  copper  seeming  to  sub* 
♦t^ntiitp  thifi  riew. 

Annther  theory,  onee  widely  held,  but  now  in  genera  I  *liis  favor,  in 
ihit  Ihp  metiils  were  deposited  by  electrical  action.  In  all  likelihood, 
*l«lrintr,  which  eecniB  but  another  name  for  nil  energy,  whether  dynainftT 
Of  itJiUf,  viaft  not  dev^oid  of  power  in  the  great  work  of  concentrating  min- 
'^1  t«hie*  from  the  original  disseminated  particles  contained  in  rock 
^'"^p™**,  to  the  point  of  sufficient   richness  to  be  available   for  the  uses 


An  rriiiencc  of  the  truth  of  the  hy|>othe«is  that  mineral  values  have 
d^pcisited  from  heated  af'cenduig  vvaten?  is  furnifthed  at  a  number 
^^  fwi^lB  nti  the  earth's  surface  by  hot  f4prings,  that  are  now  depositing 
^^'f  in  muall  tjuan titles.  Kot  tfie  least  intercHting  of  the»<e  is  a  hot 
•pnog  In  ^^rn.  that  carries  in  solution  copper  iodide,  which  is  concentrated 
41(1  po<ittr«M]  iiimmercially  on  a  small  acale. 

<1t\>  p<}iK*«»Hs  the  |w>wcr.  tbron^'b  adsorption,  of  extracting  metrtls 
'n»ni  wunJi'ffitlly  dilute  ^ohition^.  and  it  Itai^  been  a;*certuined  that  all  clay- 
♦ihfll*^  jiie  more  or  b-sa  cuprifi-rnus,  though  usually  v.ibieless  aK  ores, 
*^PP»f  i»  n  pfinjiiarly  solubb-  ntetal.  in  mosit  of  it-*  compounds,  which  are 
Ur^ly  ajiAc>ciated  with  iron  wulphidcn,  hence  iniintly  attackcil  by  ovirii^Jng 
^t*T*.  (Arbona/'eous  »iud  orpanie  matters  are  |K)werful  ronpcnts,  and  kad 
l<>  Dtiniermin  reactionN,  in  rrmner'tion  wiib  the  oxyj^t-n.  carbon  dioxide  and 
<lilutf  ndphuric  acid  found  in  underground  waters. 
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Copper*  nickel  aiid  cobalt  tire  found  frpqiipntly  m  httmc  gsthhrm,  in 
many  parts  of  the  world.  The  l^ke  Superior  traps  arc  of  this  cl&ss,  as 
m  rule,  and  copper*  in  ftmall  amount s*  ia  found  a^  impregnations  in  dense 
dinritic  rocks,  and  in  un  com  form  able  adjaeent  sand  si;  tone  of  a  later  geo- 
logical horizon,  nenr  tht-  point  of  contact,  where  there  are  Bome  evidences 
of  mrlamorphisru.  The  home  of  the  Lake  Superior  copper,  however,  is  in 
the  nietaniorphic  amagdaloidal  traps  and  eonglonierates,  and  in  the  «and- 
ttonea  nf  the  upper  Kewecnawan  series.  Native  copper  is  found  frequently 
in  greenstone,  as  in  the  aniygdaloida  of  Lake  Superior,  in  the  Nicholai 
deposits  oi  the  Copper  Kiver  dislriet  of  Alaska,  in  the  melaphyrs  of 
Newfoundland,  in  Amador  and  Calaveras  counties,  California,  and  at  a 
num^HT  of  other  points. 

Varioua  chiHseH  of  copper  ore  deposits  are  found,  these  including 
magmatic  segregations,  metaniorphic  contact  deposits,  fissnrc  veins  and 
deposits  formed  by  percolntiitg  waters  and  niineralijied  vapors,  replace - 
loents,  sedimentary  dcixjsits,  and  impregnation!*  in  snndHtom^s,  tuffs, 
conglomerates  and  breerias.  While  these  various  classes  of  deposits  are 
distinct,  in  theory,  artd  usually  diKtinguishahle  in  practice,  the  lines 
between  individual  deposits  are  extrcmply  diflieult  to  draw  in  some  cases. 

While  some  ore  bodit^'S  are  entirely  covert^d  by  flows  of  later  geological 
age,  find  while  some  of  the  contact  depos^ils  in  stratified  rocks,  notably  in 
limestofip,  show  very  small  outcrops,  as  a  rule  there  are  strong  surface 
indications  of  rupriferous  vahicR  at  depth.  Occasionally  tht^  unaltere<i 
sulphide  ores  outcrop  at  surface,  as  in  the  case  of  deposits  of  disseminated 
chalcopyrite  in  the  Algoma  district  of  Ontario  and  ebewhere,  and  in 
the  iiis^tance  of  the  magniiici-nt  surface  croppings  of  iTiflsRive  bornite, 
chalrocite  and  chtiTroftyrite  found  in  the  Copper  River  district  of  Alaska, 
the  latter  probably  being  the  richest  outcrops  ever  discovered.  As  ± 
rule,  however,  a  eopper-bearing  fissure  vein  or  contact  deposit  ahows  a 
gossan,  or  iron  hat,  this  deriving  its  color  of  rusty  yellow,  brown  or  red, 
from  iron  in  the  form  of  hematite  or  limonite.  The  gossan  may,  and  fre- 
quently d*>es.  show  copper  ore,  nsutilly  as  carbonates,  either  both  malachite 
and  ozurite,  or  more  commonly,  the  green  carbonate  alone,  and  occasion- 
ally there  are  other  oxidizcil  copper  ores  shown  in  the  gossans,  but,  as  a 
role,  these  carry  tnit  >%mall  copjHT  values,  and  rarely  can  be  considered 
commercial  or^s  of  ct>pper,  though  in  numerous  cases  the  gcdd  contents  arc 
suftieient  to  warrant  their  working  as  g<dd  mines.  In  fact,  many  mines 
havi*  been  ojKned  for  gold  that  really  contained  immensely  greater  values 
in  cop|>er,  at  depths  and  there  are  frequent  instances  of  gohl  mines  turning 
into  copper  mines  at  depth,  the  moKt  recent  example  of  importance  of  this 
change  in  metjillie  vjihies  being  atforded  by  the  Abnint  Morgan  mine,  of 
(Queensland,  Australia,  for  many  years  one  of  the  largest  gold  producers 
of  the  world,  and  now  a  copper  nunc  of  great  value,  at  a  depth  of  1,000 
feet  or  more. 

Fre<pient  nferencc  is  made  to  the  silver  nunes  of  Butte  turning  into 
copper  mines  at  depth »  hut  this  its  soim'wiiat  misleading.  The  first  mineA 
at  Butte  were  silver  properties.  j»nd  there  ^erniH  grnid  reason  to  betieva 
that  some  of  these  mjiy  turn  into  copper  mines  at  great  tlepth,  but,  as 
a  matter  of  fact,  the  silver  mines  were  oprited  on  an  entiri-ly  ditlercjit 
set  of  veins  than  those  carrying  the  %vondcrfiiI  eo|>per   values   for  whicJi 
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Bttlt*li  f«m«^,  and  the  discovery  of  th#  <^opper  niinra  was  din^  t*>  crcmn^ 
ctiU.ing,  &t  dvpih«  frtini  Uh*  nitiir*H  on  the  stlvi^r  vein^,  a<»  Uii'  ri«|»p«*r  vi'int* 
r^tnttiu  i»r!inii*aU>  no  v*iUi<*«  fur  500  ti»  1,000  f«*e»t  clfptli  from  »urfrt<>e, 
SuLiii  111  thv  irr^«t(>i4i  orc^  Ixxliea  at  Butte  hiivr  n(»  gtK-^ftiis,  hiuI  Hurfuct^ 
iiikiti«rti»  ar*  iiviisl  meagri>,  not  U-ing  «iilKciecit  ta  juatify  the  c*^|>cnse 
111  vxplorlng,  io  an  utiproven  dintrici, 

r  ::ni|)lea  of  nilTeT-Iead  mine*  turning  into  eoppcr  propertii-a  at  depth 
numerouii    in    I'tah*  Mexico  and   elsewhere,   probably   the*   hvs^l 
•  iftiiijuiM  U'ing  furnished  bj  the  mines  of  .the  Bingham  dUfrict  of  I'tah. 
it  teadrille,  Colorado,   the    zinc  ores   of  the   upper   workings  are   being  . 
-  r*-    1  ty  c-opper  at  depth. 

'  •-  majority  of  cases  the  outcrops  of  copper  ore  bodies  are  leached, 
n:ii  iJi  -uch  caa«r9,  onlv  infrequently  give  workable  values  in  copper  at 
Wffsw,  though.  a5  tjefore  statc<l.  there  are  numerous  instances  of  goBi^ans 
QftiT)iAf  fforkahte  gold  valuer,  eaif»t ng  the  opening  of  gi>ld  "minea  that  at 
drjith  Jiire  turned  int*)  ccjpper  mines. 

As  chalcopvrile,  which  may  be  conftidere^l  the  original  form  of  copper 
Off,  e»nii?9  onr  atom  of  iron,  and  one  of  cropper,  held  togi*lher  by  two 
atwmi  of  Aulphur,  the  breaking  up  of  the  granule  of  chalcopyrite  not  only 
rekafii'f!  rtipper,  for  ri*dep<*»iition  in  the  form  of  un  enriched  sulphide,  or  ua 
jiftitioU',  carbonate  or  oxide  ore,  but  also  releasee  the  iitom  of  iron,  which 
ly  be  carried  upw«id  or  downward,  or  left  in  placf,  and  which  usually 
Sppv&n  A%  hi^matftf'.  the  *5r«r|uioxidp  of  iron,  c>r  as  limouit«%  the  hydratfd 
i^|uioxi(lp,  di8!i^*»minated   through   the  outcrop  of  the   vein.     Thia  H  the 

eor  Iron  hat.  a  welcome  sign  of  probable  copper  vahu^     l>«dow,  in 
tnTV  rop[wr  mining  district  of  the  world*     It  i»  nt»t,  however,  an 
lOVAfbhle  indicntion  of  workable  value:*  at  depth,  and  there  art*  numerous 
jrifcUnf*?*  when'  fine  goi^^ans,  of  the  most  promising  appearance,  have  proven 
lire  AK  to  values  carried  in  the  vein   beneath.     The^e  goKS^ui»   al»o 
till'  bad  habit  of  spreading  beyond  the  limits  of  the  walls  of  the  vein 
'.  tlinaigh  1ai*»ral  i^urfai-e  llltrattoii,  and   occasionally  a   wide  guii^an 
^n-pTs  a   uarrow    vein.      At   other    points    the    original    go>ri8an    haa    been 
u*f«l  by  surface  eroaion*  or  by  glacial  action,  but,  as  a   rule,  a  good 
ft  meaun  at  Iea«i  a  fair  chance  of  a  go^Kl  mine  beneath. 
~"     tlopth  of  goKf^an  capping*  varies  greatly,  according  to  local   cir- 
wcaHicmally  b*?irtp  merely  finperficial,  but  aometimea  extending 
Vtter  level.     In  the  case  of  a  typical  eupriferouj*  fissure  vein  with 
»  t}^ital  gfm»Min,  the   irtm   capping   ia  fiuccecHled  by  a  leached   !U3ne,  and 
^htfv  t(jp  loaobing   has   been   long  continued   and   thorough,   and   erosion 
Jiglit,  thi"  minerjil   valuea  have  been  removed,  almost  completely,  from  the 
Irarhi!^  fone,  tu  be  redeiKifited  at  greater  depth.     In  other  instances,  the 
J<«fl>ift|f  Ha  a  tieen  lej?s  thorough,  and  copper  values,  usually  ^mall,  remain 
nj  the  h-Hched  area.     'Hie  depth  of  the  leached  zone  varies  gn"eatly,  accord- 
''^l  U\  the  eireumstances    following   the    first    deposition   of   the   ore.   and 
kionaJly  the  bached  Jtone  i*  of  great  depth,  n^  at  Butte,  while  eUe- 
St  U  comparatively  shallow,  and  sometimes  i?*  lacking  entirely.    The 
9m  depth  of   i\\e  leached   y.oiic  in   Bulle,  and  the  great  depth  and  rich- 
iMii  iif  the   #uceerdirig   zone,   nfl'ord   evidence   in   support   of   the   palpable 
fcjpcfthc^ia  tliai,    under   average   circumslanc****,   the   greater   the   deiith    of 
liiclilcig.  tlie   greater    the   quantity    of    secondarily    enriched    ores*    to    be 
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Th(?  typicai  cupriferous  fissure  vein  may  lir  tlivit!p*J  into  five  ;*one9. 
The  up|if'r  b  the  imn  hat  or  gOHsan  c*iilcrop,  ft\iccfedt'<l  hy  the  len*^hed 
jEcnif.  The  third  /.uue  is  that  of  oxidizeil  ores,  carrying  rk*h  oxides  arid 
farhoiiaii'H.  and  occasiorml  silicates  and  ehi*jri<le8,  folft)wed  iinriiedintely  by 
the  fourth  zone,  carrying  enrk-hed  ^etHJTidary  sulphides,  Buch  a^  elialcocite 
>*nd  ln*rT)ite.  with  occasional  eovtdlite.  The  liuiit?^  hetween  the  /one  of 
oxyi/ed  ores*  and  that  of  enriehi'd  siilphides  are  not  always  clearly  delined, 
*nd  these  two  zones  frecpiently  are  considered  as  one,  under  the  name  of 
the  zone  of  *jecondary  enrichment-  It  is»  however,  po&sihie  tt»  draw  a  rough 
line  of  demarcation  hetween  the  oxidized  orew  a  hove  and  the  enriched 
secondary  suiphiiies  below,  in  tliis  so-called  zone  of  8ecoiidary  enrichment, 
in  muist  cases.  The  sonrce  of  the  copper  in  the  enriched  zone  is,  of  course, 
the  vaiue.»  leached  from  the  vein  al>ove,  and  here  redepositiHl.  n»e  depth 
of  the  zone  of  secondary  enrichment  varieH  enormously,  heing  dependent 
uptm  a  considerai^le  variety  of  factors^  including  the  average  percentage 
of  eo|>per  in  the  ori;TiuaI  vein,  the  depth  to  which  leaching  has  been 
carried,  the  amount  of  surface  erosion,  and  the  time  that  has  been  con- 
sumed. In  some  of  the  mines  of  Butte  the  zone  of  secondary  enrichment 
is  of  tremendous  depth,  a  strong  vein  of  massive  cbnlcocito  having  Ijeen 
found  at  a  depth  of  2,400  feet  in  one  of  the  Anaconda  mines. 

in  the  fifth  or  final  zone,  the  ore  is  chalco|»yrite,  gometinies  massive, 
but  more  commonly  disseminated,  and  usuaMy  associated  with  pyrite,  or 
chalcocite  in  thin  films,  ns  coatings  on  grains  of  pyrite.  In  this  zone, 
values  gradually  decrease  with  depth,  until  the  vein  pinches  out,  or,  as  is 
more  commonly  the  case,  carries  lessening  vabies  that  lead  to' the  aban- 
tlonment  of  the  pruperty   as  unpnyalde. 

Bonan?ia  oref*  in  the  zone  of  secondary  enrichment  aonietimeH  hold 
to  great  depth,  but.  usually  are  comparatively  shallow,  the  most  important 
exception  to  this  iiili-  being  in  the  case  of  the  deep  mines  at  Butte,  pre- 
viously referred  to.  The  xoue  of  secondary  enrichment  sometimes  carrieB 
Hiliciite  and  cliloride  ores  of  copper,  as  the  results  of  various  reactions. 
Where  tlie  unaltered  ores  in  the  final  zone  are  argentiferous,  copper  ores 
rich  in  silver  occur  in  the  zone  of  secondary  enrichment.  0»pper  ore 
iKwlies  friHiuently  carry  the  native  metal  in  the  zone  of  secondary  enrich' 
ment,  where  crystals  of  cuprite  shade  into  crystals  of  native  copper, 
Masses  of  native  metal  of  hundreds,  and  even  of  thousands  of  p^mnds  in 
weight,  occur  in  many  of  the  welMcnown  copper  ore  mines^  but  such 
masses  of  native  metal  must  b<*  held  radically  distinct  in  genesis  from 
the  native  copper  of  Lake  Superior. 

The  intluence  of  wall  r«x'ks  seems  of  cons^ideralde  weight  in  determining 
the  nature  of  secondary  deposits.  Where  the  wall-rt>cks  are  silicious»  the 
products  of  secondary  enrichment,  in  the  sulphide  zone,  usually  are 
chalcocite  and  occasionally  co%'cllite,  while  tiniest cme  walls  are  apt  to  give 
more  or  less  ehrysocolhi  in  the  oxidized  zone,  Chalcocite  is  espt*cially 
liaVde  to  occur  in  veins  traversing  -^ilicious  rocks,  but  frequently  is  found 
in  considerable  ijuantitics  in  limestone  deposits.  The  ct»pper  and  tin 
deposits  of  Cornwall  afford  an  interesting  field  for  specnbtion  in  this 
connection.  According  to  the  best  authorities,  these  metals  were  given  oflf 
from  granitic  raagmas,  in  the  form  of  gases,  heavily  ladeH  with  metallic 
vapf*rs,  which  de^wsited  the  tin  and  copper  in  the  same  veins,  but  with  ii 
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fiiriythirp  lii\e  of  demarcation,  the  copper  occurring  mainly  in  those  fKir- 
li»o«  ffUb»  fifiiurea  that  traverse  slate,  while  tin  iD^ually  occiiiie  m  li^nitutp. 

The  mci»t  common  gangue  of  copper  ore  is  tjunrtx.  which  alflo  in  trui* 
nf  miftr  other  metal^i.  CaJcite  and  spathic  iron  orv  rn^njuetttly  are  found 
iIbo,  iod  occaaionany  barite.  Very  commonly  the  gangue  i^  merely  altered 
smaitry  rock. 

All  wpper  ore  bodies,  including  the  native  coppier  mines  of  Loike 
S«|jerior,  nut  withstanding  a  general  impression  to  th»»  contfary.  show 
ilmnncd  Tjilue^  at  great  depth.  1  he  e-xact  depth  at  wliieh  th**  permanent 
demue  begins  depend.-*,  necessarily,  upon  many  factors,  and  no  giniernl 
mlf,  other  than  the  one  herein  laid  down,  can  be  predicatecL 

Deposits  of  copper  ore,  of  size  and  tenor  sufficient  to  w^arrant  ranking 
lliria  among  commercial  ore  bodies,  may  be  curisideredv  as  to  iKTurrence, 
bv  \lfft  widely  dllfering   methods   of   grouping.     The    flr^t   of   these    h 

iphical,  lAjid,  while,  for  comraercial  reajion.^,  the  gc<»graphical  (M-cur* 
iif  copper  18  of  prime  importance,  and  iei  treated  of  fully  in   later 

l«ra  coTcring  the  entire  world,  under  the  title  of  t'oppcr  Deposit**,  H!ich 
■  ^nntpmg  i*  eneentially  commercial  and  by  nn  mcan^  in  accordance  with 
fiologjoil  rule*,  for  the  reason  that  the  geographical  divi^^ions  of  the  earth 
lure  hetm  made  by  man,  hence  rarely  co^Te^pl>nd  with  tlie  geol(»gical  divi* 
•um  made  by  nature.  Tlie  two  other  method;*  of  grouping  occurrence* 
*^i  Oft  Biay  be  terni*?i1   the  m«'thod  of  gcol(>gicnI   horizons,  and  the  litho* 

»l  plan,     ft  ia  necessary,  in   tirder  to   iifford  even  an  outline  of   the 

_  '  of  coppier,  to  give  brief  consideration  to  occurrences  ^'rou|»ed  under 
Thtk  of  the  latler-mimed  headings.  Viewed  by  geological  «^es.  it  is  noted 
tlial  coppur  d<-|K*sitd  occur  in  rocks  of  practically  all  piTiod.^  except  the 
^uaterTuiry,  but  the  ore  boslien  are  mainly  iMmt-i'retaccourt  dcpot+its  of  llevori- 
ita  end  (»rl>ontf*!rouH  ages,  laid  duwn  in  n*vk^  of  thone  or  of  previmiH 
^^  The  Permian  veins  throughout  the  world  are  notably  cupriferous* 
«n4  furnish  a  nundwr  of  raine.^,  though  many  of  the  Permian  beds  are  too 
Um  is  itjppcr  tenor  to  tx»  considered  as  available  de|H»sits,  at  the  present 
tiffif,  thtnigh  doubt let^s  these  will  have  their  place  in  the  rconoTuy  of 
fuMirB  generutiona.  The  rocks  of  the  I'ermian  «^e,  und  the  JuraTrias 
•yiteiD  of  the  Mesozoie,  or  age  next  younger  than  the  Permian,  are  more 
uniformly  cupriferous  than  thone  nf  jiny  oIIot  pi^nixL  but  are  apt  to  carry 
di^tfifiiiniitcd  ores  of  very  low  copp4^r  tenor,  and  the.ne  ure  workable  only  in 
ftrtasioMl  •|K»lft  of  cKcepHonal  richnens*  usmilly  due  to  local  eurichment* 
oauifij  hy  }gneiat!!i  intrusives.  UTiile  the  percentage  of  copper  in  the 
Pernnin  mhiI  early  Mpsozmic  bedf*  i«  small,  the  aggregate  of  copper  so 
drpofitH  i^  post  computation,  owing  to  the  disBctnination  of  the  ores 
thn)M|fh  Mw  of  VHst  area, 

Vii»tted   from    a    lithologicnl    standpoint,   workable   ore   deposits   occur 

aatinly  in   tj^ipons  arena,   most    utiually   at    or   near  the  point   of  contact 

I  Mwcrti  tgneouii   intrusive  nx'ks  and   stratiKed    bed'*,  IrmestoTte  being  the 

eofonion   form   of   the    latter,   but    a   number  of  the    larj(e»i   ileposits 

F«n»rked,  including  those  of  Liikc  Superior.  Hutte  and  Mannfcld,  are  of 

fcr  flA-*i»e«.     Very   many  of  the  principal  co]>per  deposits  now   worked 

Iff  rl*«ely  «)nnccted   with  irifrusivi"  grnittte  rocks,  of  p<»st- Cretaceous  j»i;e. 

Uke  mti»t   workalde  dej*o«»i|j^  of  practically  all  other  met  a  In  fnund  in 

phce,  ooppei  uqqux^  iu  mouiiiain  langcb.  perhaps  more  iret|Uiiitty   in   the 
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flanks  oT  tli*»  fMt-hills  thun  in  t!i<»  higher  ppalcR^  In  frequpnt  instaii<»(*9»  af^ 
in  the  Lake  Superior  dcpoflits,  cofiper  is  found  in  the  ronta  of  very  ancient 
ni*>untain  ranges  iliut  have  bec*n  (\u\tp  thoroughly  eroded.  Many  of  the 
largest  copper  deposits  arc  found  at  or  near  the  [K»iiit  of  contact  between 
Igneous  intruaives  and  other  rock  fornii*,  leading  necessarily  to  the  assump- 
tion that  the  metallic  values  were  contained  originally  in  the  granitic 
Tiiagrim,  and  either  were  depositf^d  as  magniatic  Begregations*  at  or  near 
the  fmint  (tf  ei>niaet,  or,  as  h  more  commonly  the  caf^e,  were  leached  from 
the  ma^ma  and  redepositi^  as  cuneent rated  ore  in  fissures  and  limestone 
eavities^  or  as  iiiipregnatioTis  in  permeable  rocks.  Primary  ores  usually 
are  associatt»d  with  basie  roeks,  or  may  he  tnintaet  deposita  of  igneous 
acid  rocks,  but  the  fteeondary  ores  may  occur  in  any  adjacent  rock  strata 
olTering  a  place  for  their  deposition. 

There  are  ocensiorml  oeeurreuces  of  magmatic  eopper  ores  not  existing 
as  segregations  distinrt  from  the  magma,  though  such  deposits  offer  evi- 
dences of  strictly  loeal  segregation .  hot  mf»st  of  these  eases  are  of  scho- 
lastic rather  than  of  eommereial  import anee.  Exceptions  must  be  made« 
however,  in  the  instaueea  of  the  \^onderful  monzouite  ore  bodies  of  Bing- 
ham,  Utah,  and  of  lOly,  Nevada*  and  of  a  portion  of  the  deposits  of  Clifton 
and  Morenci,  in  Oalmm  county^  Arizona.  It  is  probable  that  in  the  future 
greater  attention  will  be  paid  to  the  possil»ilities  of  discovering  similar 
porphyritie  ore  bodies  eontair.ing  magmatic  ores,  low  in  eopjier  tenor»  to  lie 
sure,  liut  imrnensrly  valuidile  because  of  the  almost  unlimitecl  quantity  of 
such  ore  that  may  be  found  to  occur  in  a  single  dejwsit. 

The  districts  carrying  copper  in  sedimentary  formations  are  low  in 
copper  tenor  as  a  rule,  but  more  extensive  in  area  than  those  fields  carry* 
ing  eopyter  in  ignc-inis  and  metantorphie  rocks.  The  Alansfeki  di>itrict  of 
Clermany  covers  alwuit  I  wo  hundred  scpiare  miles,  and  the  Permian  forma- 
tion of  the  1>«1  Mountain  range^  that  seymrates  Russia  and  Siberia,  i» 
very  extensive  on  both  Hanks,  eovering  several  thousand  square  mi  lea* 
The  Lake  Superitir  eopper  distriet  is  of  an  exceptional  nature,  and  of 
unusujil  extent,  having  a  known  length  of  about  400  miles,  from  Mieh- 
ipicoten  Island,  on  the  east  to  Pine  and  Chisago  counties,  only  a  short 
di^^lanee  north  of  Miniieaptdis  and  St,  Paul,  on  the  we^t.  but  nearly  half 
of  this  di^tatiee  is  submerged  under  f^ake  Superior,  between  the  western 
«*nd  ttf  Mirhipieoten  THlurid  and  the  eastern  tip  of  the  Keweenaw  Peninsuhi. 
The  pre9f?ni  liinttB  of  exploitation  include  a  strip  of  about  100  miles  only 
in  lengtbt  tlie  Keweenawan  series  having  a  width  of  2  to  8  utiles,  and  being 
flanked  by  Iwds  of  sandstone. 

Copper  is  found  in  practically  every  class  of  mineral  dejajsit  known  to 
miners,  and*  in  Abi«ka,  and  elsewhere,  occurs  as  luitive  stream  metal. 
Copper  deposits  of  more  or  less  vahie  are  found  in  nearly  every  tHJUntry 
ou  the  glob**,  but  many  i>f  tliesi'  are  not  rif  HulUcieut  value  to  justify  present 
working,  th<iugh  what  the  future  may  have  in  sti»re.  wh*>n  the  world 
demands  more  ttms  i>f  eopper  yearly  than  it  now  recpiires  tons  of  pig 
iron,  the  best  r^f  prophi4s  scarcely  eonld  foretell.  Copper  ores  frequently 
oei'iir  in  b'ntieular  form,  son^c  lenses,  as  in  the  cane  of  the  Rio  Tin  to 
mine,  being  of  immense  sixe,  but  «ome  *jf  the  ore  deposit ?<  formerly  clause*! 
ms  beds  are  now  rate<l.  in  view  of  later  and  more  exact  knowledge,  as  veins. 

In  the  commercial  exploitation  of  copper  ure  bodie»,  one  of  tUc  most 
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common  and  moat  fatal  of  errors  is  in  attempting  to  base  tlie  future  of 
the  mine  upon  the  rich  and  eafcily  smelted  ores  of  the  zone  of  secondary 
enrichment.  The  wise  management  endeavors  to  learn  the  nature  and 
extent  of  its  ore  bodies  at  depth,  befo/e  building  large  and  costly  reduc- 
tion plants  of  a  permanent  nature.  When  a  mine  is  already  opened  in 
rich  copper  ores,  sinking  always  is  a  good  policy.  Only  by  sinking  to 
depth  can  the  future  of  the  mine  be  predicated  with  safety,  and  only  by 
determining  the  different  kinds  and  grades  of  ore,  and  the  proportions  in 
which  they  exist,  can  permanently  satisfactory  reduction  plants  be  planned 
and  installed. 

Detailed  information  regarding  the  distribution  of  copper  ores  through- 
out the  globe,  with  numerous  detailed  references  to  the  geology  of  copper, 
will  be  found  in  the  "various  chapters  devoted  to  the  geography  of  the 
metal.  Geological  particulars  regarding  individual  mines  also  will  be 
found  scattered  through  the  long  chapter  devoted  to  detailed  mine  descrip- 
tions. 

The  foregoing  matter  in  this  chapter  is  intended  merely  as  an  outline, 
and  is  not  put  forth  as  infallible  in  any  particular,  being  merely  the  best 
judgment  of  the  author,  deduced  from  such  limited  studies  of  ore  deposits 
as  he  has  been  able  to  make  personally,  amplified  by  the  more  detailed 
'  and  valuable  studies  of  many  better  authorities.  For  those  who  wish  to 
make  more  careful  investigation  into  the  subject  of  ore  deposits,  and  Ihe 
geology  of  copper,  I  would  recommend  the  perusal  of  Weed's  Copper  Mines 
of  the  World,  ^^'^lile  not  holding  with  Mr.  Weed  on  all  points,  the  author 
of  this  brief  monograph  bears  witness,  cheerfully  and  gladly,  to  the  vast 
amount  of  patient  and  well-considered  investigation  of  details  that  has 
been  made  by  Mr.  Weed,  and  his  exposition  of  the  genesis  and  occurrence 
of  copper  ores,  while  by  no  means  re])resenting  the  last  possible  word  in 
so  wide  a  field,  where  so  much  remains  to  be  learned,  is  nnieli  the  most 
luminous  and  satisfactory  of  anything  yot  put  forth  in  this  particular 
line.  The  searcher  after  truth  would  do  well  also  to  read  Kemp's  Ore 
Deposits  of  the  United  States  and  Canada,  and  in  this  connection  the 
monographs  of  Wlnchell,  Lindgren  end  Sperr  are  worthy  of  the  most  serious 
oonsideration. 
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CHAPTER  III. 

Chemistry  and  Mineralogy  of  Copper. 

In  this  chapter  is  given  a  brief  outline  of  pertinent  facts  regarding  the 
ehemistry  and  mineralogy  of  copper,  ending  with  an  alphabetical  list  of 
copper  minerals,  which  will  be  found  to  include  a  considerable  number  not 
mentioned  in  any  other  work.  Despite  the  appreciable  length  of  this  chap- 
tor,  no  attempt  has  been  made  to  render  it  exhaustive,  as  such  an  effort 
would,  of  necessity,  include  a  long  treatise  on  general  mineralogy,  which 
not  only  would  be  out  of  place  in  a  work  of  this  nature,  but  which,  even 
were  the  ability  at  command,  has  been  done  to  such  excellent  purpose  by 
two  generations  of  scientists  of  one  family  that  Dana's  System  of  Miner- 
alogy stands,  as  it  long  has  stood,  the  world's  authority  in  the  special  field 
of  mineralogy.  To  the  average  reader  this  chapter  will  give  sufficient  detail, 
and  may  be  found  of  some  interest  to  all  who  are  especially  interested  in 
copper,  while  those  desiring  to  make  a  serious  study  of  the  subject  are 
referred  to  Dana's  monumental  work. 

The  elements  with  which  copper  unites  most  readily  are  sulphur, 
oxygen,  carl)on,  silicon,  arsenic,  antimon^^,  bismuth  and  chlorine.  Among 
the  other  metals,  iron  is  the  most  common  associate  of  copper.  Many 
copper  ores  are  more  or  less  argentiferous,  and  sulphide  copper  ores  fre- 
quently carry  gold,  though  gold  is  not  found  in  chemical  combination  with 
copper. 

Following  is  a  list  of  the  .36  elements  with  which  copper  has  been  found 
chemically  united  in  nature.  Following  the  full  name  of  each  element  is 
its  chemical  symbol  and  atomic  weight,  as  now  figured  by  the  best 
authorities. 


Element      .Symbol 

Atomic  weight. 

Element      Symbol 

Atomic  weight. 

Aluminum 

Al 

27. 

Nickel 

Ni 

58.6 

Antimony 

Sb 

120. 

Niobium 

Nb 

93.7 

Arsenic 

As 

74.9 

Nitrogen 

N 

14. 

Barium 

Ba 

137. 

Oxygen 

0 

16. 

i3ismuth 

Bi 

207.5 

Phosphorus 

P 

31. 

Calcium 

Ca 

39.9 

Platinum 

Pt 

194.3 

Carbon 

C 

12. 

Potassium 

K 

39. 

Chlorine 

a 

35.4 

Selenium 

Se 

78.9 

Chromium 

Or 

52.5 

Silicon 

Si 

28. 

Cobalt 

Co 

58.7 

Silver 

Ag 

107.7 

Copper 

Cu 

63.2 

Sodium 

Na 

23. 

Hydrogen 

H 

1. 

Sulphur 

S 

32. 

Iodine 

I 

126.5 

Tellurium 

Te 

125. 

Iron 

Fe 

55.9 

Tin 

Sn 

117.4 

Lead 

Pb 

206.4 

Tungsten 

W 

183.6 

Magnesium 

Mg 

24. 

Uranium 

U 

240. 

Manganese 

Mn 

54.8 

Vanadium 

V 

51.1 

Mercury 

Hg 

199.8 

Zinc 

Zn 

65.1 

Molybdenum 

Mo 

96. 
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The  ores  of  copper  (alone  or  with  other  metals)  may  he  divided  into  the 
following  groups: 

antimonides  iodides  sulphoantimonates 

antimonites  manganates  Bulphoantimonites 

arsenates  molybdates  sulphoarsenates 

arsenides  niobates  sulphoarsenites 

arsenites  nitrates  sulphates 

arsenoantimonites  oxides  sulphides 

arsenobismuthites  oxychlorides  sulphobismuthites 

arsenophosphates  phosphates  tellurides 

bismuthides  phosphochromates  tungstates 

carbonates  selenides  uranates 

chlorides  selenites  vanadates 

chlorosulphates  '  silicates 

While  the  appended  alplial)etical  list  of  copper  minerals  gives  several 
hundred  titles,  the  more  important  ores  are  scajcely  more  than  a  dozen  in 
number,  though  many  of  the  minor  minerals  are  of  local  imi)ortance  in  cer- 
tain fields. 

The  sulphide  ores  are  of  predominant  importance.  Of  these  chalcopy- 
rite,  the  lowest  in  copper  tenor,  is  the  mcTst  common,  being  found  in  prac- 
tically every  copper  field.  The  major  production  from  sulphide  ores  comes, 
however,  from  the  rich  chalcocite  or  copper  glance.  Bornite,  the  first 
alteration  product  of  chalcopyrite  in  the  ascending  scale  of  enriched  sul- 
phide ores,  is  a  valuable  ore,  and  is  found  in  large  quantities  in  many 
copper  fields.  Covellite,  the  next  richest  sulphide  above  bornite,  is  found 
in  connection  with  bornite  and  chalcocite  in  most  sulphide  districts,  but  as 
a  rule  does  not  occur  in  large  quantities,  though  by  no  means  a  rare  ore, 
and  in  a  few  fields,  as  in  Utah  and  Wyoming,  is  found  in  quantities  of  con- 
siderable commercial  importance.  There  are  numerous  other  copper  sul- 
phides and  copper-iron  sulphides  that  are  found  in  greater  or  less  pro- 
fusion, but  many  of  these  greatly  resemble  the  more  important  sulpliides 
previously  noted,  and  rarely  are  difi'erentiated  in  practical  mining  opera- 
tions. There  are  a  number  of  copper  sulphates,  of  which  chalcanthite  is  the 
only  important  ore.  WTiile  found  in  natural  beds,  in  Chile,  this  mineral  is, 
as  a  rule,  essentially  a  joint  product  of  man  and  nature,  the  mine  openings 
in  sulphide  ores  made  by  man  being  leached  by  nature.  Being  readily 
soluble,  and  the  copper  contents  easily  precipitated,  considerable  cop- 
per is  secured,  in  many  districts,  by  leaching  mine  waters  charged  with 
bluestone,  and  in  Spain  a  large  part  of  the  extensive  copper  product  is  se- 
cured in  this  form. 

Next  in  commercial  importance  after  the  sulphide  ores  comes  native 
copper.  This  is  mined  very  extensively  in  the  Lake  Superior  district,  and  on 
a  considerable  scale  in  Bolivia.  Native  copper  is  found  in  the  upper  work- 
ings of  most  rich  mines  of  copper  ore,  and  the  aggregate  production  there- 
from is  quite  large. 

Third  in  importance  come  the  carbonates.  Of  these,  azurite  and 
malachite  are  the  only  ones  usually  found  in  considerable  quantities,  and 
malachite  is  of  much  the  greater  importance.  This  ore^is  found  in  pro- 
fusion in  the  upper  or  oxidized  workings  of  many  mines,  and  being  rich 
and  easily  smelted,  is  the  source  of  a  considerable  share  of  the  world's 
copper  supply. 


rOPPEfi  HANMiOOK. 


Thp  copppr  oxitlp^  ii-tijally  arc  Mrnjfl  in  «H>imt'Hjnn  with  th/*  f*Arl*nnftte9, 
and  Bfi"  rniru'il  sin<l  snulttul  Micn'u  if  Ji,  l>*^iri;^'  rieli  umi  caaily  reduced. 
Cuprite  is*  Lilt*  i  if*hi»Ht  nl  till  i-ftppi-r  urva,  liut  inrlaenniti*  is  far  itjon*  cniiimon. 


The    ouiy    ijnj>i>rtartt    t'otnnHTrial    t>n* 
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ni^    tlii*    roppor   siiioiites    ia 


clirysfK'iiJIa.     TliiK  oeciirji  friMpinil  ly,  an<i   in   oonsideraMp  quantilii'H*  with 

iominalfil  m  low- 
a  larger  proportion 


ttip  ovidlXLHl  offfi  of  mnny  iijini»H»  and  alj^o  in  foimil 

p-mXe  I'fe  JhkIips  at  many  poinU,     It  irt  probabk*  that 

i>f    L'oppt^r    will    l>e    Hpcured,    everituiitJy,    from    silicate    ores,    perhaps    by 

!<*aehing  procesaea. 

The  nrst»nieal  ort*s  are  comnwii,  but  as  a  rule  are  present  in  just  suf* 
lk't>nt  iiuantitic'^  to  iiiti-rfpri?  with  KTnciting.  In  Butte,  Montana,  ennrj^te 
itt  a  highly  importunt  cojtpor  orp,  and  is  handled  with  Bi^al  success.  In 
Chile  ami  Torn  ar?^*'ninil  ort-n  jin*  fmind  in  largo  quantitifs.  Tetrahedrit?, 
which  shades  by  «]ni>>st  irnptTtep libit'  gradations  into  tennaritite,  in  % 
fairly  cominoii  ore,  but  is  not  rui^sirded  with  favor  by  miners,  unloss  carry- 
ing  considerable  ipiantities  nf  silv^T,  whieh  frequently  is  the  eaan,  the 
presence  <if  both  arsenic  iiml  antimtjny»  frequently  with  bisnuith  added* 
rendering  it  diibeult  i>f  ^meltin^.  Foraierly  the  niHal  produced  fmni  gray 
copper  ores  was  so  poisoned  with  ar.**enic,  antimony  and  bismuth,  all 
deI<4nriouH  elements^  that  such  copper  wa»  suitable  for  only  the  nuigheat 
and  chenpest  of  uses  to  wliich  the  metal  could  be  put,  but  th**  general 
adopiina  of  the  eli'Ctrolytic  rrlining  process  has  provided  a  way  for  elimi- 
nating these  undesirable  elements  from  the  copper  produced  from  gray  t»re9. 
In  i-hiU^  considerable  copper  is  secured  from  chh^ritle  oren,  mainly 
rttacamite. 

An  alphabetical  list  of  copper  juineralft,  including  native  copper  and 
Bynonvms,  is  ajipendod. 

ACICULITE.     Aikinito. 

ADAMITE.  A  hydrous  basic  zinc  arsenate,  in  which  copper  donif^times 
replaces  zinc  to  the  extent  of  circa  18%. 

AGUILARiTE.  An  unnamed  alternation  product  of  aguilarite  has 
the  formula  rj( Ag,Cu),S.(Sb^9)jS>.  The  mineral,  which  U  a  arsenosulpho- 
antimonite  is  isometric. 

AIKINITE,  :MPb,Cu.)S.Bi3S,.  A  lead  and  copper  sulphobismuth- 
ite,  carrying  11*^'  copper.  Common  names  needle  ore,  acicular  bismuth, 
Cryatallization,  orthorbombic.  Fracture,  uneven.  Hardness,  2  to  2.5,  Crav- 
ity,  6.1  to  6.8.  Lustre,  metallic.  Color,  blackish  lead  gray,  tarnishing  to 
pale  copper  red.  Fuses  on  charcoal  and  is  soluble  in  nitric  add.  Occur- 
rence, Ural  Mountains  of  Russia  and  Cold  IIilI.  North  Carolina. 

ALASKAITE.  An  argent iferou.^  and  cupriferous  variety  of  galeno- 
bismutite,  whith  is  a  lead  sulpbijbiBmuthite,  carrymg  :i.rr  to  ^A7v  copper. 

ADGODONITE.  C*u<>A.s,  A  copper  arsenide  carrying  85.5%  copper. 
Btnicture,  massive  and  granular.  Fracture,  subconchoidal.  Hardness,  4. 
Gravity,  7.02.  Lustre,  metallic  on  fresh  fractures^  dulling  on  exposures. 
Color,  ateel-gray  to  silver-white  on  freshly  polished  surface.  Is  resa  fusible 
than  domeykite.  Occurs  in  Chile  and  Lake  Superior,  in  the  latter  district 
being  found  in  cross-courses  traversing  the  cupriferous  beds  of  the  8outli 
Range  mines,  causing  the  copper  product  to  be  highly  arsenical. 

ALISONITE.  •  3Cu,8.  PbS.  A  copper  and  lead  sulphide,  carrying  53.5% 
copper,  and  28.')%  lead,  l.**  related  to  euproplumbite.  Structure,  massive. 
Color,  deep  indigo-blue,  quickly  tariibhing.    Occura  at  Coquiniho,  Chile. 
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CSEMISTEr  AKB  MIXEEALOOT. 


IMMIOIITE.     FarxniilA  uud«t4»fuiiiMHl.     A  m^ratry  and 
oooQite;  mnyxag  circa    12.5%   copper.     Oiscurs,  as  an  «mrtl^  ptrnfM'.   in 

ANDIEWSITE.     Formula  tuidetermlQe«l.    A  hydrrjua  snut  aod  < 
phttiphftUf  feUlcd  lo  eYiMleosideritf.  cootai&iiig  circa  S-G%  oupp^r 

AJiBivlTE.  A  bbmuthifermis  variety  of  iennantite*  trom  SwiUtt' 
Uod. 

iNTmONlAL  COPPER.     Cornmon  name  for  chalcosttliitt- 

AHTLEiUTE.  Forraitla  probably  lOCuO.  3SO,.  TH^O.  A  ba*ic  o^pj^tr 
sulphate,  wntjiining  rirca  ?»4,7%  crtpper.  Structure,  maftsive.  Urmrity. 
XJ>3.   Lolor,  li^hi  green*    From  Yucca,  Mohave  county,  Arixonm. 

APHAJfESITE.    aincMsIasite, 

AFHTONITE*    An  argentiferous  and  xinciferoiia  Tarietv  of  tcUmbe- 

drite, 

AmOMITE,    5ru0.2SO,.r>n,0,    a  hydrotui  bmsic  copper  Bitlphate,  owi- 

t;iinm^  ^7'".•'  ojpper,    Oceuffi  in  acicular  crystal*. 

ARSENICAL  COPPER.     Domeykit^, 

ASPEi^OUTE.  UjSiC-frOLO.  A  UvdmuH  0.1;-  .i;,utr-  Apptf< 
*Tiily  a  liydTnttni  chrvRncoUa,  from  Tagibk.  Perm.  Rn- 

ATACIMITE.  CuCI*.  3CufOH»,.  A  hydrous  copper  uxyehloridc,  cob- 
T^iuing  ^.j%  i'yf»j»er.  Crystal  ligation,  ortho  rhombic.  Fracture,  eonchoidal. 
T«iicjty,  lirittle,  Hardn«»ss»  U  to  3.5.  Gravity,  3.75,  Lustre,  adamantine 
ta  vitn»oui.  Color,  emerald  green  to  bbickish  green.  Streak,  apple-gretm. 
U  trinKpiireiit  to  tmitslucent.  Occurs,  ma  eandy  granules,  in  nurneroua 
••rmrs  in  tht»  proi'ince  of  Atacairia,  Cliilc,  and  eUewhere.  Usually  occurs 
'liAwmituitod,  ADil  low  in  copjnT  tenor,  but  is  fxtcnjfiivoly  mined  in  Chile, 

ATELITE.    2C^O,CijCl^:{HiO.     A   hydrattd    w»pper  oxychJorido.     An 

jllmtinn  product   from  Mt.  Vetjuvius,  closely  rfhited  to  atacuimite  dii^m* 

^h  ^d  minem logically,  but  occurring  »b  a   p«^eudomorph  after  tenoritc. 

AIIASITE.  A  copper  carbonate  containing  chlorine,  from  Cliajlarcillo, 
h«l«?.  Appucntly  ia  merely  an  intitnaie  miiture  of  axurite  and  atac- 
nmiU* 

AITBJCHALaTE,    2{Zn»rii)CO,.(Zn,Cu)(0H),.       A     ba*ic     rinc     and 

'^T'lM'f  c;trl»onflte,  containing  16.«%  copper.  C>yBtalliz»tion»  probably 
woniiclmH:,  Occurs  in  aeit-ular  crystal.*,  forming  dru»y  incrustation <*,  also 
•wlunmif^  laminated  and  grannlar.  llArdness,  2.  (Gravity,  ?*.o  to  3,0. 
I-Oitft,  pearly.  Color,  pale  green  to  »kyblue.  Streak,  light  gre»'n  to  light 
blue,  [g  tranvhicent.  Is  ^lubte  in  aeidfl.  Occurs  in  small  quantities  in 
™*n3'  line  and  copper  iields. 

AZURITE.  2rn(»,2r05,H/>.  A  basic,  copper  carbonate^  containing 
35,3%  ni^tper.  Common  namcii.  blue  carl>onate  of  copper,  blue  malachite, 
•ttro  copfier  ore,  CryHtalliiation,  monir>clinic.  Fracture,  eonchoidal.  Ten- 
•^0  Ijrittle.  Hardnesi*,  3.5  to  4.  Gravity,  3.77  to  3.83.  Lustre,  vitreous. 
Cobr,  i/tirc  blue.  Streak,  lighter  blue,  la  subtranslucent  to  transparent. 
^  ■^ItiMv  in  nitric  acid.  <>Tcur».  frotpicntly  in  the  oxidized  z*}ue  i»f  c«»pp<»r 
ar«  Miet,  alniftr^t  invariably  with  malacbile,  but  h  mmb  teas  common  tUaJi 
|#  m  valuable  commercial  ore  of  uop(»er. 
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THE  COPPER  BANDBOOK. 


BARNHARDTITE.  Forirmla  uncertain.  A  copper  and  iron  siilphidet 
prolmUly  an  altfratinri  protiuet  from  chaleopyrite  tliat  haa  lost  part  of  iU 
iron  and  copper,  containing  40 J  to  50,4%  copper.  Apparently  is  nearer  to 
liornite  than  to  chalcopyritc.  Structure,  maifisive,  compact.  Fracture, 
conchoidal.  Jrlardness,  3.5,  Gravity,  4.5.  Lustre,  metallic.  Color,  bronze- 
yellow,  tarnishing  to  pincli beck  brown.  Streak,  grayisb  black,  slightly 
ehining.    Oceurrencfs,  North  Caralioa  and  Arizona. 

BARRACANITE.     Ciipropyrite, 

BAYLBOWITE,  4(Pb,(.\i  K>.Aa,CV2irA  A  hydrous  basic  lead  and 
cop[H?r  ttr««t'nate  containing  26.1%  copper,  Occura  in  minute  mamillary 
eonert'tioiis  with  dniHy  surface.  Fracture,  subconchoidal.  Hardness,  4.5. 
t;ravity,  5.35.  Luatre,  resinous,  (^lor,  grass-green  to  blackish  green. 
Streak,  apph»-green.  Is  subtrans lucent.  Soluble,  with  difliculty,  in  nitric 
acid^     OL'cura  in  t'ornwall,  England. 

BEAUMONTITE,  A  very  doubtful  hydrous  copper  silicate,  from 
Chessy,  France. 

BELL-METAL  ORE.     Common  name  for  stannite. 

BERZELIANITE.  CHjSe.  A  copper  selenidc  containing  6L6%  cop- 
per, Xiccura  disacfniinated  in  incrustations.  Is  very  soft,  CJravity,  6.7L 
Lustre,  metallic.  Color,  silver-white,  soon  tarnishing.  Streak,  shining. 
I  anally  is  urgent iferous.    Occurs  in  Smaland,  Sweden. 

BEUDANTITE.  Apparently  this  name  iy.  applied  to  two  minerals,  one 
an  araeniite  and  the  other  a  sulphiite  of  iron,  lead  and  copper^  carrying 
from  a  trace  to  0,8%  copper. 

BINNITE.  Formnia  probably  3CujS.2AsySj,.  A  copper  sulphoarsenite, 
containing  37.7%  coppir.  Crystallization,  isometric.  Fracture,  conchoidal. 
Tenacity,  brittle.  Hardness,  2.5  to  3.  firavity,  4.47.  Lustre,  metallic. 
Color,  dark  steel  gray  to  iron -black.  Streak,  reddish  brown»  Occurrence, 
Hinnenthal,  Switzerland. 

BLACK  COPPER.  Common  name  for  melawjnite  or  diaseminated 
rhnlcocite.  In  all  likelihood  much  of  what  has  been  taken  for  melaconite 
in  the  past  was  disaeminoted  chalcocite. 

BLUE  COPPER.     Common  name  for  azuritc. 

BLUE  BIALACHITE,    Common  name  for  azurite 

BLUESTONE.  Common  name  for  chalcanthite;  also  for  blue  vitriol, 
the  manufactured  product  corresponding  in  chemical  formula  with  chaj- 
ninttiite. 

BLUE  VITRIOL.     Common  name  for  chalcanthite  or  bluestone. 

BOGOSLOVSKITE.  Chrypoecdla  carrying  carbon  dioidde  na  an  impur- 
ity, from  the  Kogoslovsk  mine,  Perm,  Rnst^ia. 

BOLEITE.     (Pb.Cii.Ag)CI,nil,.      A   hydmted    lead,  copper   and   silver 
<i,\ychhiride,  containing  circa  12%  copper.    (YyHtalli/ation,  isometric.    Hard 
noss,  3   to  3,25.     Gravity,  5,08.     Color,  indigo-blue.     Occurrence,  at   the 
Holeo  itn*nes,  Haja  California,  Mexico. 

BORNITE.  CUiFeS,,  A  copper  and  iron  sulphide,  containing  55.5% 
t^oppcr,  10.4%  iron,  28.1%  'sulphur.  Common  name,  peacock  copper  ore. 
Crystallization,  isometric,  with  many  hexagonal  p^^net ration  twins.    StniQ- 
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tiire,  granular  or  compact.  Fracture,  small  conchoidal  to  uneven.  Tenacity, 
brittle.  Hardness,  3.  (Jravity,  4.9  to  5.4.  Lustre^  metallic  Color,  copper 
red  to  bluish  brown,  quickly  tarnishing  to  iridescence,  often  most  brilliant. 
Streak,  (mle  grayish -black.  Is  soluble  in  nitric  acid,  with  separation  of 
sulphur.  Is  the  first  alteration  product  from  chalcopyrite  among  the  sec- 
ondary copper  sulphides,  and  often  carries  nodules  and  occasionally  larger 
masses  of  chalcocite.    Is  one  of  the  most  important  ores  of  copper. 

BOTALLACKITE.    Atacamite. 

BOURNONITE.  3(Pb,Cu2)S.Sb3S3.  A  lead  and  copper  sulphoanti- 
monite,  containing  13%  copper,  and  42.5%  lead.  Crystallization,  ortho- 
rhombic.  Structure,  massive,  granular  and  compact.  Cleavage,  imperfect. 
Fracture,  subconchoidal  to  uneven.  Tenacity,  rather  brittle.  Hardness,  2.5 
to  3.  Gravity,  5.7  to  5.9.  Lustre,  brilliant  metallic.  Color  and  streak,  steel- 
gray,  inclining  to  blackish-gray  or  iron-black.  Fuses  easily  on  charcoal  and  is 
soluble  in  acids.    Occurrence,  in  many  copper  fields. 

BRASS  0S£.     Common  name  for  aurichalcite. 

BROCHANTITE.  4CuO.SOj.3H2O.  A  basic  copper  sulphate  contain- 
ing 56.2%  copper.  Crystallization,  orthorhombic.  Fracture,  uneven. 
Hardness,  3.5  to  4.  Gravity,  3.9.  Lustre,  vitreous.  Color,  emerald-green 
to  blackish  green.  Streak,  paler  green.  Is  translucent  to  transparent.  Is 
found  in  many  copper  field^s,  and  is  an  important  commercial  ore  in  the 
CKfton  district,  Graham  county,  Arizona. 

BURATITE.  An  aurichalcite  containing  calcium  monoxide,  prob- 
ably as  a  mechanical  admixture. 

CACHEUTAITE.  A  lead,  copper  and  silver  selenide  carrying  7  to  36% 
copper.    Is  closely  related  to  zorgite. 

CALCIOVOLBORTHITE.  4(Cu,Ca)O.VA.HiO.  A  hydrous  basic  wp- 
por  and  calcium  vanadate,  containing  31.7%  copper.  Hardness,  3.5.  Grav- 
ity, 3.5  to  3.86.  Color,  gray  to  green.  Streak,  brownish  yellow  to  g^reen- 
ish  yellow.    Occurrence,  Thuringia,  Germany. 

CALEDONITE.  2(Pb,Cu)O.S03.n30.  A  basic  lead  and  copper  sul- 
phate, containing  9.4%  copper.  Crystallization,  orthorhombic.  Fracture, 
uneven.  Tenacity,  rather  brittle.  Hardness,  2.5  to  3.  Gravity,  6.4.  Lustre, 
resinous.  Color,  verdiorris -green  to  bluish  green.  Streak,  greenish  white. 
Is  translucent.'   Occurrence,  Scotland,  Hungary,  California,  etc. 

CANTONITE.  A  dimorphous  variety  of  covellite,  apparently  a  pseu- 
domorph  after  galena,  crystallized  in  cubes  with  cubical  cleavage. 

CAPILLARY  RED  OXIDE  OF  COPPER.     Common  name  for  cuprite. 

CARMENTITE.     A  variety  of  digenite. 

CARROLLITE.  CuS.  CoJSt.  A  cobalt  and  copper  sulphide  containing 
20.5%  copper  and  38%  cobalt.  Crystallization,  isometric.  Fracture,  sub- 
conchoidal to  uneven.  Hardness,  5.5.  Gravity,  4.85.  Lustre,  metallic. 
Color,  light  steel-gray,  with  faint  reddish  hue.  Occurrence,  Carroll  county, 
Georgia. 

CASTILLITE.  (Cu,Ag)3S.2(Cii.Pb,Zn,Fe)S.  A  copper,  silver,  lead,  zinc 
and  iron  sulphide  carrying  circa  41%  copper.  Apparently  an  impure  bom- 
ite.  Structure,  massive.  Hardness,  3.  Gravity,  5.19  to  5.24.  Resembles 
bt»mite  in  color,  streak  and  tarnish.     Occurrence,  Guanacevf,  Mexico. 


^^ 
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CHALCANTIIITE.  CuSO.-hMl.O.  A  hyilniH  eoppor  fluliihaU'  eon* 
laining:  25.4%  eoppcr.  (jiinnum  nnrin's,  l>hi*»  vUr»*>l»  t»lui»Ht*>iu%  c.Hjj>p**r  flftil- 
pliiite.  ('rVHtaMizntion,  rrirliniV.  StRieturt%  mu^Bivo,  Kiubctitio  nml  rc»iih 
furui,  9om<*timi'S  JllinniH.  KrnHnr«\  poiiclmiiJal^  Tvnarity,  brittle.  Hjird- 
iiess,  2.:k  Ornvity,  2.1?;  in  3.no.  Lnstr»%  vitrrnii^.  Tolor,  Bkybhn>.  Streak. 
uncoloretK  Is  tranHluccnl  to  siihtrnn>5|nir*'Tjt.  \^  snlublv  in  WAlor.  IJecurs 
as  drpoHits  from  iTiinf*  wator  iti  most  8ul|*hidti  copper  mine8,  and  is  found 
in  imfiure  j^tuti",  in  becjs,  in  Chile. 

CHALCOCITE,  CiuS.  A  copper  Bulphido  carrying  79.8%  copper, 
fomiiioii  iitiniOH,  Doppor  ghince,  cuprous  sulphide.  Cry^tiiUixation,  ortho- 
rJioHibic;  also  ocnirs  timHaive.  with  stniclure  granular  to  compact  aud  im* 
palpable,  t'leavage,  indistintt.  Fractufv,  conclioidiil.  Tenacity,  brittle. 
Hardness,  2.5  ti»  3.  (Iravity,  5.5  tfj  5.8.  T<.ustre*  metallic.  Color  and  streak, 
blackinU  iGad-gray.  tarni^bing  to  didl  green  or  blue.  In  .soluble  in  nitric 
ftdd.  npcnirs  in  iill  eo]tpur  dii^tricts,  frpqn**ntly  in  lar^je  ipmntilies.  Is  the 
riehest  ecmiTnereial  on*  of  copper  and  yields  more  than  one-half  of  the 
worlii'g  co|jp*'r  supply. 

CHALCOLITE.     Torbemite, 

CHALCOMENITE,  CnO,  SeO,.  2n,n.  A  hydrous  copper  aelenite  con- 
taining 28%  copper.  Crystallization,  monoelinie,  t»ravity,  ;i.76.  Lustre, 
vilTooijs.  Color,  bright  blue.  Is  transparent.  Js  soluble  in  acids.  Found 
at  Cacheuyi,   Mendoza.  Argentina, 

CHALCOMICHLITE.     Bomile, 

CHALCOPHACITE.     Lirocouite. 

CHALCOPHYLLITE.  7Cun.A*A  411,0.      A    hydrous    basic   copper    ar- 
aenate    containing    42.3%    copper.     Crystallization,    rhomhohedral.      Hard 
ness,  2.     *iravity,  2-4.1   to  2.(1G.     LtHtre,   vitreous.     Color,  gra^a-green   tu 
verdigris-green,      f?tr<>ak,    grassi-gTeen.      Occurs    in    Hungary,    Siberia    and 
Utah. 

CHALCOPYRITE.  Cii.S.  Fey8,.  A  copper  and  iron  sulphide  contHin* 
ing  34.5%  copper  and  30.5%  iron,  l^  the  primary  ore  of  copper.  Cry  at  alii - 
jsation,  tetragonal,  KjiJieni^irlal.  often  twinning,  ako  fr«*<picntly  massive  and 
compact.  Fracture,  uneven.  Hardne>?s,  3.5  to  4,  iJravity,  4.1  to  4.3.  Lustre, 
metallic.  Color,  hrawsyellow,  often  tarnishing  to  iri^h'scence.  Streak, 
greenish  hlack.  !•*  Sfduble.  except  sulphur,  in  nitric  nrid,  and,  on  being 
he^ited,  yields  a  portion  of  it«  flulphnr.  On  exposure  to  moisture  and  heat 
becomes  hydrated,  and  copper  and  iron  change  readily  to  HijlphatcH.  Alters 
to  azuritCt  malaebite,  melaconite,  cbaleocite,  eovellite,  bornite,  brochantite. 
elitysoeolla,  tetrn  bed  rite  and  tennantite.  Is  found  in  practically  every 
copper  field  in  the  work!,  and  is  second  only  to  cbaleocite  in  importance 
jiunjng  the  comnicrcial  ore*^  of  copper. 

CHALCOPyRRHOTITE,  CuS.Fe.Ss.  An  iron  and  copper  sulphide 
containing  13%  copper  and  48.2%  iron.  Structure.  nip!i*«<ive>  Hardness, 
3,5  to  4.  t Gravity,  4.28.  Color,  bra^^sy*  with  brownish  tinge.  Qecurrence, 
Nya  Kopparb€>rg,  Sweden, 

CHALCOSIDERITE.  Cii0.3FeA2PA.8H,0.  A  hydrous  iron  and 
copper  pbosplmte   containing  fi.4%   copper.     Hardness.  4.5.     Hravity.  3,1. 
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F.ustre,  vitreous.  Color,  light  siskin-green.  Streak,'  pale  green.  Occurs  in 
i  omwall,  England  and  Westphalia,  Germany. 

CHALCOSINE.     Chalcoclte. 

CHALCOSTIBITE.  CujS.  SIkS.  A  copper  sulphoantimonite  contain- 
ing 25.6%  copper  and  48.5%  antimony.  Crystallization,  orthorhombic. 
Fracture,  subconchoidaL  Tenacity,  brittle,  llardness,  3  to  4.  Gravity, 
4.75  to  5.  Lustre,  metallic.  Color,  between  lead-gray  and  iron-gray.  Occur- 
ren^,  in  the  Uartz  Mountains  of  (Germany  and  in  Guadix,  Spain. 

CHALCOTSICHITE.  A  form  of  cuprite  with  capillary  or  acicular 
crystallization.    Common  name,  plush  copper  ore. 

CHELEUTITE.  A  ferruginous,  nickeliferous  and  slightly  cupriferous 
smaltite. 

CHENEVIXITE.  2CuO.FeA-A83Oj.3H-O.  A  hydrous  copper  and  iron 
arsenate  containing  21%  copper.  Structure,  massive.  Fracture,  sub- 
conchoidaL Hardness,  3.5  to  4.5.  Gravity,  3.93.  Lustre,  vitreous.  Color, 
dark  olive-green  to  greenish  yellow.  Streak,  yellowish  green.  Is  soluble 
in  acids.     Occurrence,  Cornwall,  England  and  Eureka,  Juab  county,  Ctah. 

CHESSY  COPPER.     Common  name  for  azuritc. 

CHILEITE.  Formula  uncertain.  A  hydrous  lead  and  copper  vanadate 
containing  11.7  to  13.6%  copper.  Is  related  to  psittacinite.  Structure, 
earthy.    Occurrence,  Chile. 

CHILENITE.  (Ag.Cu)«Ri.  A  silver  and  copper  bismuthidc  containing 
8.5%  copper  and  75%  silver.  Structure,  amorphous,  granular.  Is  soft. 
Color,  silver-white.    Occurrence,  Copiap6,  Chile. 

CHIVIATITE.     A  lead  sulphobismuthite  carrying  circa  2.5%  ci>pper. 

CHLOANTHITE.  Empirically  nickel  diarsenide,  but  analyses  invari- 
ably show  cobalt  and  iron,  and  commonly  small  quantities  also  of  ci>p|H'r, 
lead,  silver,  bismuth  and  antimony. 

CHLOROTHIONITE.  CuCl2.K^0«.  A  cop\yeT  and  postassium  chloro- 
sulphate.    Is  an  alteration  product  from  Mt.  Vesuvius. 

CHLOROTILE.  Formula  probably  3CuO.  As^O^+GHjO.  A  hydrous 
copper  arsenate  containing  circa  33%  copper.  Is  related  to  trichalcitc.  Crys- 
tallization, orthorhombic;  also  occurs  fibrous  and  massive.  Is  soft.  Color, 
pale  emerald-green.    Is  transparent. 

CHRTSOCOLLA.  CuSiO,-|-2H20.  A  hydrous  copper  silicate  carrying 
36%  copper.  Common  names,  mountain  preen  and  mountain  blue.  Struc- 
ture, cry ptocrj'stal line,  enamol-like,  sometimes  botryoidal.  Fracture,  conch- 
oidal.  Is  brittle  and  somewhat  sectile.  Hardness,  2  to  4.  Gravity,  2  to 
2.24.  Lustre,  vitreous  to  earthy.  Color,  mountain  green,  bluish  green  and 
sky  blue  to  turquoise-blue,  with  impure  varieties  brown  to  dull  black. 
Streak,  white,  from  pure  green  and  blue  varieties.  Is  opaque  to  translucent. 
Is  decomposed  by  acids,  without  gelatinization.  Commonly  occurs  with 
carbonate  ores  in  the  oxidized  zones  of  copper  ore  bodies,  and  is  a  com- 
mercial ore  of  value  in  many  districts. 

CL'ATITE.  A  lead  sulphoantimonite,  carrying  copper  as  a  replace- 
ment of  lead  to  extent  of  eirca  8%. 

CLINOCLASITE.      J)Cu().As,0,.:;il,().       A     hydrous    ba>ie    copper    ar- 
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senate  carrying  48%  coj^per.  Crystallization,  monoulinic.  I»  brittle.  Hard- 
ness, 2.5  to  3.  Gravity,  4.19  to  4.3G.  Lustrt%  vitreous  to  resinous,  C<>lor, 
blackish  !ihje-^c>pn  externally,  dark  verdigris-grei^n  interna lly»  Streak, 
bluish  greon.  Is  PiibtranspanMii  to  tranulucent.  Is  Bolublp  in  nitric  add. 
Oceurrenee*  Cornwall  and  I  tah. 

COPPER,  C^i.  Native  copper.  The  cbemieal  symbol  Cn  is  an  abbrevi- 
at  ion  of  cuprum ^  the  Latin  word  for  coppt^r.  The  metal,  native  or  refined* 
baa  tht*  f*illowing  names  in  nuKiem  languages!  kupfer  in  i»ernian;  kuppar 
in  Swedish;  kobbcr  in  Norwegian  j  cobre  in  Spanish  and  Portuguese;  cuivre 
in  Frein/h;  ranie  in  Italian. 

Atomic  weight,  63.3-  Belongs  in  the  first  group  and  is  the  leader  of  the 
fjftb  Heries  of  Mondelef^fl**  Periodic  System.  Tbe  group  is  as  follows:  1, 
hydrogen;  2,  lithinm;  3,  sodium;  4,  potassium;  5,  copper;  6^  rubidium;  7, 
silver;  8,  c«^sium;  9,  unknown  (possibly  terbium,  atomic  weight  160);  10, 
gold;  11,  unknown.  The  fifth  series,  of  which  copper  is  the  Iwisic  leader, 
is  as  follows;  1,  copper;  2,  xinc;  3,  gallium;  4,  germanium;  5,  arsenic; 
6,  selenium;  7j  bromine.  The  three  metallic  elements  falling  between 
series  four  nnd  five  in  MeiHlelei'f's  tHhle^  iire  iron,  onbiilt  and  nickel.  1  he 
fre<iuency  with  which  these  three  elements  are  found  associated  with  cop- 
per, and  the  case  with  which  all  four  metals  replace  one  another,  are  not- 
able. The  general  reHcnjblance  bet^veen  copper*  silver  and  gold,  wliicb  form 
nrtcending  steps  in  the  same  grunp,  is  rejidily  a  [(parent. 

^Sy^tem  of  cry^talli/.atinn,  isometric.  Tetrahexabcdronal  forms  are  the 
most  common,  with  much  twinning.  Crystals  often  show  cavernous  faces 
and  oeoasionally  elevations*  are  often  distorted  and  pass  gradually  through 
distortions  into  bliform  and  arborescent  forms.  Native  copper  also  otcura 
niassivr',  in  granular  form,  and  in  laminae.  In  the  Lake  Suiterior  mines 
the  metal  occurs  in  all  observed  forms  and  sl^es,  inclnding  lamellae  from 
luicroscftpic  flakes  up  to  sheets  of  immense  size  and  weight,  crystals  of 
greatly  viirying  form  and  si/.e,  grains  from  microscopic  size  to  considerable 
nndules.  and  druses,  often  of  ecmsiderable  size,  show  vnrimm  filiform  and 
arborescent  shapes.  The  finest  particles  are  grains  and  exceedingly  minute 
flakes,  occurring  in  an  upper  sandstone  of  the  Kcweenawan  series,  while  the 
largest  masses,  weigliing  upwards  of  500  tons,  have  been  found  in  contact 
and  fissure  veins. 

Cleavage,  none.  Fracture,  haekly*  Tenacity,  second  only  to  that  of 
iron.  Is  perfectly  seetilc  and  highly  ilnctile  and  malleable,  ranking  in  these 
particulars  with  the  precious  metals.  Electrical  conductivity ,  931,  as  com- 
pared with  1,000  for  silver,  which  possesses  the  moHt  perff^ct  electrical 
conduct ivity  of  any  know^n  metal  or  alloy.  Conductivity  for  heat,  89S, 
Hs  re  I  til  pa  red  with  1,000  for  gold,  the  most  perfect  conductor  of  heat. 

Hardness,  2,5  to  3,  Specific  gravity,  in  vacuo,  at  0  degrees  Centigrade 
(iHiual  to  32',  or  freezing  point,  Fahrenheit),  when  chemically  pure  and 
devoid  of  porosity,  is  8.0471.  8t>ecific  gravity  of  the  ordinary  copper  of 
commerce,  none  of  w^hieh  is  free  from  impuritiea,  varies  from  alKmt  8,75 
wlo*n  east,  to  about  8.05  when  rolled,  hammered  or  drawn,  tbe  exact  gravity 
ilepentling  up«m  how  handled,  as  well  «a  Hp<m  the  eJttent  and  nature  of  the 
impurities  r<»utaincd. 

Lustre,  nieiafbc.    Color,  copper- red.    Streak,  copper- red,  melaflic,  shin- 
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ing.  Tamislies  upon  exposure  to  air  to  brownish  red,  and  is  liable  to  form 
a  coating  of  verdigris  or  oxide  upon  long  exposure  to  air.  Atmosphere 
laden  with  moisture  and  carbonic  acid  is  especially  favorable  to  the  forma- 
tion of  verdigris. 

Fusibility:  Copper  is  fusible  at  approximately  2,000°  Fahrenheit,  or 
a  trifle  less  than  1,100°  Centigrade.  Color,  when  fused,  sea-green.  Copper 
becomes  volatile  under  the  high  temperature  of  the  electric  arc. 

Solubility:  Copper  is  soluble  in  nitric  acid,  aqua  regia,  and  strong 
Ijoiling  sulphuric  acid,  also,  slowly,  in  dilute  hydrochloric  and  sulphuric 
acids,  with  admission  of  air.  When  in  solution  in  nitric  or  sulphuric  acids 
will  deposit  metallic  copper  on  iron  immersed  therein. 

Aftinities:  Copper  has  a  greater  affmity  for  sulphur  than  for  any  other 
element,  possessing  also  marked  affmities  for  oxygen,  carl)on  dioxide, 
arsenic,  antimony  and  bismuth,  and  unites  with  many  other  elements. 

Alterations:  Native  copper  alters  on  exposure,  especially  in  damp  air, 
to  the  simpler  oxide  and  carbonate  ores,  such  as  cuprite,  malachite  and 
azurite,  and  occasionally,  in  time,  to  the  more  complex  ore  forms. 

Occurrence:  Native  copper  occurs,  usually  in  small  quantities,  in  most 
of  the  principal  copper  districts  of  the  world.  The  native  metal  is  mined 
upon  a  consiilerable  scale  only  in  Lake  Superior,  IT.  S.  A.,  and  Jiolivia.  The 
l^ke  Superior  native  copper  carries  considerable  silver,  mechanically  ad- 
mixed, though  not  alloyed,  but  carries  no  gold.  In  districts  outside  of 
Lake  Sujjerior  and  Bolivia  the  metal  occurs  most  frequently  in  connection 
with  the  oxide  and  carbonate  ores,  and  occasionally  >\ith  the  secondary 
sulphide  ores. 

Impurities:  Native  copper  frequently  contains  silver,  arsenic,  bismuth, 
antimony,  zinc  and  occasionally  mercury.  Commercial  copper,  refined  from 
ores,  may  contain  any  of  the  elements  already  named,  and  also  gold,  tin, 
lead,  selenium  and  tellurium,  the  latter  two  elements  in  very  minute 
quantities. 

COPPER  GLANCE.     Common  name  for  chalcocite. 

COPPER  MICA.     Common  name  for  chalcopyrite. 

COPPER  NICKEL.     Common  name  for  niccolite. 

COPPER  PHOSPHATE.     Common  name  for  libethenite. 

COPPER  PITCHBLENDE.     An  impure  chrysocolla  containing  limonitc. 

COPPER  PYRITES.     Common  name  for  chalcopyrite. 

COPPER  SULPHATE.  Common  name  for  chalcanthite  in  nature; 
bluestone  when  manufactured. 

COPPER  URANITE.     Common  name  for  torbernite. 

COPPER  VITRIOL.  Common  name  for  chalcanthite  when  found  native, 
or  for  bluestone  when  manufactured. 

COPPITE.     A  ferruginous  variety  of  tennantite. 

CONDURRITE.  Apparently  a  copper  arsenide,  related  to  domeykite. 
Is  supposed  to  be  an  alteration  product  of  tennantite.  Is  soft  and  black. 
Occurs  in  the  Condurrow  mine,  and  at  Carn  Brea,  Cornwall,  England. 

CONICHALCITE.  4(Cu,Ca)0.  AsA-  IVsIIjO.  A  hydrous  basic  copper 
and  calcium  arsenate,  carrying  24%  copper.     Structure,  reniform  and  mas- 


'>Inr  niid  stroak,  pistrtcliio-jrn'fn.     Is  .mibtraiiHhieoiiL.     . 
ipain  and  at  Kiircka^  .fual)  county,  Ttah. 

CONNELLITE.  Formula  probably  Cu„(Cl,0H)4S()„.  15H,0.  A  hydrc»-M.s 
basic  copper  ehlorosulphatc,  containing  circa  57.6%  copper.  Crystallizati'C^n, 
hexagonal.  IlanlnesH,  3.  (Gravity,  3.36.  Lustre,  vitreous.  Color,  fine  bl'SJie. 
Irt  tranHlucent.     Is  soluble  in  nitric  acid.    Occurrence,  Cornwall,  EnglaKsd. 

CORNWALLITE.  SOiCAsASHjO.  A  hydrous  basic  copper  arseniSftte 
containing  46.r>%  copper.  Structure,  niasftive.  Fracture,  conchoidal.  Ha.'xnd- 
neKs,  4.5.  (Gravity,  4.16.  Color,  verdigris -green  to  emerald  green.  Oocrmar- 
n»nco,  Cornwall,  Kngland. 

COSALITE.  Empirically  lead  sulphobismuthite,  but  usually  captiW^w- 
ons  to  the  ext<'nt  of  from  a  trace  to  8.75%  copper. 

COVELLINE.     Covellite. 

COVELLITE.  (nS.  A  copper  sulphide  containing  66.4%  eop-j^^T. 
Chemical  name,  cupric  sulphide.  Crystallization,  hexagonal;  also  occ^'SJaYft 
masHiv(>.  Is  flexible  in  thin  layers,  with  basal  cleavage.  Hardness,  l.S^  '^ 
2.  (Jravity,  4,6.  Lustre,  submetallic  on  crystals,  dull  when  massive.  Of*'***^' 
tiark  indigo-blue.  Streak,  lead-gray  to  black,  shining.  Occurs  in  most  «*"a*^' 
phide  copper  districts,  as  a  s«^'ondary  ore  and  is  a  valuable  commercial  *^"»* 
of  copjHT,  when  found  in  sulhcient  qiuintities,  as  in  Utah,  Wyoming  Mm^"*^ 
eisewliere. 

CLARITE.  A  dimorphous  form  of  enargite,  from  Schapbach,  BacS^^^^ 
(Jermany. 

CREDNERITE.  3CuO.  2MnA.  A  copper  manganate  containing  34^-^  ** 
copper.  Crystallization,  monocdinic.  Cleavage,  basal,  perfect,  less  disti"*^*^ 
in  other  directions.  Hardness,  4,5.  (iravity,  4.9  to  5.1.  Lustre,  meta-^^^' 
Color,  iron-black  to  steel-gray.     Streak,   brownish  black.     la  soluble  ^^ 

hydrochloric  acid. 

CROOKESITE.     (Cu,Tl,Ag),Se.    A  copper,  thallium  and  silver  selen^  ^^* 
containing  44  to  46%  cop])er,  17  to  18.5%  thallium  and  1.5  to  5%  aiL  ^ 

Structure*  is  massive,  without  crystallization.  Is  brittle.  Hardness, 
to  3.  (iravity^  6.9.  Lustre,  metallic.  Color,  lead-gray.  Occurrence,  S 
land,  Sweden. 

CUBANITE.  CuS.  Fe^S,.  An  iron  and  copper  sulphide  contaiC9>  '^ 
23.3%  copper  and  41.3%  iron.  Crystallization,  isometric;  also  occurs  u  ^^  ;f ' 
sive.    Cleavage,  cubic.    Hardness,  4.    CIravity,  4.026  to  4.169.    Color,  brcy^^'**^'^^ 

to  brass  yellow.     Streak,  dark  reddish  bronze  to  black.    Occurrence,  G^ 

and  Sweden. 

CUMEN6ITE.  PbCU.CuO.H^O.  A  hydrous  lead  and  copper  oxycta.*^*^''* 
ide,  related  to  l>oK'ite.    Crystallization,  tetragonal. 

CUPRIC  OXIDE.     Tenorite,  when  found  in  nature;  copper  nionoX—  '"■"*' 
in  chemistry. 

'^TTPRiTE.     (-UjO.    A  copper  oxide,  containing  88.8%  copper,  being  t     -^^ 
'^hprnical  names,  cuprous  oxide,  copper  protoxide.    Cor^"^^' 
'-««v  copper  ore,  octrahedral  copper  or^^- 
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granular  and  sometimes  earthy.  Fracture,  conchoidal.  Is  brittle.  Hard- 
ness, 3.5  to  4.  Gravity,  5.85  to  6.15.  Lustre,  adamantine  to  earthy.  Color, 
light  to  dark  red;  when  fresh,  usually  ruby -red,  but  fades  to  duller  red. 
Streaky  brownish  red,  shining.  Js  subtransparent  to  subtranslucent.  Occurs 
in  most  copper  districts  in  the  upper  oxidized  zone,  frequently  shading 
into  crystals  of  native  copper. 

CUPROBISMUTITE.  SCu^S.  ABiSi-  A  copper  sulphobismuthite  con- 
taining 15%  copper  and  65.1%  bismuth.  Occurs  in  prismatic  crystals. 
Gravity,  6.31  to  6.68.  Lustre,  metallic.  Ck>lor,  dark  bluish  black.  Streak, 
black.    The  copper  frequently  is  replaced  partially  by  silver. 

CUPROCALCITE.  Formula  perhaps  (CuaO),.  CX),-f2CaO.  CO,+H/). 
Apparently  merely  an  intimate  mixture  of  cuprite  and  calcium  carbonate. 
Hardness,  3.  Gravity,  3.9.  Color,  vermilion-red.  Is  soluble  in  hydrochloric 
acid. 

CUPROCASSITERITE.  FormuU  possibly  4SnO,-fCu,Sn(OH)|.  Oc- 
currence, Black  Hills  of  South  Dakota. 

CUPRODESCLOIZITE.    A  cupriferous  variety  of  descloizite,  which  is 
A  basic  lead  and  zinc  vanadate. 
CUPROFERRITE.     Pisanite. 

CUPROIODARGYRITE.  CuLAgl.  A  copper  and  silver  iodide.  Ap- 
parently a  decomposition  product  of  stromeyerite.  Occurs,  as  incrustations, 
at  Huantajaya,  Chile. 

CUPROHAGNESITE.  (Cu,  Mg)  SO^+THjO.  A  copper  and  magnesium 
sulphate.  Color,  bluish  green.  Is  an  alteration  product,  occurring  as  in- 
crustations, from  Mt.  Vesuvius. 

CUPROPLUMBITE.  5CU2S.  PbS.  A  copper  and  lead  sulphide,  carry- 
ing 61.3%  copper  and  19%  lead.  Structure,  massive.  Lustre,  feeble  or 
lacking.  Color,  lead-gray  to  indigo-blue.  Occurence,  Catemou,  Aconcagua, 
Chile,  Butte,  Montana,  and  Semipalatinsk,  Siberia. 

CUPROPYRITE.  CuFe2S4.  An  iron  and  copper  sulphide,  carrying  24% 
copper.    Is  closely  related  to  cubanite. 

CUPROSCHEELITE.  (Ca,Cu)W04.  A  calcium  and  copper  tungstate 
carrying  3  to  5%  copper.  Is  a  variety  of  cuprotungstite  in  which  copper  is 
mainly  replaced  by  calcium. 

CUPROTUNGSTITE.     CuWO*    A  copper  tungstate  carrying  24%  cop- 
per.     Structure,    granular    and    incrustive.      Hardness,    4.5    to    5.      Color, 
pistachio-green  to  leek-green.    Streak,  greenish  gray  to  greenish  yellow.    Is 
soluble  in  hydrochloric  acid.    Occurrence,  Llamuco,  Santiago  de  Chile. 
CUPROURANITE.     Torbornite. 

CUPROUS  OXIDE.     Cuprite  in  nature.    Chemical  term  for  two  atom» 
of  copper  united  with  one  atom  of  oxygen. 
CUPROVANADITE.     Chileite. 

CYANOCHALCITE.  A  phosphoriferous  variety  of  chrysocoUa,  from 
Nijni  Tagilsk,  Perm,  Russia. 

•  CYANOCHROITE.  CuS0,.K,S04-f  6H,0.  A  hydrous  cnppor  and  potas- 
flium  sulphnto,  carrying  14.3%  copprr.  Crystallizalion,  monoclinic.  Color, 
clear  bhie.    Is  an  alteration  product  from  Mt.  Vesuvuis. 
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CYANOTRICHITE,  4CuO.AIA.^04.8HX),  A  hytirouft  hjwic  coppw 
and  aluminum  stilphalo,  carrying  MA%  copper.  Crystallizjition,  ortho- 
rbombic.  Lusitrc',  pearly.  Color,  smalt- blue  to  sky  blue.  Uccurreiict%  Httn- 
gary,  France,  Arizona  nnd  I  tiah. 

DARWINITE.     WKitneyitc, 

D£LAFOSSITE«  An  iron^  copper  and  aluminum  oiide  coniaming 
37,9%  eoppt?r,  47.99%  iron  sesquioxide  and  3.52%  aluminum  aesquioitide. 
Occurrence,  Ekaterinburg,  Prrni,  Russia. 

DEMIDOVITE.  A  phospliorif erous  variety  of  chrysocolla  from  Tagilek, 
Perm,  lUisHia. 

DIGENITE.  Apparently  a  partly  altered  chalcocite  containing  a  con- 
siderable percentage  of  cuvellite.    ' 

DIHYRITE.  5CuO.PJV2n,n.  A  hydro*ia  basic  copper  pbosphate 
containing  5'/. 2%  copper.  Crystallization,  monoclinic;  also  occara  massive 
and  fibrous.  Fracture,  conchoidnl  to  uneven.  Tenacily.  brittle.  ITardnesa^ 
4,5  to  5.  Ctravity,  4  to  4.4,  Lustre,  adamantine.  Color,  dark  emerald- 
green.  Streak,  pale  emerald-greeii.  U  translucent,  la  soluble  in  nitric 
acicJ.    Occurrence,  tiermany  and  the  Ural  Mountaina  of  Russia. 

DILLENBURGITE,  An  impure  chrysocolla  containing  copper  car- 
bonate. 

DIOPTASE.  CuO.SiO,.H,0,  A  hydrous  copper  BiHcate  carrying  40.3% 
copper.  Common  name3»  emerald  copptr,  emerald  malachite.  CrystallixiL- 
tion,  rhoml^ohedral;  also  occurs  mo.saive.  Fracture^  conchoidal  to  nneven. 
Tenacity,  brittle.  Hardnesa,  5.  Ciravity,  3.28  to  3.35.  Luutre,  Titreous, 
Color,  emerald -green.  Streak,  green.  Tr  Hubtranalticent  to  transparent. 
Gelatinizes  with  hydrochloric  acid.  Is  fusible  with  charcoal  and  aoda.  Oc- 
currence, Chile,  Hungary,  Siberia,  Freiieh   Congo,  Arizona    etc. 

DOGNACSKAITE,  Formula  perhnp.**  3Cu,.  5Bi,S,.  A  variety  of  cupro- 
Idamutite  carrying  slightly  less  copper  and  sulphur  and  slightly  more  bis* 
muth  than  the  normal  mineraL 

DOLEROPHANITE.  2CuO.SOi.  A  baaio  copper  sulphate  carrying 
53.1%  copper.  Crystallization,  mrmoelinic.  Color,  brown,  la  soluble  in 
nitric  acid.    Is  u  sublimation  product  from  ^It.  Veauviu.4. 

DOMEYKITE.  Cu.^8,  A  copper  araenide  carrying  71.7%  copper. 
Common  name,  arsenical  copper.  Structure,  reniform  and  botryoidal,  also 
massive  and  disseminated.  Fracture,  uneven.  Hardness,  3  to  3.5.  Gravity, 
7.2  to  7.7  Tt.  Lustre,  metallic,  dulling  on  exposure.  Color,  tin -white  to 
steel  gray,  tarnishing  to  iridescence.  Is  fuaible  in  opt*n  tube,  yielding  a 
white  sublimate  of  araenic  trioxidc.  la  soluble  in  nitric  acid.  Occurrence, 
Chile,  Bolivia,  Saxony,  Me.xico  and  Lake  Superior. 

DUCKTOWNITE.  Apparently  merely  a  mechanical  mixture  of  chal 
cocitc  and  pyrite. 

DURFELDTITE.  3fPb,A;7.Cu3tn.Fe>S.Sb,S„  A  lead,  silver,  copper, 
manganese  and  iron  aulphobiamuthite,  Oceures  in  acicular  crystals.  Hard- 
ness, 2.5.  Gravity,  5.1.  Lustre,  metallic.  Color  light  gra^j.  Is  related  to 
stylotypite.    Found  in  Pen'i. 

EHLITE.    5CuO.PA^3H.O.     A   hydrous  basic  copper   phosphate  eon- 
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taining  r>2  to  55%  copiHT.  Is  closely  related  to  tlihydrite  and  psoudomal- 
achite.  Gravity,  4.2  to  4.4.  Occurrence,  Cornwall,  England  and  Nijni 
Tagilsk,.Perm,  Russia. 

EMERALD  COPPER.     Common  name  for  dioptase. 

EMERALD  MALACHITE.     Common  name  for  dioptase. 

EMPLECTITE.  CusS.BijS,.  A  copper  sulphobismuthite  containing 
18.9%  copper  and  62%  bismuth.  Crystallization,  orthorhombic.  Tenacity, 
brittle.  Hardness,  2.  Gravity,  6.3  to  6.5.  Lustre,  metallic.  Color,  tin- 
white.    Occurrence,  Chile,  Saxony  and  Norway. 

ENAR6ITE.  SCujAs^Ss.  A  copper  sulphoarsenite  containing  48.3% 
copper.  Crystallization,  orthorhombic;  also  occurs  massive  and  granular. 
Fracture,  uneven.  Tenacity^  brittle.  Hardness,  3.  Gravity,  4.45.  Lustre, 
metallic.  Color  and  streak,  grayish  black  to  iron-black.  Is  soluble  in  aqua 
regia  and  fusible  on  charcoal.  Occurs  in  many  copper  fields,  notably  at 
Butte,  Montana,  where  it  is  a  common  and  valuable  ore. 

EPIGENITE.  Formula  probably  4Cu2S.3FeS.A8,S».  A  copper  and  iron 
sulphoarsenite,  carrying  circa  41%  copper.  Crystallization,  orthorhombic. 
Fracture,  uneven.  Hardness,  3.5.  Lustre,  metallic.  Color,  steel-gray. 
Streak,  black.  Is  soluble  in  nitric  acid.  Occurrence,  Wittichen,  Baden, 
Germany. 

ERIIflTE.  5CuO.  AsjOj.  2H,0.  A  hydrous  basic  copper  arsenate,  con- 
taining 47.8%  copper.  Occurs  in  mamillated  concentric  crystalline  groups,' 
also  fibrous  and  rough.  Tenacity,  brittle.  Hardness,  4.5  to  5.  Gravity, 
4.04.  Lustre,  slightly  resinous.  Color,  emerald -green.  Streak,  grass-green. 
Is  opaque  to  subtranslucent.  Is  soluble  in  nitric  acid.  Occurrence,  Corn- 
wall and  L^tah. 

ERYTHROCALCITE.  CuCU-f  uH^O.  A  hydrated  copper  chloride.  Is 
an  alteration  product  from  Mt.  Vesuvius. 

EUCAIRITE.  CujSe.  Ag-Se.  A  silver  and  copper  selenide  carrying 
25.3%  copper  and  43.1%  silver.  Crystallization,  isometric;  also  occurs  mas- 
sive and  granular.  Hardness,  2.5.  Gravity,  7.5.  Lustre,  metallic.  Color, 
silver-white  to  lead-gray*  Streak,  shining.  Occurrence,  Sm&land,  Sweden, 
and  Copiapd,  Chile. 

EUCHLORINE.  A  compound  of  copper  sulphate  and  cuprous  chloride, 
from  Mt.  Vesuvius. 

EUCHROITE.  4CuO.AsA.7n2O.  A  hydrous  basic  copper  arsenate 
containing  39.7%  copper.  Crystallization,  orthorhombic.  Fracture,  sub- 
conchoidal.  Tenacity,  brittle.  Hardness,  3.5  to  4.  Gravity,  3.39.  Lustre, 
vitreous.  Color,  emerald-green  to  leek-green.  Is  translucent  to  transpar- 
ent.   Occurrence,  Libethen,  Hungary. 

FAHLORE.     Common  name  for  tetrahedrite  or  tennantite. 

FALKENHATNITE.  3CU2S.  Sb^Sj.  A  copper  sulphoantimonite  c*.rry- 
ing  39.5%  copper.  Apparently  is  related  to  stylotypite.  Structure,  massive. 
Gravity,  4.83.  Color,  gray-black.  Occurrence,  Joachimsthal,  Bohemia,  Aus- 
tria. 

FAMATINITE.  3CujS.Sb2S6.  A  copper  sulphoantimonite  carrying 
43.3%  copper.    Crystallization,  orthorhombic;  is  isomorphous  with  enargite; 
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also  tK'Cura  niussivr.  Fraoturi',  \jnevon.  Teji{\cit\\  britiU*.  llardnesaj  3.5. 
Cravity,  4.57.  CuJor,  gmy  with  L*npji^T  ret!  tinge,  Streak,  black,  is  fuaiblo 
on  charcoal.  Dfcreptiates  in  closed  tiibn.  Orcurrence,  Sierra  de  Famatina, 
Kioja,  Argetttiiia  am!  CY'rro  tie  Paflco,  Jiinfn,  Peru. 

FIELDITE.     A  Kinciftrtms  variety  of  tetriihedrite. 

FOOTEITE.  8CutOH}ji.  CuClj+4n,0.  A  hydroua  Iwwic  copper  oxy- 
chloride  eotitaining  55.3%  copper.  Is  closely  related  to  tallingite.  CryetaU 
lization,  iiionoi'link.     Color,  deep  blue,     Oecurrence*  Bisbee,  Arizona, 

FOURNETITE,  Apparently  merely  a  mechanical  mixture  of  t«tra- 
hedrite  and  golena. 

FREDHICITE.  An  argcntiferoua,  plumbiferous  and  atanniferom  vari- 
ety of  tennantite,  from  Sweden. 

FREIBERGITE.  An  argentiferous  tetraheilrite  carry ing  variable  per- 
centages of  silver  as  a  replacement  of  the  copper  found  in  the  normal  tetra- 
hedrite. 

FRIGIDITE.     A  ferniginous  and  nickleifcroua  variety  of  tcnnantite. 

GERHARDITE.  4(Ain.  X,0,.  3H,0.  A  basic  copper  nitrate  containing 
52.9%  '  ropper.  Crystal  ligation,  orthorhombic.  Cleavage,  yielda  flexible 
laminee.  Tenacity,  fragile  and  sectile.  Hardness,  2,  Clravity*  3.426.  Lustre, 
vitreouH,  brilliant.  Colnr^  deep  emerald-green.  Streak,  light  green.  It» 
transparent.    Is  soluble  in  ililute  acids.    Oeeurrence,  Jerume,  Arizona. 

GERSDORFFITE,  Empiricany  nickel  sulphoarsenite,  but  occaiionally 
slight ty  cupriferous, 

GLANCE.  Common  name  for  sulphide  area  with  dark  metallic  lustre. 
Copper  glant'e  is  chalcocite. 

GLASBACHITE.     Zorgite.* 

GLAUCOPYRITE.  An  iron  and  eobalt  diarsenide,  occasionally  alightly 
cupriferous. 

GRAY  COPPER.  Comtnan  name  for  tetrahedrite;  name  aUo  is  applied 
to  tennantite,  ^^hwh  shndes  into  tetrabedrite. 

GREEN  COPPER.     Common  name  for  malachite. 

GRtfNAUITE.  An  impure  nickel  sulphide  ^polydimite)  carrying  cop- 
per>  Iead»  cobalt,  iron  and  bismuth,  copper  ranging  1.68  to  11, 5^%  in 
tenor  in  pub H shed  assays. 

GUEJARITE,  Cu;S,  2SbjSi.  A  copper  sulphoantifnonite  containing 
15.2%  copper.  Crystallization,  orthorhombic.  Tenacity,  brittle.  Hardnest, 
3.5.  (Irnvity^  TtAYA.  LuHtre.  metallic'  Odor,  stcelgray,  with  bluish  tinge. 
Streak,  black.    Occurrence,  Andalusia,  Spain. 

HARRIStTE.     A  p^eudomttrpb  of  ebalcocfte  after  galena. 

HENWOODITE.  Chemical  formula  uncertain.  A  hydrous  aluminum 
and  copper  phos*j>hate  carrying  circa  5S^%  copper.  Occurs  in  botryoidal 
globular  masses.  Fracture,  conchoidal.  Hardness.  4.4  to  4.5.  Gravity, 
2.67,  Color,  turf] uoise  blue.  Streak,  bluish  to  greenish  white  Occurt  in 
Coniwali.  England. 

HERMESITE.     An  imperfectly  established  variety  of  schwatEite. 

HERRENGRUNDITE.     CaO.  4CuO.  2S0,.  6n,0.    A  hydroua  basic  eop- 
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per  and  calcium  sulphate  carrying  39.5%  copper.  Is  related  to  brochantite. 
Crystallization,  monoclinic.  Tenacity,  rather  brittle.  Hardness,  2.5.  Grav- 
ity^ 3.13.  Lustre,  vitreous.  Color,  emerald-green  to  bluish -green.  Streak* 
light  green.    Is  transparent.    Occurrence,  Herrengrund,  Hungary. 

HOMICHLIIflTE.  Chemical  formula  uncertain.  A  copper  and  iron 
sulphide  carrying  circa  43.8%  copper.  Apparently  is  chalcopyrite  partly 
altered  to  bomite,  and  close  to  bamhardtite.  Crystallization,  tetragonal; 
also  occurs  massive.  Hardness,  4  to  5.  Gravity,  4.48.  Color,  brassy  bronze. 
Streak,  black.    Occurrence,  Chile,  Germany,  Japan,  etc 

HORSEFLESH  ORE.     Common  name  for  bornite. 

HORSFORDITE.  Cu«Sb.  A  copper  antimonide  carrying  76%  copper. 
Structure,  massive.  Is  brittle.  Hardness,  4  to  5.  Gravity,  8.8.  Lustre, 
metallic.  Color,  silver-white,  tarnishing  easily.  Is  said  to  occur  in  large 
deposits  on  the  Island  of  Mitylene,  Asia  Minor. 

HYDROCIANITE.  CuO.  SO,.  A  copper  sulphate  carrying  39.6%  cop- 
per. Crystallization,  orthorhombic.  Is  soluble  in  water.  Is  an  alteration 
product  from  Mt.  Vesuvius. 

HTDROCUPRITE.  Apparently  a  hydrated  cuprite.  Is  amorphous,  oe« 
curring  in  very  thin  coatings  on  magnetite.  Color,  orange -red  to  orange* 
yellow.  Found  at  Schapbach,  Baden,  Germany,  and  at  Cornwall,  Pennsyl* 
vania. 

INDIGO  COPPER.    Common  name  for  covellite. 

ISOPYRE.  Apparently  an  impure  opal,  carrying  about *1.6%  copper, 
found  at  St.  Just,  Cornwall,  England. 

JALPAITE.  SAgsS.  CujS.  A  silver  and  copper  sulphide,  carrying  13.1% 
copper  and  71.5%  silver.  Apparently  is  a  cupriferous  argentite.  Crystalliza- 
tion, isometric.  Tenacity,  malleable.  Gravity,  6.89.  Color,  blackish  lead- 
gray.    Occurrence,  Jalpa,  Mexico. 

JAMESONITE.  A  lead  sulphoantimonite,^  sometimes  cupriferous  to 
the  extent  of  about  3.5%. 

JOHANNITE.  Chemical  formula  imcertain.  A  hydrous  uranium  and 
copper  sulphate,  containing  circa  4.8%  copper.  Crystallization,  monoclinic. 
Hardness,  2  to  2.5.  Gravity,  3.19.  Lustre,  vitreous.  Color,  emerald-green  to 
apple-green.  Streak,  paler  green.  Is  translucent  to  transparent.  Taste, 
bitter.    From  Joachimsthal,  Bohemia. 

JXJLIANITE. '  A  slightly  argentiferous  and  ferruginous  variety  of 
tennantite,  from  Silesia,  Germany. 

KAMAREZITE.  (CuOH),SO,.Cu(OH),-f  6HA  A  hydrated  copper  sul- 
phate.  Crystallization,  probably  orthorhombic.  Occurrence,  Laurium,  Greece. 

KARAMSINITE.  Chemical  formula  uncertain.  As  determined  is  a 
weird  silicate  of  aluminum,  iron,  manganese^  copper,  calcium,  magnesium 
and  potassium,  containing  circa  1.85%  copper.    Occurrence,  Finland. 

KEWEENAWITE.  (Cu^NDjAs.  A  copper  and  nickel  arsenide,  re- 
lated to  mohawkite,  carrying  39  to  54%  copper  and  9.7%  to  20%  nickel, 
with  cobalt  replacing  nickel  to  extent  of  about  0.9%.  Structure,  mas- 
sive. Cleavage,  subconchoidal.  Fracture,  uneven.  Tenacity,  slight.  Hard- 
ness, 4.     Gravity,   7.7.     Lustre,  metallic.     Color,  pale   red,  tarnishing  to 


48 


TEE  COFFEE  HANDBOOK. 


darker  red.    Is  soluble  in  nitric  acid.    Occurrence,  Mohawk  mine,  Keweenaw 
county,  Michigan, 

KLAPROTHOLITE,  :iCUaS.  2Bi,Sa.  A  copper  aul phobia mut hi te  con- 
taining 25.3%  copper  and  55.4%  bismuth.  Crystallization,  orthorhombie. 
Fracture,  uneven.  Tenacity,  brittle.  Hardness,  2.5.  Gravity,  4.6.  Lustre^ 
metallic.  Color,  steel  gray,  tarnishing  to  iridescent  brass* yellow.  Occur- 
rence, Baden  J  tiermmiy. 

KOBELLITE.  A  lead  sulphoantimonite,  usually  cupriferous  ta  tlie 
extent  of  alH)Ut  1%. 

KROHNKITE.  CuSo*.Na,SQ*H-2H30.  A  hydrous  copper  and  sodium 
sulphate  carrying  18.8%  copper.  Crystallization,  motioclinic.  Fracture, 
conchoidal.  Hardness,  2.5,  Gravity,  1,98.  Lustre,  vitreous.  Color,  azura- 
blue.    Occurrence,  Cobija,  Atacama,  Chile. 

LAMPADITE.     A  cupriferous  wad  containing  3  to  15 7o  copper. 

tANGITE.  4Cun.,SO,.4HaO.  A  hydron«  basic  copper  sulphate  con- 
taining 53 "v^  copper.  Is  t'U>Bi*ly  related  \<*  brocbantite.  Crystallization,  ortho- 
rhombic.  Hardness,  3.5  to  3.  Gravity,  3.5.  Lustre,  vitreous  on  crystals, 
flilky  on  crusts.  Color,  greenish  bUie.  la  transhicent.  Occurrence,  Corn- 
wall, England. 

LAXJTITE.  An  imperfectly  determined  copper  sulphoarsenlte,  of  th« 
enargitu  family,  from  ilarienberg,  Saxony. 

LAVENDULAN.  Chemiral  formula  probably  3(Cu,Co,Ni)0.  AsA^ 
3HjO.  "A  hydrous  copper,  cobalt  and  nickel  arsenate,  containing  abniH  32% 
copper,  2.5 Tr  cobalt  monoxide  and  1.35%  nickel  manoxidc.  Is  related  to  tri- 
chaltMte.  Struct ure,  amorphous.  Fracture,  conchoid nl.  Hardness,  2.5  to  Z. 
Gravity,  3,01.  Lustre,  greasy  to  vltryous.  Color,  lavender  blue.  Streak, 
pale  lavender  blue.  Diaphaneity,  translucent.  Is  eotuble  in  warm  bydro- 
cbJork  acid.    t>ecurrence,  Chile  and  Saxony. 

LAXMANNITE.     Vaucjuelinite. 

LEPIBOPHAEITE*     A  varietal  form  of  lampadite. 

LETTSOMITE.     Cyanotrichite. 

LEUCOCHALCITE.  4ruO.As20s.  3H-0.  A  hydrous  basic  copper  ar- 
senate, carrying  about  39.8%  copper.  Structure,  acicular.  Lustre,  silky. 
Color,  li^dit  greenish  white. 

LIBETHENITE.  iCuO^V^O^.R^O.  A  hydrous  copper  phngpbate  carry- 
ing 51.1%  copper.  Common  name,  copper  phosphate,  CryHtaMization,  ortho- 
rhombic.  Fracture,  subconchoida!  to  uneven.  Tenacity,  brittle.  Hard- 
ness, 4,  Gravity,  3.6  to  3.8.  Lustre,  resinous.  Color  and  streak,  olive- 
green.  Diaphaneity,  subtranslucent.  la  soluble  in  nitric  acid*  Occurrenci*, 
Chih\  Bolivia,  England,  Ceriuany  and  nungar)\ 

LILIANITE.  A  lead  Buljjhobismuthite,  sometimes  cupriferous  to  the 
extent  of  about  1.5%. 

LIME-MALACHITE.  Apparently  merely  a  malachite  carrying  gypsum 
or  caleite,  or  both,  as  impurities. 

LINARITE.  rbO.ruO.sn.H.O.  A  basic  lead  and  copper  snlphat<! 
carrying  15.^%  copper  and  ^^^7%  lead  oxide.  Crystallization,  nionoclinie. 
Fracture,  conchoids  I     Tenacity,  l>ritUe.     Hardness,  2.5.     Gravity,  5.3   to 
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5.45.  Lustre,  vitreous  to  adamantine.  Color,  deep  azure-blue.  Streak,  pale 
blue.    Diaphaneity,  translucent.    Occurs  in  many  lead  and  copper  districts.      ^ 

UNDACKERITE.  Chemical  formula  probably  3NiO.  6CuO.  SO,.  2A8,0,. 
7H,0.  A  hydrous  copper  and  nickel  sulphoarsenate  containing  27.8  %  copper. 
Crystallization,  orthorhombic.  Hardness,  2  to  2.5.  Gravity,  2  to  2.5.  Lustre, 
vitreous.    Color,  verdigris -green  to  apple-green.    Streak,  pale  green  to  white. 

LINNAEITE.  A  cobalt  sulphide  in  which  cobalt  frequently  is  replaced 
partially  by  nickel,  iron  or  copper,  latter  to  the  extent  of  1  to  8%. 

LIROCONITE.  18CuO.  4A1A.  5  As  A-  55H2O.  A  hydrous  basic  copper 
and  aluminum  arsenate  carrying  28.7%  copper.  Crystallization,  monoclinic; 
also  occurs  rarely,  granular.  Cleavage,  subconchoidal.  Is  imperfectly  sectile. 
Hardness,  2  to  2.5.  Gravity,  2.88  to  2.98.  Lustre,  vitreous.  Color  and 
streak,  sky-blue  to  verdigris -green.  Is  soluble  in  nitric  acid.  Occurrence, 
Hungary  and  Cornwall,  England. 

LITHIDIONITE.  A  copper,  iron,  potassium  and  sodium  silicate  carry- 
ing circa  5.2%  coppe*.    Is  an  alteration  product  from  Mt.  Vesuvius. 

LXJNNITE.  A  name  proposed  for  dihydrite,  pseudomalachite  and  their 
Tarietal  forms. 

LUZONITE.  A  dimorphous  form  of  enargite,  found  in  the  Mancayan- 
Suyoc  district,  Lepanto,  Luzon,  Philippines. 

LTELLITE.     Langite. 

MALACHITE.  2CuO.  CO,.  HjO.  A  basic  copper  carbonate  carrying 
57.5%  copper.  Common  names,  green  copper  carbonate,  basic  cupric  carbon- 
ate. Crystallization,  monoclinic.  Commonly  massive,  but  frequency  in- 
cnistive  and  sometimes  granular  or  earthy,  and  disseminated  as  stains. 
Fracture,  subconchoidal  to  uneven.  Tenacity,  brittle.  Hardness,  3.5  to  4. 
Gravity,  3.9  to  4.03.  Lustre,  of  crystals,  adamantine,  frequently  with 
concretionary  bands  of  varying  shades  from  piatachio-green  to  bluish  green. 
Streak,  green.  Is  opaque  to  translucent.  Is  aolul)!.^  in  nitric  acid.  Occurs 
in  most  copper  districts,  in  the  upper  portions  of  the  oxidized  zones  of  ore 
bodies,  and  frequently  is  an  important  commercial  ore.  When  massive  and 
beautifully  marked  is  a  semi-precious  stone,  used  for  table  tops,  etc. 

MALINOWSKITE.  A  plumbifcrous  and  usually  argentiferous  variety 
of  tennantite. 

MARCYLITE.  An  imperfectly  detcrmine'd  alteration  product  from  cop- 
per sulphides,  consisting  of  hydrated  copper  oxides  and  sulphides.  Occurrence, 
Perfi  and  Arkansas,  U.  S.  A. 

IIARSHITE.  CuJ,.  A  copper  iodide  containing  33.4%  copper.  Crystal- 
lization, tetragonal.  Fracture,  subconchoidal.  Tenacity,  brittle.  Lustre, 
adamantine.  Color,  oil-brown.  Streak,  orange-yellow.  Is  translucent.  Oc- 
currence, Broken  Hill  mines,  New  South  Wales,  Australia. 

MELACONITE.     Tenorite. 

MELANOCHALCITE.  Cu2(Si,C)0,.Cu(0H),.  A  copper  silicate  con- 
taining 61.4%  copper.  Structure,  amorphous  or  cryptocrystalline,  habit  of 
crystals  being  undetermined.  Hardness,  4.  Gravity,  4.14.  Lustre,  vitreous. 
Color,  jet  black,  powder  is  cnfTer-brown.  Fine  particles  are  transhicent 
lUidcr  high  power  of  microscope,  light  passing  through  as  yellowish  brown. 
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Ib  docompoBcd  hy  dilute  liydnwbloric  acid,  pvon  a  3  7^    sntution  changing 
a  frugTTJpnt  into  a  white  silicious  niajss  retaining  the  ♦riiginiil  otitUnes,  only 
cupric  L'iilnride  being  prodiicLMl.     Keated  in  a  flnscd  tube  loses  water  and  car-    ^ 
Ixiii  di^»xide,  and  jMiwder  changes  in  color   from  eolTec-brown   to  brownij*h  ■ 
black.     Ileatwl  with  borax  gives  the  ^ky-blue  color  of  copp<*r.     With  salt  ™ 
of  pbot^phorona  gives  a  skeleton  of  silica  on  th**  blue  glass.  SiOj  and  CO,  re- 
place each  other  within  certain  limits.    From  this  fact,  and  tho  behavior  of 
the  mineraJ   under  dilute  hydrochloric  acid,  it  la  de<luced  by   Dr.  (lw>.  A» 
Koenig,    the   discoverer,    that    there    exibts    in    it   a   compound    orthoactd, 
H^lSitOOi,  with   the  hydrogen  replaced  by  copper.     Viewed   in   ihis  light 
nielanochalcite  represents  the  basic  copfjer  salt  of  the  orthoacid.     Occurs 
in  the  CaUiniet  &  Arizona  mine,  llisbee,  Arizona,  the  mineral  E*urrounding 
cuprite  aa  a  black  band,  and  being  overlaid,  in  turn,  by  chrysocolla  and 
malachite. 

MELANOTHALLITE.  Clieiiii«?al  formula  probably  CuCU,Cu0.2HA 
A  copper  oKychlorkie.    Is  nn  alteralion  product  of  Mt.  Vesuvius. 

MIARGYRITE.  A  silver  aul|ihoantiiuonite,  frequently  cupriferout  ti> 
the  extent  of  one  half  to  one  per  cent, 

MIXITE.  Chemical  formula  probably  20Cii(K  BiA*  &Aa,CV  2211.0,  A 
bydrattnl  basic  copper  arsenobignnithile,  carrying  35.2%  copper.  Oci?urB  in 
aficniar  crystals.  Hardness,  ?*  to  4.  Hravity,  3,79.  Color,  whitish  grp<»n  to 
emernhl  jrreen  or  bbnjsih  green.  Streak,  lighter  green.  Is  translucent,  and, 
in  fine  piiriiclcs,  transparent.    Occurrence,  Baden,  Germany,  and  I'tah. 

MOKAWKITE.  fCu,  Xi,  Co),  A^.  A  copper,  nickel  and  cobalt  arsenide, 
carrying  r>3  to  69 ?r  copper,  3  to  7  7c  nickel  and  0..S  to  2*:^.  cobalt,  usually 
somewhat  argentiferous.  Crystallization,  hexagonal,  by  syntbei^iH,  no  crys* 
tain  being  found  in  nature.  Cleavage,  indistinct.  Fracture,  uneven.  Tec- 
acity,  slight.  Hardness,  4.  Gravity,  8.o:i.  Color,  light  gray  on  freah  frac* 
tures^  tarnishing  to  purple  or  brassy  yellow.  Streak,  gray.  la  aoluble  in 
nitric  acid.    Occurrence,  Mohawk  mine,  Keweenaw  county,  Michigan. 

MOHAWK-WHITNEYITE.     Cu»As.    A  copper  arsenide,  carrying  83  to 
S7Tc   copper.     Is  a  mere  name  of  convenience  for  an   intimate  blending  of    h 
mohawkitc  and  whitneyite,  or  keweenawite  and  whitneyite^  indistinguish-  ^M 
able  to  the  eye   hut   determined   chemically.     Cleavage,   none.     Fracture, 
hackly.    Tenacity,  is  malleable,  to  only  a  slightly  less  extent  than  copper. 
Hardness,  about  5.    Gravity,  .?.6.     Color,  gray^  with  a  yellowish  tinge,  t^r 
Dishing  to  cofTee- brown.    Streak,  gray.    Is  solulde  in  nitric  acid,  with  a  &nmll 
residue  of  gray  powder.    Occurrence,  at  Mohawk  mine,  Keweenaw  county, 
Michigan. 

MOTTRAMITE.  Chemical  formula  undetermined.  A  hydrous  basic 
lead  and  cop|MT  vanailate  contain iiig  about  16.3%  copper,  la  very  closely 
related  to  psitiaeinite. 

MOUNTAIN  BLUE.     Common  name  for  azurite. 

MOUftTAIN  GREEN.  Common  name  for  malachite.  Name  aometimea 
is  applied  to  chrysocolla  also,  ^h 

MYSORIN.     An  i  in  pure  malachite  from  Mysore,  India.  ^M 

NAMAQUALITE.  Chemical  formula  probably  2CnO,Aljn,.4H,0.  A 
hydrated  cnpp<T  nn«l  ahnninum  *>xi<h_%  carrying  A3.H7o  eop|w^r.  Occurrence^ 
IJltle  Nam  aqua  land,  Cjipe  Colony. 
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NANTOKITE.  CujCl;^.  A  copper  chloride,  carrying  8 1.1%  copper.  Crys- 
^  tallization^  isometric;  also  occurs  massive  and  granular.  Cleavage,  cubic. 
Fracture,  conchoidal.  Hardness,  2  to  2.5.  Gravity,  3.9.  Lustre,  adamantine. 
Ck>lor,  grayish  white  to  colorless.  Is  translucent  to  transparent.  Is  soluble 
in  nitric  or  hydrochloric  acids,  and  in  ammonia.  Yields  chlorine  when  sharply 
struck..  Oxidizes  readily  on  exposure  to  atmosphere.  Occurrence,  Carmen 
Bajo  mine,  Chile,  and  Broken  Hill  mines.  New  South  Wales. 

OCTAHEDRAL  COPPER  ORE.     Common  name  for  cuprite. 

OLIVE  GREEN  COPPER  ORE.     Common  name  for  olivenite. 

OLIVENITE.  4CuO.A8jO8.H2O.  A  hydrous  basic  copper  arsenate, 
carrying  44.8%  copper.  Common  name,  olive  green  copper  ore.  Crystalliza- 
tion, orthorhombic,  with  prismatic  and  acicular  crystals ;  also  occurs  globular 
and  granular.  Fracture,  conchoidal  to  uneven.  Tenacity,  brittle.  Hardness, 
3.  Gravity,  4.1  to  4.4.  Lustre,  adamantine  to  vitreous.  Color,  olive-green 
to  blackish  green.  Is  opaque  to  subtransparent.  Is  soluble  in  nitric  acid. 
Occurrence,  Nijni  Tagilsk,  Perm,  Russia,  Cornwall  and  Devon,  England,  Chile, 
Utah,  etc. 

ORILEYITE.  (Cuj,  Fe)s  (As,  Sb),.  A  copper  and  iron  arsenoantimonite, 
carrying  12.13%  copper.  Is  related  to  stibiodomeykite.  Structure,  massive. 
Hardness,  5.5.  Gravity,  7.4.  Lustre,  metallic.  Color,  steel-gray,  with  pur- 
plish tinge  on  fresh  fracture.    Streak,  dark  gray.    Occurrence  Burmah. 

PARAMELACONITE.  CuO.  A  copper  oicide  carrying  79.3%  copper. 
Is  a  dimorphous  form  of  melaconite.  Cryatalfization,  te£ragonal.  Hardness, 
5.  Gravity,  5.83.  Lustre,  brilliant.  Color,  purplish  black  on  faces,  pitch- 
black  on  fractures.    Occurrence,  with  footeite,  at  Bisbee,  Arizona. 

PARTZITE.  Cliemical  formula  undetermined.  A  hydrous  copper  an- 
timonite,  carrying  circa  28.7%  copper.  Fracture,  conchoidal.  Hardness  3 
to  4.  (Jravity.  3.8.  Color,  yellowish  green  to  blackish*  green.  Occurrence, 
Mono  county,  California. 

PEACOCK  ORE.  Common  name  for  bornite.  Sometimes  is  applied  also 
to  chalcopyrite  when  showing  an  iridescent  tarnish. 

PEARCEITE.  Chemical  formula  probably  9(Ag,Cu).S.As,S3.  A  silver 
and  copper  sulphoantimonite.  Crystallization,  rhombohedral ;  also  occurs 
massive.  Cleavage,  none.  Fracture,  conchoidal.  Tenacity,  brittle.  Hard- 
ness, 3.  (iravity,  6.125.  Lustre,  metallic.  Color  and  streak,  black.  Occur- 
rence, Aspen,  Colorado. 

PELOCONITE.     A  varietal  form  of  lampadite. 

PENTLANDITE.  An  iron  and  nickel  sulphide  carrying  up  to  1.75% 
copper. 

PERCYLITE.  Chemical  formula  probably  PbCuO.  CI,.  11,0.  A  hydrous 
lead  and  copper  oxychloride  carrying  circa  17%  copper.  Crystallization, 
isometric.  Hardness,  2.5.  Color  and  streak,  sky-blue.  Occurrence,  Chile, 
Bolivia,  South  Africa  and  Mexico. 

PHILLIPITE.  CuS0,.Fej(S0j3H-HlL0.  A  hydrous  copper  and  iron 
sulphate,  carrying  11.5%  copper.  Structure,  granular  and  fibrous.  Lustre, 
vitreous.  Color,  azure-blue.  Diaphaneity,  translucent.  Taste,  astringent. 
Is  soluble  in  water.    Occurrence,  Los  Condes,  Santiago  de  Chile. 
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PHOSPHOROCHALCITE,  tlCiM ),  VJh,  inU).  A  hydrous  l»i.^ie  cojipur 
phoftplmte,  cloHc-lj  reialnd  to  dihydniv  nnd  [meudonmlachite, 

PHOSPHOCHROMITE.     Vttiic|uelinite, 

PILARITE.     All  ii luminous  variety  of  ehryaoeolla,  from  Oiile. 

PISANITE.  {Fe,ai)80,  +  7ILO.  A  hydrous  iion  and  cojijM'r  !*ulphate» 
carrying  xarhible  percentages  of  copper*  Practically  is  a  cupriferous  mel- 
anteritL*,  or  cojjptTus.  Crystallization,  monoeliniL',  Lustre,  vitreous.  Color, 
Uright  blue.    i>c4*urreiRM%  Italy  and  Turkey . 

PLANERITE.  A  hydrous  akiTiiiniyii,  copper  and  iron  phospliate,  carry- 
ing circa  2.s^;;   copper.    Recurrence,  (Jutiiirthevak,  Perui,  Russia. 

PLUMBOCUPRITE.     CupropIumWte. 

PLUSH  COPPER  ORE,     Comtnon  naTiie  for  cujirite. 

POLYBASITE.  IK  Ag,f'u)S.Sli,S,.  A  ailvrr  and  copper  siilphoantimon- 
ite  carry iog  3  to  10%  copper  and  62  to  72%  silver.  Crystal liisAt ion, 
orthorhoiahic.  Fracture,  uneven.  flardneR»,  2  to  3.  Gravity »  G  t«>  5.2, 
Lustre^  metaMic.  Color,  iron  black,  in  thin  splinterf*  cherry-red.  Streak, 
black.     Is  nearly  opatjUe*     Uccurreiiee.  (itiiina junto,   Mexico,  Colorado,   etc. 

PRASINE.  A  varietal  form  of  dihydrite,  containinj^  aluniina,  silica 
and  arsenic  in  small  anionnts,  apparently  merely  as  impurities. 

PSEUDOBOLEITE.     Cumengite. 

PSEUDOLIBETHEKITE,     Libeihenite, 

PSEUDOMALACHITE.  tiruO.PA.oHjO.  A  hydrous  basic  copper 
phosphate  containing  53.5%  copper.  In  closely  related  to  dihydrite*  but 
has  one  «»xtra  unit  each  of  cuprtc  oxide  and  water.  Striicture,  maj*sive, 
reniform  ami  liotryoidal.  Hardness,  4.5  to  5,  Gravity*  3.4  to  4.4,  Lustre, 
vitri*%iri.     Cttior,  eniefakbgreen  to  blackish  green.     Streak,  paler  green. 

PSITTACINITE.  CTiemical  fornnihi  probably  4(PK  Cii).  VA-  21LO. 
A  hydrous  bnsic  lead  and  t*opper  vanadate^  containing  eirca  15.4%  c«*i»(M*r- 
!Stmcturt%  pulverulent.  C<ibr,  olive-green.  Occurrence,  Argentina  and 
Montana. 

PURPLE  COPPER  ORE.     Common  name  for  bornite. 

PYRITES  OF  COPPER.     Common  name  for  chalcopyrite. 

RABDIONITE.  rheuiieal  formula  uncertain.  A  bydruted  iron,  man- 
ganese and  copper  oxide,  containing  11.2%  copper.  U  very  soft,  (ifavity, 
2.8.  Lustre,  dull.  Color,  black.  Streak,  dark  brown.  Occurrc:nce.  Nijni 
Tagilsk,  Perm,  Russia. 

RAHTITE.     An  impure  cupriferous  sphalerite. 

RAMIRITE.     Cuprodescloi^ite. 

RED  COPPER  ORE.     Common  name  for  cuprite. 

RED  GLASSY  COPPER  ORE.     Common  name  for  cuprite. 

REDRUTHITE.     Chalcocite. 

REGNOLITE.  5Cu8.  FeS.  ZnS.  A.h,S*.  A  copper,  iron  and  ^inc  .^uFpKo- 
arsenite  containing  32 «%  copper.  I»  closely  related  to  aandbergerite. 
Cry9talli/.atitm.  tetragonal.     tVcurrence,  Cajamarca,  Perfi. 

RESANITE.  Chemical  formula  uncertain.  .\  hydrous  copper  and  iron 
eilicate,  containing  circa   1».5%  copper.     Structure,  massive.     Color,  olive- 
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green.     Is  soluble  in  hydrochloric  acid.     Occurence,  Luquillo,  Porto  Rico, 
associated  with  chrysocolla  and  malachite. 

REZBANYITE.  A  lead  sulphobismuthite,  usually  cupriferous  to  the 
extent  of  1.75  to  3.75%. 

RICHMONDITE.  A  cupriferous  variety  of  beegerite,  which  is,  nor- 
mally^ a  lead  sulphobismuthite. 

SICKARDITE.  Cu,Te.2CuTe.  A  copper  telluride  containing  40.5% 
copper.  Structure,  massive.  Fracture,  irregular.  Hardness,  3.5.  Gravity, 
7.54.  Color,  brilliant  purple,  rivaling  bomite  tarnish,  even  on  a  fresh  frac- 
ture, and  showing  deep  color  when  pulverized.  Is  fusible  on  charcoal  and 
soluble  in  nitric  acid.    Occurrence,  Good  Hope  mine,  Vulcan,  Colorado. 

RIONI^E.    A  bismuthiferous  variety  of  tennantite. 

RIVOTITE.  Chemical  formula  uncertain.  A  copper  and  antimony 
carbonate  carrying  circa  31.6%  copper.  Structure,  amorphous,  compact. 
Fracture,  uneven.  Tenacity,  fragile.  Hardness,  3.5  to  4.  Gravity,  3.55  to 
3.62.  Color,  yellowish  green  to  grayish  green.  Streak,  grayish  green.  Oc- 
currence, Lerida,  Spain. 

RUBY  COPPER.     Common  name  for  cuprite. 

SAFFLORITE.  A  cobalt  diarsenide,  usually  cupriferous  to  the  extent 
of  0.25  to  4.25%. 

SALVADORITE.  FeS04.7H,0.2(CuSOJ.7H30.  A  hydrous  copper  and 
iron  sulphate  carrying  circa  14.5%  copper.  Is  near  pisanite.  Crystalliza- 
tion, monoclinic.  Lustre,  vitreous.  Color,  bluish  green.  Occurrence,  Calama, 
Antofagasta,  Chile. 

SANDBERGERITE.  A  ferruginous,  plumbiferous  and  zinciferous  vi^ri- 
ety  of  tennantite,  from  Perti. 

SCHULZENITE.  Chemical  formula  probably  CuO.  2CoO.  CoA+4lIjO. 
A  hydrous  copper  and  gobalt  oxide.  Structure,  amorphous.  Fracture, 
conchoidal.  Hardness,  3.5.  Gravity,  3.39.  Color  and  streak,  black.  Occur- 
rence, Chile. 

SCHWATZITE.  A  mercurial  tetrahedrite,  in  which  mercury  replaces 
copper  variably,  usually  to  the  extent  of  about  15%  of  the  total.  Gravity, 
5.10.    Lustre,  dull.    Color,  dark  gray  to  iron-black. 

SERPIERITE.  3(Cu,Zn,Ca)SOH-3HaO.  A  hydrous  basic  copper,  zinc 
and  calcium  sulphate,  containing  28.8%  copper.  Crystallization,  ortho- 
rhombic.    Color,  bluish  green.    Is  transparent.    Occurrence,  Laurium,  Greece. 

SIEGENITE.  A  nickel  if  erous  variety  of  linnseite,  frequently  carry- 
ing small  percentages  of  copper. 

SMALTITE.  Empirically  cobalt  disulphide,  but  frequently  carrying 
copper  in  quantities  from  a  mere  trace  to  3.25%. 

SOMERVILLITE.  CuSi03.4H20.  A  hydrous  copper  silicate,  cor- 
responding in  formula  with  chrysocolla  and  asperolite,  except  as  to  excess  of 
water.    From  Sonierville,  vSomerset  county,  New  Jersey. 

SPANGOLITE.  Chemical  formula  probably  {AlCl)S0,.6Cu{ Oil), +311,0. 
A  basic  copper  and  aluminum  chlorosulphate,  carrying  circa  47.7%  copper. 
Crvstallization,  rhombohedral.     Fracture,   conchoidal.     Hardness,   2   to    3. 
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Gravity,  :J.U,  Lustre,  vitreous.  Color,  dark  green.  Occurrence,  CochiM 
oountj,  Arizona. 

SPANIOLITE.     An  imperfeetly  established  viiriety  of  aebwatzitc. 

STANNITE.  Chemical  formula  probably  Cu^.  FeS,  SnS,.  A  copper. 
iron  and  tin  sulphide,  containing  29.5%  copper,  13.1%  iron  and  27,5%  tin- 
btruclure,  ma»sive»  granular  and  disseminated.  Cleavage^  cubic,  indistinct. 
Fracture,  uneven.  Tenacity,  brittle.  Hardness.  4,  Gravity,  4.3  to  4,5, 
Lustre,  metallic.  Color,  steel-gray  when  pure,  ranging  to  iron-black  when 
impure,  latter  with  bluiah  to  yellowish  tarnish.  Streak,  blackish.  Occur- 
rence^ County  Wk'kleiw,  Ireland^  and  Cornwall,  England, 

STELZUERITE.  Chemical  formula  uncertain,  A  basic  copper  sul- 
phate, cluBuly  related  to  brochantite.  Crystallization,  orthorhorabie.  Hard- 
ness, 3.5  to  4,  Gravity,  circa  3.9.  Lustre,  vitreous.  Color,  dark  emerald- 
green  to  blackish  green,  Streak,  lighter  green.  Is  translucent  to  trans- 
parent. Occurrence,  Chile,  associated  with  brochantite  and  ataeaMite«  and 
frequently  mistaken  for  both, 

STETEFELDTITE,  A  hydrouB  copper  antimonite,  carrying  circ^ 
12,8%  coppf^r.  Structure^  massive.  HardncHS,  3..>  to  4,5.  Gravity,  4,12 
to  4.24.    Color,  brown  to  blackish.    Streak,  shining.    Occurrence,  Nevada, 

STIBIODOMEYKITE.  Cu5(As,Sb).  A  copper  arsenoantimonite  con- 
taining circa  iKt'"f  c«Tpppr»  Apimrently  is  an  antimonial  domeykite.  Crys- 
iallization,  hexagonal  in  synthetic  crystttls,  none  being  found  in  nature. 
CleavHge,  none.  Fracture,  uneven.  Tenacity,  very  slight.  Hardness,  I, 
liravity,  8.1.  Lustre^  metallic.  Color,  giay,  with  yellowish  tinge,  like 
tlomeykite.  Streak,  gray.  Is  soluble  in  nitric  acid,  with  small  residue  of 
gray  powder.     Occurrence,  Mohawk  mine,  Keweenaw  county,  Michigan. 

STYLOTYPITE,  3(ai>AgsFe)S.Sb^Sj.  A  copper,  silver  and  iron  snl- 
phubisrnulliite  currying  28,3%  copper  and  8.1%  silver.  Apparently  is  an 
MrgcntiferouH  and  ferruginoiia  bournonite.  Crystallization,  orthorhombic. 
Fracture,  imperfectly  conehoidal.  Tiniacity,  brittk*.  Hardness,  3.  Gravity^ 
4.8,  Lustre,  metallic.  Color,  iron-black.  Streak,  black.  Occurrence^ 
Copiap6,  Chile. 

SXROMEYERITE.  lAgXHi)^.  A  silver  and  copper  sulphide,  corry- 
i|ig  3LrX  copper  and  ,^3.1%  silver.  Crystallization,  orthorhombic.  Frae- 
turr,  subchonchoidal.  Hardness,  2.5  to  3.  Gravity,  6,13  to  6,3.  Lustre, 
metallic.  Color  and  streak,  dark  steel-gray.  Occurrence,  Chile,  Perd,  Si- 
beria, Colorado,  etc, 

STUBELITE.  Chemical  formula  undetermined,  A  hydrous  manganese, 
copper,  iron  and  aluminum  silicate,  carrying  circa  12%  copprr.  Structure, 
massive,  reniform  and  botryoidal.  Fracture,  cooclioidHl,  Tenacity^  brittle. 
Hardness,  4  to  5.  (Jravity,  2,22  to  2.26.  Lustre,  vitreous,  brilliant.  Color, 
velvet -black  to  pitch-black.    Streak,  dark  brown. 

STUDERITE,  A  varietal  form  of  tennantite  containing,  as  partial 
replacement  of  normal  copper  content,  silver,  lead*  zinc  and  iron. 

SUB-OXIDE  OF  COPPER,  Cuprite  in  mineralogy;  cuprous  oxide  in 
chemistry. 

SYCHNODYMITE,  (Co,Cu,Ni)*,Sv  A  colmlt,  copper  and  nickel  aul- 
phide,  etmtainirc  nrvik  lL5*^t   copper.    CrystalltKation,  isometric,     tlrnvity. 


I 


1 


CHEMISTRY  AND  MINERALOGY.  55 

4.75.    Lustre,  metallic.     Color,  steel-gray.     Is  soluble  in  nitric  acid.     Oc- 
currence, Eiserfeld,  Siegen,  Germany. 

TAGILITE.  4CuO.PA-3H20.  A  hydrous  basic  copper  phosphate  con- 
taining 49.4%  copper.  Crystallization,  monoclinic;  also  occurs  in  spheroidal 
concretions  with -structure  fibrous  to  earthy.  Fracture,  uneyen.  Tenacity, 
brittle.  Hardness,  3  to  4.  Gravity,  4.08.  Lustre,  vitreous.  Color,  vercU- 
gris-green  to  emerald-green.  Diaphaneity,  substranslucent.  Is  soluble  in 
nitric  acid.     Occurrence,  Coquimbo,  Chile  and  Nijni  Tagilsk,  Perm,  Russia, 

TALLIN6ITE.  Chemical  formula  probably  Cu,(0H).Cl,-h4H,0.  A 
hydrated  copper  oxychloride  containing  circa  64%  copper.  Structure,  sub- 
crystalline.  Hardness,  3.  Gravity,  circa  3.5.  Color,  greenish  blue.  Streak, 
white.    Is  subtranslucent.    Occurrence,  Botallack,  mine,  Cornwall,  England. 

TARGIONITE.  Apparently  merely  an  impure  galena  carrying  circa 
one  per  cent  each  of  copper,  silver  and  zinc,  from  Tuscany,  Italy. 

TENNANTITE.  4Cu,S.As,S,.  A  copper  sulphoarsenite  containing 
57.5%  copper  when  pure,  but  shading  into  a  great  number  of  varietal  forms. 
Common  name,  gray  copper  ore,  in  common  with  tetrahedrite,  to  which 
tennantite  is  closely  related  and  joined  by  a  chain  of  rather  obscure  min- 
erals shading  gradually  from  tennantite  into  tetrahedrite.  The  many 
varietal  forms  of  this  mineral  are  brought  about  by  partial  replacement 
of  copper  by  silver,  lead,  zino>  iron,  mercury,  cobalt^  nickel,  tin  and  plati- 
num, with  a  marked  tendency  toward  mutual  substitution  of  the  antimony 
of  tetrahedrite  for  the  arsenic  of  tennantite,  and  vice  versa,  rendering  the 
tetrahedrite-tennantite  group  unusually  prolific.  Crystallization,  isometric; 
also  occurs  massive  and  granular,  compact.  Cleavage^  none.  Fracture, 
Bubconchoidal.  Tenacity,  brittle.  Hardness,  3.5  to  4.5.  Gravity,  4.4  to  5.1. 
Lustre,  metallic.  •  Color  and  streak,'  flint-gray  to  iron-black.  Diaphaneity, 
opaque  to  subtranslucent  in  small  splinters.  Is  soluble  in  nitric  acid  and 
fusible  on  charcoal.  Occurrence,  at  numerous  points,  being  found  in 
greater  or  less  profusion  in  most  copper  districts.  Is  not  regarded  usually 
as  a  commercial  ore,  except  where  argentiferous,  which  is  quite  commonly 
the  case. 

TENORITE.  CuO.  A  copper  oxide,  containing  79.8%  copper.  Com- 
mon names,  black  copper,  black  oxide  of  copper.  Chemical  names,  copper 
monoxide,  copper  peroxide,  cupric  oxide.  Crystallization,  monoclinic;  also 
occurs  massive,  pulverulent  and  earthy.  Fracture,  conchoidal  to  uneven. 
Hardness,  3  to  4.  Gravity,  5.8  to  6.25.  Lustre,  metallic.  Color,  dull  grayish- 
black  when  massive,  steel-gray  in  flakes.  Is  soluble  in  nitric  and  hydro- 
chloric acids.  Is  found  in  most  copper  districts,  and  is  a  valuable  ore  of 
copper  when  occurring  in  quantities,  but  much  of  what  has  been  considered 
tenorite  in  the  past  really  was  chalcocite,  for  which  it  is  easily  mistaken 
when  disseminated. 

TETRAHEDRITE.  4CujS.  SbjSj.  A  copper  sulphoantimonite  contain- 
ing 52.1%  copper.  Shades  into  tennantite,  which  see,  for  reference  to 
protean  forms  of  these  two  closely  related  and  frequently  indistinguishable 
minerals.  Common  name,  gray  copper  ore.  Crystallization,  isometric; 
also  occurs  massive  and  granular,  coarse  to  fine,  compact.  Cleavage,  none. 
Fracture,  subconchoidal  to  uneven.  Tenacity,  brittle.  Hardness,  3.5  to 
4.6.     Gravity,  4.4  to  5.1.     Lustre,  metallic,  brilliant.     Color,  flint-gray  to 
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iron-black.    Streak,  grayish-brown  to  cherry-red.    Opaque  in  quantity,  1 
occasionally  subtranslucent  in  very  thin  splinters,  giving  cherry-red  < 
mitted  light.    Is  soluble  in  nitric  acid  and  fusible  on  charcoal, 
in  most  copper  districts,  but  commonly  is  not  regarded  as  a  con 
ore,  except  "when  argentiferous,  which  frequently  is  the  case. 

THROMBOLITE.  An  imperfectly  determined  hydrous  copper  aitf^ 
monate,  carrying  circa  31.5%  copper.  Structure,  amorphous.  Color,  tiMf 
aid-green.    Occurrence,  Rezb&nya,  Hungary. 

TIEMANNITE.  An  imperfectly  determined  silver,  mercury  and  eof- 
per  selenide,  carrying  circa  8.8%  copper.  Occurrence,  with  eucairite  aiii 
umangite,  in  the  Sierra  de  Umango,  Rioja,  Argentina. 

TORBERNITE.  CuO.  21'0,.  PA-  H,0.  A  hydrous  uranium  and  ooi^ 
phosphate,  carrying  6.9%  copper.  Common  name,  uranium  mica.  Crystal- 
lization, tetragonal.  Cleavage,  micaceous,  with  brittle  laminae.  Hardnen, 
2  to  2.5.  (Gravity,  3.4  to  3.6.  Lustre,  pearly  on  cleavage  planes  and  sub- 
adamantine  on  other  faces.  Color,  emerald-green  to  grass-green.  Streak, 
apple-green.  Diaphaneity,  tran.slucent  to  transparent.  Is  soluble  in  nitiie 
acid.     Occurrence,  Cornwall,  Saxony,  etc. 

TKICHALCITE.  3CuO.  AsA+SlTA  A  hydrous  copper  arsenate  eoK* 
taining  34%  copper.  Structure,  in  radiated  groups,  columnar,  also  dendritie. 
Hardness,  2.5.  Lustre,  silky.  (>)lor,  verdigris-green.  Is  soluble  in  hydro- 
chloric acid.    Occurrence,  Russia. 

TRIPPKEITE.  (nCuO.As30.)  A  copper  arsenite.  CrystallizmtioBt 
tetragonal.  Color,  bluish-green.  Is  soluble  in  acids.  Occurrence,  Copiapfl^ 
Chile,  in  druses. 

TRITOCHORITE.    Cuprodescloizite. 

TXJRQXJOISEt  A  gemstone,  essentially  a  hydrous  aluminum  phosphatep 
colored  by  2  to  6%  of  copper,  which  probably  is  included  as  a  hydroiu  basie 
copper  phosphate.  .  * 

TYROLITE.  CuO.As205.9H,0.  A  hydrous  basic  copper  arsenate  carry- 
ing 40.1%  copper.'  Crystallization,  orthorhombic.  Cleavage,  micaoeoui. 
Tenacity,  highly  sectile  and  flexible  in  thin  laminae.  Hardness,  1  to  1.5. 
Gravity,  3.02  to  3.1.  Lustre,  pearly  to  vitreous.  Color,  verdigris-green  to 
apple-green.  Diaphaneity,  subtranslucent  to  translucent.  Occurrence,  Li- 
bethen,  Hungary,  Utah,  etc. 

UMANGITE.  CujSe,.  A  copper  selenide  containing  54.6%  copper. 
Structure,  massive.  Cleavage,  none.  Fracture,  subchonchoidal  to  uneveiL. 
Hardness,  3.  Gravity,  5.62.  Lustre,  metallic.  Color,  dark  cherry-red,  with 
violet  tinge  on  fresh  fracture,  soon  tarnishing  to  violet-blue.  Streak  bladu 
Occurrence,  with  tiemannite  and  eucairite,  in  the  Sierra  de  Umango,  BLioja, 
Argentina. 

URANIUM  MICA.    Common  name  for  torbemite. 

URANOCHALCITE.  Chemical  formula  undetermined.  A  hydrous 
basic  uranium  and  copper  sulphate  carrying  circa  5%  copper.  Occurs  in 
acicular  crystals.  Hardness,  2  to  2.5.  Color,  grass-green.  Occurrence, 
Joachimsthal,  Bohemia. 

VALLERIITE.    A  sulphate  of  copper,  iron,  aluminum  and  magnesium. 


CHEMISTRY  AND  MINERALOGY.  57 

Apparently  is  a  mixture  of  covellite,  pyrrhotite  and  several  aluminous  and 
magnesian  minerals.    Occurrence,  Nya  Kopparberg,  Sweden. 

VARIEGATED  COPPER  ORE.    Common  name  for  bornite. 

VAUQUELINITE.  Chemical  formula  probably  2(Pb,Cu)Cr04.(Pb,Cu). 
P2O,.  A  lead  and  copper  phosphochromate  carrying  3.9  to  10%  copper. 
Crystallization,  monoclinic;  also  occurs  amorphous.  Fracture,  uneven.  Ten- 
acity, brittle.  Hardness,  2^  to  3.  Gravity,  5.8  to  6.1.  Lustre,  adamantine 
to  resinous.  Color,  apple-green  to  liver-brown.  Streak,  greenish  to  brown- 
ish. Diaphaneity,  opaque  to  faintly  translucent.  Occurrence,  Berexov, 
Russia. 

VELVET  COPPER  ORE.    Common  name  for  cyanotrichite. 

VENERITE.  A  hydrous  copper,  aluminum,  iron  and  magnesium 
silicate  containing  circa  14%  copper.  Occurrence,  Springfield,  Berkshire 
county,  Pennsylvania. 

VERDIGRIS.  Copper  carbonate.  Is  formed  from  metallic  copper  by 
the  action  of  carbon  dioxide  and  moisture  in  the  atmosphere.  The  verdigria 
of  the  pharmacist  is  a  copper  acetate  and  care  should  be  taken  not  to 
confuse  these  widely  varying  compounds  bearing  the  same  name. 

VESZBYLITE.  Chemical  formula  probably  7  (Cu,Zn)0.(P,As)aO,.9H,0. 
A  hydrous  copper  arsenophosphate  carrying  circa  30%  copper.  Crystalliza- 
tion, monoclinic.  Hardness,  3.5  to  4.  Gravity,  3.53.  Color  and  streak, 
greenish  blue.     Occurrence,  Moravitza,  Hungary. 

VOGLITE.  Chemical  formula  uncertain.  A  hydrous  uranium,  calcium 
and  copper  carbonate  carrying  circa  6.9%  copper.  Occurs  in  aggregations  of 
crystalline  scales.  Lustre,  pearly.  Color,  emerald-green  to  bright  grass- 
green. 

VOLBORTHITE.  Chemical  formuU  probably  (Cu,Ca,Ba)a  (0H).V04-h 
.0HaO.  A  hydrous  basic  copper,  calcium  and  barium  vanadate  carrying 
circa  30.9%  copper.  Hardness,  3  to  3.5.  Gravity,  3.55.  Lustre,  pearly  to 
vitreous.  Color,  olive-green  to  citron-yellow.  Streak,  greenish  yellow.  Is 
translucent  in  thin  splinters.    Occurrence,  Perm,  Russia. 

WARRINGTONITE.    A  varietal  form  of  brochantite. 

WHITNEYITE.  Cu»As.  A  copper  arsenide  containing  88.4%  copper. 
Structure,  massive,  crystalline,  very  finely  granular.  Tenacity,  malleable. 
Hardness,  3.5.  Gravity,  8.4  to  8.6.  Lustre,  dull  and  submetallic  on  fresh 
fracture,  strongly  metallic  when  scratched,  soon  tarnishing.  Color,  pale 
reddish  to  grayish  white,  pale  reddish  white  on  a  rubbed  surface,  tarnish- 
ing to  yellowish  bronze,  brown  and  brownish  black,  sometimes  with 
iridescence.  Is  soluble  in  nitric  acid.  Occurrence,  Houghton,  Michigan, 
Sonora,  Mexico,  and  Chile. 

WINKLERITE.  Chemical  formula  uncertain.  A  hydrous  cobalt, 
nickel  and  copper  arsenate  carrying  circa  11  to  12%  copper.  Structure, 
amorphous,  massive.  Fracture,  conchoidal.  Hardness,  3.  Gravity,  3.43. 
Lustre,  dull.  '  Color,  bluish  black  to  violet  black.  Streak,  dark  brown.  Oc- 
currence, Almerla,  Spain. 

WITTICHENITE.  SCujS.BijS,.  A  copper  suphobismuthite  carrying 
38.4%  copper.  Crystallization,  orthorhombic.  Fracture,  conchoidal.  Hard- 
ness, 3.5.    Gravity,  4.3  to  5.    Color,  steel-gray  to  tin-white,  tarnishing  to 
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pale  lead-gray.  Streak,  black.  Is  soluble  in  nitric  or  hydrochloric  acids. 
Decomposes  easily  on  charcoal.    Occurrence,  Wittichen,  Baden,  Germany. 

WOLCHITE.    A  varietal  form  of  bournonite. 

WOLFSBERGITE.    Chalcostibite. 

WOOD  COPPER.    Common  name  for  olivenite. 

WOODWARDITE.  Chemical  formula  uncertain.  An  aluminum  and 
copper  sulphate  containing  circa  38.4%  copper.  Is  closely  related  to  langite. 

YELLOW  COPPER  ORE.     Common  name  for  chalcopyrite. 

YPOLEIME.  Chemical  formula  perhaps  SCuO.aPA-SHjO.  A  doubtful 
hydrous  basic  copper  phosphate  of  the  dihydrite-pseudomalachite  group. 

ZEUNERITE.  Cu0.2UO,.A830b-8II20.  A  hydrous  uranium  and  cop- 
per arsenate  containing  6.1%  copper.  Crystallization,  tetragonal.  Fracture, 
uneven.  Tenacity,  brittle.  Hardness,  2  to  2.5.  Color,  grass-green  to  emer- 
ald-green.   Occurrence,  Saxony  and  Cornwall,  England. 

ZINKAZURITE.  Apparently  merely  a  hydrous  mixture  of  copper  car- 
bonate and  zinc  sulphate,  from  the  Sierra  Almagrera,  Spain. 

ZINKENITE.     A  lead  sulphoantimonitc,  usually  slightly  .cupriferous. 

ZIPPEITE.  Chemical  formula  undetermined.  A  hydrous  basic  uran- 
ium, copper  and  calicuni  suli)hate.  Occurs  in  aeicular  crystals  and  crusts. 
Hardness,  li.  Color,  lemon-yellow  to  orange-yellow.  Occurrence,  Joachims- 
thal,  Bohemia. 

ZORGITE.  Chemical  formula  uncertain.  A  lead  and  copper  sclenidc, 
carrying  4  to  15..5%  copper  and  41  to  64%  lead,  with  traces  of  silver,  mer- 
cury and  iron.  Structure,  massive  and  granular.  Tenacity,  brittle.  Hard- 
ness, 2.5.  (Jravity,  7  to  7.5.  Lustre,  metallic.  Color,  lead-gray.  Streak, 
darker  lead-gray.    Occurrence,  Cacheuta,  Mendoza,  Argentina. 
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CHAPTER    IV. 
The  Mining  of  Copper. 

Large  volumes  have  been  written  and  printed  regarding  the  general 
subject  of  ore  extraction,  and  many  smaller  books  have  been  issued  on 
single  branches  of  mining  practice,  such  as  timbering,  pumping,  uaa  of  ex- 
plosives, etc.  Under  these  circumstances  it  is  obvious  that  merely  an 
'outline  can  be  given,  in  a  single  short  chapter  on  the  subject  of  the  actual 
extraction  of  copper  and  copper  ore.  In  its  main  features  copper  mining  is 
much  the  same  as  other  branches  of  metalliferous  mining,  but  there  are 
some  special  features  of  interest. 

Title  to  mining  lands  is  secured  and  held  in  difterent  ways  in  diiTerent 
countries.  In  B^gland  and  her  colonies,  mining  property  usually  is  held 
either  as  freehold,  when  owned  in  fee,  or  as  leasehold,  when  operated  by 
other  than  the  owner  of  the  land.  In  most  of  the  colonies,  especially  in  the 
Australian  states  and  in  British  Columbia,  public  lands  are  available  for 
location,  on  terms  favorable  to  mining  operations.  In  the  United  States 
practically  all  of  the  land  east  of  the  Mississippi  River  is  held  by  private 
owners,  to  whom  pertain  tlie  mineral  rights,  as  well  as  the  ownership  of 
the  surface  of  the  land.  In  the  states  and  territories  from  the  Rocky 
Mountains  westward  to  the  Pacific  coast  there  are  immense  areas  of 
mountainous  mineral  lapds,  owned  by  t4ie  government,  and  available  Tor 
the  location  of  mining  claims.  The  full  mining  claim  allowed  by  tho 
United  States  laws  is  a  parallelogram  of  600  by  1,500  feet,  with  its  longest 
dimension  practically  coincident  with  the  axis  of  strike  of  some  mineral 
body.  Claims  may  be  fractional,  where  the  full  size  permitted  cannot  bo 
secured  because  of  surrounding  claims  previously  located.  The  locator 
of  a  claim  must  make  affidavit  that  he  has  found  mineral  in  place,  but  this 
requirement  is  more  honored  in  the  breach  than  in  the  observance.  There 
is  no  limit  to  the  number  of  claims  that  may  be  located  by  a  single  person, 
firm  or  corporation.  Neither  is  there  anything  to  prevent  other  locators 
staking  out  claims  impinging  upon  or  covering  claims  previously  located. 
In  many  mineral  districts  there  is  much  litigation,  owing  to  infringing 
claims.  United  States  mineral  claims  are  of  two  varieties,  one  known 
as  a  quartz  or  lode  claim,  previously  referred  to,  and  a  second  variety, 
of  greater  area,  known  as  a  placer  claim,  locate  for  placer  gold. 
The  locator  of  a  mineral  claim  on  United  States  government  land 
is  required,  to  do  annual  work,  usually  called  assessment  work, 
to  the  value  of  $100  on  each  claim,  until  the  end  of  five  years,  when, 
upon  satisfactory  proof  to  the  land  office  that  $500  worth  of  work  has  been 
done,  a  government  patent  will  issue  for  such  lands.  In  the  case  of  a  group 
of  contiguous  claims,  assessment  work  may  be  done,  by  shaft  or  tunnel,  on 
a  single  claim  of  the  group,  instead  of  being  divided  among  the  individual 
claims.  In  actual  practice  a  10-foot  tunnel  or  a  10-foot  pit  is  considered 
equivalent  to  $100  worth  of  work,  though  ranging  in  cost  from  $35  to  $r)0, 
as  a  rule.     In  Mexico  and  several  others  among  the  Latin- American  coun- 
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invM,  surface  titlr  (io*-*  not  furry  l\u*  own<?rship  i>f  mini^rftl  values,  which 
|K»rtuin  l<»  tln"  stale.  No  p<*rnmfi»^rit  litU'H  la  miJit^ral  pio|ii'rli**>*  are  giveu 
in  Mexk'u,  but  thej^i-  ure  held  sul>ject  tu  the  payment  of  regular  taxea  of  U> 
pesos  per  pertenencia  of  one  hectare  ai'ea,  itiid  upuii  nun-payineTit  of  taxc*t9 
titie  to  the   landft   in  forfeited   autoiiuitieally. 

The  law  of  tht*  apex  in  the  I'uited  States  its  that  the  owner  of  a  vein 
that  nuttrops  at  surface  may  foJlow  such  vein  to  any  deptii,  at  any  dip, 
regjardle^iH  of  sitle  liouudary  lines  at  surface.  This  Jaw  is  the  luiiuse  of  endless 
confusion,  and  in  aonie  of  the  best  mining  cainps^  notably  at  IJisbee  and 
Lcadville,"  siiledine  affreenienLs  are  mad*'  between  the  owners  of  different 
claims,  by  which  they  agree  mutually  that  the  law  of  the  apex  shall  be 
waived.  The  law  of  the  apex  holds  only  in  the  mining  states  west  of  the 
Miii^f^isnlppi  river,  and  h  unknown  in  the  Lake  Superior  district  and  other 
eastern    mining  (lelds. 

Ore  may  cmterop  at  the  surface,  or  may  be  overlaid  by  alluvium  con- 
sisting of  sanrl^  gravel  and  t^oultlerg  to  depths  ranging  from  p  few  feet  to 
hundreds  of  fe»*i.  i»re  l>odip»  also  may  he  overlan!  l>y  eniptions  of  rhyolite 
or  similar  ftmvs  laid  df»vvn  after  the  deponition  of  mineral  values.  Every 
property  must  be  a  prospect  before  it  can  W  a  mine,  and  prospects  divide 
naturally  into  two  classes,  one  showing  outcrops  and  the  other  having  it?* 
ore  bodies  covered  by  ilirt  or  rock.  Ure  bodies  not  outcropping  at  sur- 
face may  be  proven  by  the  use  of  the  churn  drill  or  diamond  drill  The 
diamond  drill  has  a  hifUow*  cylindrical  bit,  set  on  its  inner  and  outer 
edges  with  black  diamonds.  This  bit  is  rotated  by  ineana  of  pipes  c<;»n- 
neetijig  with  the  machine  above,  an<i  lajres  a  hole  of  hundreds,  or  if  neces- 
i^ary,  of  thouBands  of  feet^  in  depth,  cutting  a  core  that  gives*  a  complete 
record  of  the  formation  pt^netrated.  In  soft  gnnind  no  solid  cores  ciin  be 
secured,  and  in  such  cases  it  is  neeessnry  to  collect  rock  cuttings  from  the 
kludge  that  falls  from  the  mouth  of  the  hob%  water  l>eing  forced  into 
the  bottom  of  the  hole  under  pressure  to  renn*ve  the  chips  and  rock  dust. 
The  churn  drill  cuts  no  core,  but  is  valuable  fnr  exploratory  purposes,  in 
most  cases  being  cheaper  than  the  diamond  drill  for  shallow  borings. 

Unknown  ground  may  be  proven  alwo  by  test  pits  or  trenches.  Test* 
pits,  uaually  shallow,  sometimes  are  sunk  for  se\-eral  hundred  feet  in  depth, 
and  may  be  made  into  permanent  shafts.  In  the  Lake  Superior  district, 
where  nearly  all  of  the  shafts  are  sunk  on  inclines,  at  the  angles  of  dip 
of  the  cupriferous  beds,  it  is  customary,  in  opening  mines  on  beds  covered 
with  heavy  drift,  to  sink  temporary  verticjil  sbafta  through  the  aHuvium 
and  from  twenty  to  fifty  feet  into  the  solid  rock.  From  the  bottom  of 
'^urh  a  temporary  shaft  a  crosscut  is  run  to  the  desired  bed,  and  the  per- 
manent shaft  frequently  is  opened  to  surface  by  means  of  an  upraise,  after 
which  the  permanent  shaft  is  deepened  on  the  bed.  A  sand  shaft  is  a  shaft 
sunk  through  sand  to  the  rock  ledge,  and  frequently  is  very  difficult  in 
sinking.  A  drop  shaft  is  one  that  is  sunk  through  aand  or  alluvium  by 
weights  piled  on  the  top  of  the  timbering.  The  bottom  U  shod  with 
steel,  to  facilitate  its  descent  through  the  soft  material,  and  new  timberi% 
are  framed  in  at  the  top,  until  the  solid  rock  is  reached. 

Copper  mines  may  be  divided  into  two  classes,  according  to  their 
system  of  opening.  The  first  of  these  is  the  quarry  or  open-cast  mine, 
while  the  other  is  a  mine  proper,  with  subterranean  openings.     In  working 


I 


4 


MINING,  61 

mines  open-cast  it  frequently  is  necessary  to  remove  the  overburden  of 
alluvium,  sometimes  of  considerable  depth,  preparatory  to  quarrying  the 
ore.  Some  of  the  open -cast  mines  are  worked  exclusively  as  quarries,  and 
others  in  combination  with  underground  openings,  where  ore  broken  down 
in  large  open  pits  is  milled  through  winzes  to  tunnels  beneath,  for  removal 
in  tram-cars.  The  mine  of  the  Utah  Copper  Company,  in  Bingham,  Utah, 
is  worked  in  benches,  by  steam  shovels,  this  plan  being  rendered  possible 
by  the  enormous  size  of  the  ore  body,  which  is  a  mountain  of  cuprifetous 
monzonite. 

By  far  the  greater  number  of  copper  mines,  as  well  as  mines  of  nearly 
all  other  minerals,  are  developed  by  strictly  undergroimd  openings.  The 
underground  mines  fall  into  two  classes,  the  first  being  those  opened  by 
adits  or  tunnels,  and  the  second  those  that  depend  upon  shafts  for  ore 
extraction.  Tunnel  mining,  so  called,  is  where  the  principal  avenue  of  ore 
extraction  is  through  a  practically  horizontal  opening,  commonly  called 
a  tunnel,  though  more  properly  termed  an  adit,  as,  strictly  speakings  a  tun- 
nel opens  to  the  surface  at  both  ends.  The  tunnels  are  given  a  slight  rise 
from  the  portal,  to  provide  drainage,  and  also  to  obtain  the  aid  of  gravity 
in  removing  loaded  cars.  The  principal  advantage  of  tunnel  mining  is  that 
it  permits  cheap  development  and  extraction,  by  reason  of  requiring  no 
pumps  or  costly  machinery  for  hoisting.  In  mountainous  districts  tunnels 
frequently  give  good  backs — that  is  large  ore  bodies  above  the  tunnel 
level.  A  disadvantage  of  development  by  tunnel  is  that  it  sometime» 
operates  to  restrain  development  at  a  greater  depth,  because  of  the  hesi- 
tation of  the  mine  managment  in  making  the  heavy  outlay  required  for 
hoisting  machinery  and  pumps.  Many  copper  mines  are  combinations  of 
tunnel  and  shaft  mines,  having  been  opened  by  tunnel  originally,  and 
deepened  later  by  shaft. 

All  underground  openings  in  a  mine  may  be  divided  into  three  classes, 
of  which  the  first  includes  the  openings  made  upon  a  practically  hori- 
zontal plane,  while  the  second  includes  the  openings  that  range  from  a 
very  flat  dip  to  vertical.  The  third  class  includes  stopes  and  chambers  of 
varying  size  and  trend. 

The  horizontal  openings  include  not  only  the  adits  and  tunnels  previ- 
ously reflerred  to,  but  also  plats,  drifts  and  crosscuts.  A  plat  is  tho 
beginning  of  a  drift,  cut  out  beside  a  shaft.  A  drift  is  like  a  tunnel,  ex- 
cept that  it  starts  from  some  underground  opening  and  usually  is  smaller 
in  size  than  a  tunnel.  A  crosscut  is  an  opening  on  a  horizontal  plane,  like  a 
drift,  except  that  it  runs  across  an  ore  body  instead  of  with  it.  The  word 
level  is  more  comprehensive  than  the  word  drift  and  includes  all  horizontal 
openings  on  that  particular  plane,  such  as  adits,  tunnels,  plats,  drifts, 
crosscuts,  stopes  and  chambers. 

The  second  class  of  openings,  includes  shafts  and  winzes,  the  winze  beinf» 
a  connection,  or  the  beginning  of  a  connection,  between  levels.  In  the  old 
system  of  mining  levels  usually  were  10  fathoms  or  00  feet  apart,  and 
sometimes  even  closer.  Modem  mining  practice  usually  provides  levels  at 
100  foot  intervals,  and  occasionally  levels  are  placed  150  feet  apart,  in  which 
case  sub- levels  are  driven  when  necessary. 

Of  the  third  class  of  mine  openings,  a  stope  is  any  ore  body  developed 
by  horizontal  openings  that  is  available  for  ore  extraction,  and  the  term 
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is  applied  also  to  the  chamber  left  by  extraction  of  the  ore.    Stoping 
the   actual    mining   of   ore,    as    distinguished   from   opening   work,  whi* 
merely  provides  the  preliminary  underground  passages  necessary  to  actni 
ore  extraction  on  a  considerable  scale. 

The  reopening  of  an  old  mine  is  a  task  that  is  both  nasty  and  daoga 
ous,  owing  to  rotten  timbers  and  mine  openings  filled  with  water,  ufloall^ 
with  considerable  rubbish  at  the  bottom  of  the  shafts.  Frequently  rad 
reopening  work  must  be  done  by  the  aid  of  defective  mine  maps,  or  witt- 
out  any  maps  whatever.  Old  shafts  frequently  are  cut  down  to  Iw^ 
size,  the  cutting  down  being  a  process  of  enlargement  and  retimbering. 

Shafts  frequently  are  vertical,  and  may  be  sunk  at  any  angle  corwi* 
ponding  with  the  dip  of  the  ore  body  that  is  being  developed,  though  ii 
actual  practice  shafts  rarely  are  sunk  flatter  than  an  angle  of  25*  wifl 
the  horizon.  Shafts  usually  are  divided  into  compartments  by  timber 
cribbing.  Sometimes  the  cribbing  is  open,  and  again  very  close.  The  vari- 
ous compartments  are  utilized  for  hoisting,  for  ladders  providing  ingre» 
and  egress,  and  for  air-pipes,  water-pipes  and  wires.  The  ladderwty 
usually  is  timbered  off  solidly  from  the  other  compartments,  and  usually 
has  soUars,  or  landings,  at  stated  intervals,  for  both  convenience  and 
safety.  At  all  levels  there  usually  are  platforms  with  openings  just 
large  enough  for  the  cages,  or  skips,  to  pass  through.  An  air-shaft  is  one 
that  is  used  for  purposes  of  ventilation  only,  being  either  a  shaft  sunk  for 
that  sole  purpose,  or  an  old  shaft  otherwise  useless.  A  blind  shaft  is  ow 
that  does  not  come  to  the  surface,  usually  connecting  wltn  a  tunnel.  An 
upraise  is  a  winze  or  shaft,  or  the  beginning  of  either,  made  by  workinj 
upward.  ITie  upper  workings  of  a  mine  frequently  are  in  soft  rock,  o! 
ore  softened  by  oxidation,  and  such  openings  require  heavy  timbering  fo" 
safety.  In  the  case  or  mines  op{»nc<l  on  soft  veins  having  strong  wal^ 
there  is  considerable  advantage  in  sinking  the  incline  shaft  in  the  footwal 
at  a  depth  of  25  to  75  feet  under  the  ore,  the  shaft  following  the  same  di 
as-tho  vein  and  running  parallel  therewith.  In  the  case  of  a  vertical  shai 
there  is  a  similar  advantage  in  sinking  in  the  footwall  and  crosscutting  fc 
the  ore  body,  unless  the  depth  and  dip  are  such  that  this  plan  necessitate 
crosscuts  of  prohibitory  lengths. 

Vertical  shafts  have  guides  in  cacli  compartment,  along  which  tl 
cage  travels.  The  cage  is  merely  a  rough  elevator,  and  hoisting  common] 
is  (lone  in  counterbalance.  This  may  be  accomplished  by  the  use  of 
single  drum  with  a  fleet -gear,  or  by  hoisting  with  a  split  drum.  In  tl 
case  of  a  very  deep  vertical  shaft  with  hoisting  done  by  cages  in  counte 
balance,  tail-ropes  running  from  the  bottom  of  eacn  cage  around 
sheave- wheel  in  the  bottom  of  the  shaft  pr<'vent  excessive  vibration.  Hois 
ing  in  vortical  shafts  usually  is  done  in  cages,  which  raise  the  loaded  trai 
cars  and  lower  the  empty  cars  from  surface,  but  a  comparatively  reee 
(Icvi'lopnient  is  the  Kimborly  skip,  which  is  swung  under  the  cage.  T 
Kimberly  system  calls  for  one,  two  or  oven  three  skips,  swung  under  t 
cage.  The  skips  discharge  automatically  into  bins,  on  reaching  the  »i 
face.  The  utilization  of  the  Kimberly  system  of  hoisting  in  deej)  verti( 
shafts  increases  their  aipacity  by  25  to  50  per  cent.,  according  to  circui 
stances. 

As   a    rule   incline   shafts   sould   be   sunk   at   a    constant   angle,   wh 


fttAl^i*  <Billd  for  pi^rmanent  hoist»,  tlieji»e  ranging  up  to  thmi«- 
'power  in  capacity  in  eomc  large  and  df^p  nilnea,  .For  an 
t  derrick  with  nui^i  and  boom  may  Ik?  um^I  for  }ifu»ting  <»re  in  a 
hi*  Hintpk'^t  headgear  over  a  f+haft  is  a  trijHid  nf  tbn^  sticks 
bcr,  *nie  n€*xt  i!itage  i*  a  gallows- Ifftnu^  which  may  Ik»  small  or  larg**, 
f  WiK«l  or  mtet'l,  the  tend»'noy  at  tht?  larger  min^  Iwing  strongly 
!  itiiildiiig  ail  t!nt*<^''t>AUt  tsiirfMCc  atrueturuH  with  hUkA  framr^,  Sfiaft* 
,  whiiU  ar<»  i»nrU*8«'d  struotun-s,  nm^*  Iw  of  wood  or  Htrrl,  wilh  a 
1  jjr*»fen'm*e  f«>r  stpfd.  In  the  Lako  Supt'rit»r  district  the  f^haft-housi*^ 
l^^c  ill  ciinafC'ti<»n  rock-hoiise^,  where  the  preliminary  eniHliing  ia 
^wnnting  with  a  bucket  ihiH  s^uinifs  free  in  a  vertieal  shitft.  uhiU« 
^BSe  shaft  the  hutket  ridrs  skidd,  or,  preferahty,  a  trnlU^y  ealile. 
^Bt  nmxiniiim  cai»iicity  of  Hki[»s  and  eagen  i!4  ahotit  twelve  touB  of 
Tr diH'p  (ihafU  the  weight  of  a  fikip  or  ejigi-  and  the  ealde  attn^'hed 
I  i^  fully  cffual  to  the  weight  of  the  load  hoisted,  hnt  by  working  in 
^jjee  fh«»  dinad vantage  of  thene  cYeessive  weights  is  r*nluc*'d 
i&istuig  iii  don»*  muinly  by  steel  eablefi,  eoinpofted  of  ^^trancU.  each 
numerous  *leel  wire?**  wlightl^r  f winted.  In  some  di^ntricts  llat 
are  lifted-  Cable**  f«hould  !>♦*  insjweted  at  r<»giilar  and  frequent 
nd  all  t|efp<^tive  roprs  refiioved,  an  the  <ym»tant  strain  of  torsion 
In^ngth  of  the  IwHt  of  eablea  hi  time.  Care  i^hoiild  be  exercised 
ng  short  turns,  a»  these  are  very  damaging  to  I  In*  life  of  the 
sheaye^  nnd  drum^  of  large  diameter,  with  mininuiiii  changes 
,  add  greatly  to  the  life  and  aafety  of  ateel  cables.  The  engine* 
alulng  ihe  hoists  a!mi»st  invariably  are  set  on  the  footwalls  of 
partly   for  safety  and   partly   to  obviate  short  bends   in  the 

mUTiUow  mines  the  workman  go  up  and  down  on  the  ladderwavB. 
m  deep  mines  the  men  ride  in  the  oag(?s  of  the  vertical  shaft,  or  in 
1  incline  fehaft*.  ride  to  and  from  their  work  in  skips,  or»  in  somv 
Intan-ears  especially  built  for  carrjing  mine-workers.  The  olei 
i-engine,  which  wa%  highly  efficient  in  its  day,  has  gone  out  of 

tent  engineer  is  ns  necessary  to  a  mine  as  to  a  railroad,  and 
e(|ually  imjwjrtant.    While  a  competent  civil  engineer  can  do 
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c'hc*miKt  and  e'ligincpr,  and  pogsildy  also  bookk<*pper  and  supply  clerk,  nnd 
tht^ro  are  rast'n  on  ^l'^*^^d  wlif*rf  to  thest*  awonipli>*hm*^ntH  Liu*  iiiiiie  luan 
iiger  addtnl  tin*  hlaekamitli's  triidt'  as  Widl,  hut  that  is  almost  too  much 
tah-rit  ff»r  one  intin  to  poBsesB.  Tht»  rrcordt*  of  old  mines  iisiially  are  de* 
Ikjpnt  in  relm!>le  mapn.  bnt  niodorn  practice  b*  very  thorough  as  to 
nrijLfintH^ring  and  mapping,  and  blueprints  are  extended  monthly,  from  accu- 
rate data  obtained  undt  rground. 

While  the  general  public  'uses  the  term  miners   for  all   underground 
workmen,  tins  term  is  reKervod  in  actual  practice  for  the  skilh'd  vvtirkmei 
who  do  the  drilling  and  blasting;     Minv  timlKTing  ii^  skilled  work  that  ii 
done  Bonietinies   l)y   the   miners,  and  sometimes   by  »p«'cial   timlier  K'*"g 
The  mnckers,  or  trammers,  are  the  men  who  do  the  shovelling  and  roiiglj 
lulrnr  of  the  mine.     Some  largi*  properties  have  speeial  shot-llrer^i  for  blast- 
ing.    Miners  may  work  by  the  day  or  on  wmtnict,  eontrnets  being  divide 
into   two   general    chisse*^,   tl^e    tiri>t    being   oj^cning   work,    which   eonRi»iti 
mninly  of  shaft •Hiuking  and  rnnning  drifts.     The  s*'Cond  elass  of  e<jntrac 
work  is  sloping,  the  latter  being  tiie  aetnal  breaking  down  and  extracti 
of  ore  in  eonshlerable  ijnantitieH.     Contract  work    is  preferable  in   nearlj 
every   ease    where    possible,  and   gives   more    satisfactory    results   to   botH 
miners  and  n*ine  owners,  as  it  secures   more  w«irk  to  the  owners  for  thd 
money  paid^  and  also  gives  larger  earnings  to  tlu*(  good  workmen.     In  th« 
ease  of  eontract  miners  the  supplies  furnished  by  the  mine,  such  as  can- 
files,  detonators,   fuse,  dynamit<%  etc.,   usually  are  cluirged  at   much   mor 
than  cost,  such  prici  s  sometimes  running  two  or  tfiree  times  the  actual  co^tl 
to  the  mine.     On  the  face  of  it  this  practice  is  a  great  injustice  to  the* 
miners,   hut   in   actual  work  is  defensible  on   the  ground  of  results.     It 
has  been  shown  by  actual  trial^  that  the  average  contract  miner  is  cure f ill j 
or  careless  of  supplies  in  pro[toriion  fo  their  eost,  and  as  the  excessive  ua 
of  unpplji's  is  a   cb^ad    loss  that   eventually    must   be  shared  between   tltel 
miners  and  the  owners,  anything  that  operates  to  bring  about  economy 
an  advantage  to  both  parties.  • 

Most  copper  mines  work  two  or  three  shifts.  The  double  shift  miilc 
usually  Work  shifts  of  ten  hours  each*  but  in  nu'ncs  giving  the  eighthouf' 
day  it  is  customary  to  work  three  shifts,  thu*  utiljKing  the  entire  twenty- 
four  hours.  There  is  economy  in  keeping  nnderground  work  going  at  top 
speed,  with  double  or  triple  shifts,  the  fixed  charges  and  many  of  the 
heavy  expenses  on  surface  being  the  same  in  either  case. 

Mining,  at  best,  is  a  dangerous  calling,  and  when  not  surrounded  by 
proper  safeguards  is  extra  hazardous.  The  copper  mines  make  a  gfwDd 
showing  among  the  nutalliferons  mines  of  the  world,  in  their  proportion  of 
fatalities,  and  in  the  leading  districts  the  precnutions  taken  result  in  keep^^H 
ing  down  the  |>ercentage  of  mortality  to  a  fairly  low  basis.  The  princip«t^B 
cause  of  accidents,  responsilde  for  more  than  half  of  all  the  deaths,  is  the 
carelessness  of  the  miners  themselves.  Human  nature  is  so  constituted 
that  the  average  man  becomes  habituated  to  danger  that  is  met  with  in 
the  course  of  his  daily  work,  and  miners  fall  into  shafts  and  winzes^  or 
step  from  stagings  through  sheer  carelessness.  Of  the  seminvoidabli 
sourees  of  accidents,  falling  ground  is  responsible  for  more  than  half  thd 
deaths.  This  source  of  trouble  is  called  semi-avoidable  for  the  reason  thatJ 
with  care,  accidents  from  this  cause  can  be  greatly  reduced,  though  no4j 
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♦•ntirpljr  ^UminatPd  by  f»von  tlip  titmoRt  vif^ilanrt*  nji  lhf»  part  nf  boMi  m«^n 
and  nidfiagemi-nt.  Mift«^otl  hdh-s  <ir  |>r*'nialun'  rxjilosioiis  ari'  r<»Mpnn'*jl»l»» 
for  many  hornblo  aocidi'titt*  iind  doiiths.  |*nt>r  (unv  i«  uiort*  dan^(T*>im  to 
mififTs  tlmn  dynaniitf,  and  wiso  managers  HiTUtini/.e  tin*  (|nality  «>f  their 
fuse  as  clnsf'Iy  as  they  mvp.Htigatt*  ih(*  safety  of  their  lioisling  cablc*a. 
Accidents  thrcaigli  riding  in  skips  are  unpleasantly  coiniuon,  Ln  many 
mine**  there  i**  a  rule  that  miners  shall  not  ride  to  or  from  their  work  in 
skips,  but  this  rule  seeoia  niad*^  to  bt^  broki-n.  and  strvi^s  nuTely  as  an  excuse 
to  the  management  wlien  aecidents  occur.  It  h  much  better  to  shoulder  the 
responsihility,  as  njany  manageinents  have  donl^  and  permit  the  men  to  ride 
in  the  skips  ^nth  such  safeji^uards  as  can  be  fiirnitihod. 

Ankylostomiasis,  or  the  hook-worm  dinease,  in  found  in  but  few  copper 
mines,  but  seems  to  be  spreading^,  a^  shoukl  be  gininlod  against.  Th*- 
jipread  of  this  disease  is  greatly  facilitated  by  dampnews. 

The  methods  by  which  ore  is  extracted  vary  greatly,  the  principal 
factori^  determiTiing  the  method  to  be  usi-d  bidng  the  nature  and  si/.e  i»f  the 
*»rf*  de|>usits,  and  the  eharacter  of  the  walls.  Most  mines  are  irregnhir  as 
to  both  the  si/.e  and  vahie  of  their  ore  bodies,  which  vary  from  point  to 
point,  in  dip,  strike  and  tenor^  and  the  walls  of  ore  bodies  frequently  are 
jM>orly  defined.  Sometimes  there  is  a  selvage  of  liuccan,  very  soft  clayey 
material,  along  either  or  both  walls.  Faults  are  noted  frequexitly,  and  the 
ore  liody  may  be  thrown  in  any  direct i*>n  by  a  fault,  or  series  of  faults,  or 
may  be  cut  out  temporuily  l\v  a  dyke,  or  may  Ik*  divided  by  a  horse,  or  may 
*v»ine  to  a  final  end  iipiinst  a  diiferent  formation.  In  other  eases  the  ore 
UmIv  may  e*mtinue  a^  a  vein,  while  losing  its  njineral  values  when  passing 
into  a  diiferent  country  rock.  Veins  also  fork  and  come  together.  Super^ 
incumbent  strata  ar<*  apt  to  creep,  especially  in  a  limestone  formation,  on 
i\  mountain  side  where  the  strata  are  deeply  tilted,  such  mines  recpiiring 
heavy  timlwring  and  constant  care.  Heavy  pillars  of  vein  rock  usually 
are  left  standing  beside  the  shafts^  and  sometimes  elsewhere  in  the 
mine,  as  support*  for  the  rock  al»ove.  When  n  mine  is  considered  worked 
out  it  is  customary  to  rob  the  ore  from  the  pillars  and  permit  the  mine 
to  cave  in,  but  sometimes  nature  caves  in  the  mine  before  the  owners  get 
arnund  to  the  job.       , 

Ily  the  caving  system  of  mining  superincumbent  rock  and  drift  are  per- 
itted  to  f.ill  into  the  mine,  a  lith;  at  a  time,  the  process  being  practically 
continuous.  The  shafts  are  protected  by  heavy  pillars,  or,  preferabl.v,  are 
sunk  in  the  solid  foot  wall  and  the  ore  body  reach<"d  by  crosscuts.  Mining 
is  begun  on  the  top  level,  which  is  timbered  lightly,  being  secured  juat 
enough  to  permit  the  safe  extraction  of  ore  values.  While  stoping  is  in 
progresis  c»n  the  upp^r  level,  drifts  are  being  run  on  the  level  below,  and  a 
plat  cut  from  the  shaft  for  a  third  level.  The  various  levels  are  atoped  in 
I0rder,  from  the  top  down,  no  reserves  being  left  in  the  levels  that  are 
ped,  aa  these  begin  caving  almost  bh  soon  as  the  work  of  stoping  is  fin- 
icd,  and  sometimes  Iw^fore.  In  a  mine  worked  on  the  cabling  system  the 
iped  out  levels  above  are  constantly  coming  in,  and  the  miners  at  all 
es  ar^  working  under  caving  ground.  Notwithstanding  the  apparent 
iger  of  this  plan,  the  mines  worked  on  the  caving  system  average  fully 
safe  aa  those  worked  by  the  older  methods,  and  the  plan  haa  decided 
vantages  for  many  mines.    It  is  not,  however,  adapted  to  all  mines,  ancT 
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a  iiiodiliod  sy^t.-^m,  in  nso  n<  ji  fow  ]>ropi»r< ioft,  bi<ls  fair  to  inoroaso,  oappri-     i 
ally  in  tJiu  f>aki«  Siipi'i-ior  diMtrirt,  when*  sonn*  of  thr  oldor  and  difper    i 
minims  aro  cxpcriiMicing  iiiuch  trouble  from  air-ldaAts  and  Hiiiiilar  trouble-    | 
some  phenomena  coincident  with  very  deep  mining.    This  modified  plan  of 
the  caving  system  calU  for  the  sinking  of  shafts,  pref(>rably  in  the  mImI 
footwall,  an<l  drifting  on  each  level  to  the  extreme  length  of  the  territory 
to  be  exploited.     A  seven-by-seven  drift,  well  timbered,  is  too  ftmall  a 
opening  to  seriously  endanger  caving.     Stoping  is  begun  on  the,  top  leM 
at  the  extreme  end  of  the  drift,   and  stopes  are  timbered   but  light!/, 
stoping  working  backward  toward  the  shaft,  and  the  ground  is  permitted 
to  cave  iH'hind  the  miners.     By  this  plan  of  mining  stoping  must  begii 
on  the  upper  levels,  and  continue  in  steady  order  toward  the  bottom  of 
the  mine.     This  plan  is  thoroughlji  sound  in  theory,  and,  while  not  ii 
general  use,  seems  c(»rtain  to  grow  in  popularity,  and  to  give  satisfaetof/  • 
results  in  mines  that  would  l»e  dangerous  to  work  on  the  old  plan. 

Ore  is  blocked  out  when  it  has  ])een  opened  on  threi»  sides,  and  ore  in 
sight,  strictly  speaking,  is  ore  that  has  bi»en  bU)cked  out,  but  this  term  i> 
sadly  misustKl,  in  many  cases,  and  incidences  are  not  lacking  where  smill 
mining  companies,  with  stock  for  sale,  have  claimed  millions  of  tons  of  ow 
in  sight,  on  the  strength  of  a  fair  outcrop  on  the  surface  and  a  hundred 
feet  or  so  of  shaft  or  tunnel. 

TimlM'ring  may  be  of  wood,  rock  or  concrete,  but  as  a  rule  is  of  wood. 
The  increasing  scarcity  of  gm)d  timber,  with  consequent  rise  in  price,  in 
most   parts  of  the  world  where  copper  mining  is  followe<l  extensively.  I* 
causing  vigilant  mine  managers  to  utilize  other  material  to  an  innvaei"^ 
extent.     The  use  of  c<mcrete  and  cement  has  reaclunl  the  highest  point  in 
fiermany,  but  is  gaining  ground  in  the  mining  fields  of  many  other  owun- 
tries.    Timbering  may  be  heavy  or  light,  according  to  circumstances.  Som* 
eopp<»r  mines,  like  the  Calumet  &   lleela  and  Copper  Quwn,  are  forests  <*^ 
timbers,  N\hile  others,  like  the  Osceola,  have  but  very  little  timl)er  outside 
of  that  required  for  skip-roads  and  lad<lerways  in  the  shafts.    Heavy  ti***- 
bering   is   reciuin'd    from    surface   to   the   solid   rock    ledge,    when  passi'*? 
through  alluvium.     There  are  numy  difT»Tent   methods  of  timbering  wit* 
wood,  but  the  on«'  in  most  general  use  and  favor  i^  known  as  the  squ*** 
s.'t  system.     A  sijuare  set  of.  timber  has  a  bed-piece,  two  legs  and  cap  ^* 
the  same  length,  usually  eight  feet,  mortised  and  tennoned.    A  similar  B^ 
at  eight  feet   distance  is  connected  with   bed-pieces  and  cAj)s,  and  the^ 
cubicli'S  may  be  extended  indefinitely  in  any  direction.    Lagging  usually     ** 
placed  alK)Vi'  the  cap-pii»ces  of  a  square  set  to  prevent  the  falling  in    ^ 
rock  from  the  roof,  and  in  soft  ground  bulkheading  is  required,  this  nec^*' 
sitating  tlie  driving  of  heavy  sticks  of  8-foot  timber  into  the  ground  ^\ 
either  side,  to  form  a  solid  bulkhead.     False  sets  are  us<?d  at  times,  a^* 
sprags  are  utiliz«(l  fre<|uently.    The  use  of  dry-walling  is  increasing.    Dr^' 
walls  are  built  of  waste  mine-rock,  laid  without  mortar,  and  when  cmf^' 
fully  built  are  very  clTtH'tive  in  holding  the  ground  above,  and  have  tt^ 
advantage  of  disposing  of  waste  rock  that  otherwise  must  be  hoisted.    O"^* 
is  anything  tliat  will  pay  to  extract   for  its  metallic  values,  and  vari^^ 
gr(»atly  in  dilTerent  fields,  and  under  different  circumstances.     In  some  ^^ 
the  Lake  Suj^erior  mines  rock  carrying  an  average  of  one  per  cent,  copp^'^ 
pays  millions  in  dividends,  and  rock  carrying  even  one-half  of  one  per  cea'*'' 


MINING,  67 

metallic  copper  is  treated  at  some  properties,  though  the  average  of  the 
mine  necessarily  is  higher.  In  other  fields  ores  that  carry  ten  per  cent. 
copper  are  unprofitable,  because  of  narrow  veins,  lack  of  transportation  or 
other  serious  drawbacks.  In  Australia  the  soft  mullock  broken  in  the 
mines  is  used  for  filling  in  cribs,  by  what  is  known  as  the  pig-sty  system. 
Concrete  seems  especially  useful  for  finishing  the  collars  of  shafts,  and  has 
been  tried  for  the  sleepers  of  skip-tracks,  but  seems  somewhat  rigid  for 
the  latter  use.  Courses  of  brick  have  been  used  for  finishing  the  collars  of 
skafts  in  the  Lake  Superior  district.  Steel,  mainly  in  the  form  of  worn- 
out  rails,  cut  down  to  short  lengths,  is  used  to  a  considerable  extent  for 
timbering  in  some  mines.  There  is  no  question  that  concrete  must  be 
used  to  an  increasing  extent  in  mine  timbering. 

The  matter  of  disposing  of  water  is  a  problem  of  importance  with 
most  mines.  Tunnel  drainage  is  possible  with  properties  opened  exclus- 
ively above  the  adit  level,  and,  with  mines  partly  opened  by  shafts 
and  partly  by  adits,  the  water  is  discharged  through  the  lowest  tunnel 
level.  Occasionally  large  vugs  are  encountered  underground,  and ^ small 
mines  have  been  flooded  from  the  waters  contained  in  such  cavities.  Lime- 
stone, so  often  met  with  in  copper  mines,  is  readily  permeable  by  water, 
and  one  mine  may  drain  an  entire  basin  of  considerable  area.  Good 
mines  are  lost  sometimes  because  of  the  excessive  cost  of  keeping  them 
free  of  wrfter. 

Where  a  mine  must  be  kept  unwatered  otherwise  than  by  natural 
drainage  through  adits  or  tunnels,  the  water  may  be  removed  by  pumping 
or  bailing.  Mine  pumps  may  be  divided  into  two  classes,  these  being  mov- 
able and  stationary.  Station  pumps  usually  are  of  large  capacity,  and 
are  set  permanently  in  underground  stations  prepared  for  them,  while 
sinking  pumps  are  placed  on  skids  and  lowered  in  the  shafts  by  chains  or 
steel  cables  as  required.  The  great  majority  of  both  station  pumps  and 
sinking  pumps  are  actuated  by  steam  or  compressed  air,  usually  the  latter, 
though  steam  may  be  used  in  shallow  mines  before  the  installation  of  air 
compression  plants,  or  in  a  great  emergency,  but  the  carrying  of  steam  to 
a  considerable  depth  is  impracticable,  owing  to  excessive  condensation. 
Electric  pumps  are  increasing  in  numbers  and  efficiency,  and  with  further 
improvements  should  prove  the  ideal  variety  of  pump  for  most  under- 
ground uses.  Air-lifts  and  pulsonicters  arc  used  to  some  extent,  mainly  for 
sinking  purposes.  Water  also  may  be  removed  from  mines  that  have  filled 
through  idleness  or  that  have  been  flooded  accident ly,  by  bailing^.  The 
bailers,  which  replace  buckets,  cage*s  or  skips,  usually  are  large  cylindrical 
tanks,  frequently  old  steam  boilers,  with  a  valve  bottom,  and,  at  a  pinch, 
ordinary  skips  may  bo  used.  The  method  of  unwatering  mines  by  bailing 
is  used  only  in  emergencies,  though  some  attempts  have  been  made  at 
utilizing  bailing  for  regular  mine  drainage. 

All  mines  show  an  increase  of  temperature  with  depth,  after  the  first 
few  hundred  feet  of  the  earth's  crust  is  penetrated,  hut  the  rock  tempera- 
ture varies  greatly  in  difl'eront  fields.  The  Lake  Superior  copper  mines, 
which  are  the  deepest  of  any  mines  in  the  world,  are  not  so  hot  at  similar 
depths  as  the  mines  of  most  oth(T  fields.  At  the  vertical  depth  of  4,920 
feet  the  rock  temperature  in  the  Red  Jacket  shaft  of  the  Calumet  & 
Hecla  was  87.6°  Fahrenheit,  but  this  has  been  reduced,  by  connection  of  the 
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lower  levels  with  other  shafts,  and  by  the  utilization  of  compreBsod  aM 

exhaust  from  the  Toek -drills.    Many  sulphide  ore  mines  are  extremely  bo^| 
owing  to  the  gnidual  oxkiution  of  sulphur.  fl 

Copper  mines  contain  neither  choke-damp  nor  fire-damp,  those  dejuU|H 
gases  found  in  coal  mines,  but  nitroua  oxide  fumea  from  dynamite  are  poiifl 
uQoud,  and  are  difficult  to  dissipate  in  workings  having  only  one  open  eacLfl 
Powerful  funs  at  surface  sometimes  aid  in  ventilating  the  dead  workiflflsH 
of  deep  single  shafts.  The  grncral  use  of  power -drill. 4,  actuated  by  cooD'fl 
pressed  air,  assists  matrrialiy,  mtt  only  in  furnishing  fresh  air  in  detdH 
workings,  but  alHO  in  reducing  the  tenipt^rature  in  deep  mines,  as  air  yicldi  H 
up  conaidtTable  latent  beat  when  compressed,  and  robs  all  surrounding  H 
objects  of  heat  when  reb^ased  from  compression.  In  mines  of  more  thiB  H 
a  few  hundred  feet  in  depth  nature  provides  a  system  of  ventilation  ii  ■ 
soon  as  two  shafts  are  connected  underground,  the  shallower  shaft  tw*  fl 
coming  a  downeast,  through  whit'h  the  air  is  sucked  down,  with  great  fl 
force,  while  the  deeper  shaft — that  is  the  one  having  its  collar  on  the  fl 
highest  ground  at  surface — becometi  an  upcast*  The  deeper  the  shaft  tlie  fl 
stronger  the  draft,  for  the  same  reason  that  a  high  chimney  givci  afl 
stronger  draft  than  a  low  one.  In  deep  shafts  the  air  currents  so  called fl 
into  being  are  so  strong  that  it  is  necessary  to  provide  air -doors  in  tiitH 
connecting  levels.  H 

Fire  is  a  danger  to  which  practically  all  mines  are  subject.  Even  *■ 
fire  on  surface  may  endanger  underground  workmen,  through  the  destruc-J 
tion  of  the  hoisting  plant,  or  headgear,  and  fire  from  a  structure  over  tbefl 
shaft  may  enter  the  mine  by  working  down  the  timbering,  Undergroun^B 
6res  may  be  divided  into  two  classes,  the  first  oeeuring  in  sulphide  mine-SB 
where  the  ore  itself  furnishes  the  fuel,  while  the  other  class  occur*  i^M 
mines  with  heavy  timbering  that  is  liable  to  bum.  Heavy  damage  to  4 
mine,  accompanied  l»y  serious  loss  of  life,  may  occur  through  eitbc^ 
form  of  fire.  Timber  lires  are  caused  mainly  by  the  carelessness  of  miae^^B 
in  disposing  of  candle-ends,  lamp -wicks,  matches  and  partially  burae^ 
tobacco   from   pipes.  ■ 

In  tlie  Calumet  &  Hecla  mine,  v.*hicb  has  suffered  losses  agcregatti^fl 
millions  of  dollars  throimh  five  serious  mine  fires  in  the  past  quarter  cpt4 
tury,  grs'st  precautions  are  taken,  not  only  to  prevent  the  occurrence  <^ 
fires,  but  to  put  out  mine  fires  immediately  after  their  inception,  and  t-U 
prevent  the  spreading  of  fire  throughout  the  mines.  Masonry  bulkhead^ 
fitted  with  fire-doors,  permit  the  cutting  off  of  different  portions  of  tlv^ 
mine.  Elertric  sigmils  and  telephones  furnish  the  means  for  turning  i"^ 
prompt  alflrms,  and  water-pipes  and  fire-hose  are  kept  at  undergroUB^ 
stations  for  the  fighting  of  tires  that  have  gained  a  foothold. 

All  mines  containing  large  bodies  of  ore  rich  in  aulpliur  are  liable 
spontaneous  combustion,  but  this  danger  can  he  minimi/.ed  by  various  pi 
cautions,  thongh  not  obviated   entirely.     The  danger  of  spontaneoufi  com* 
bustion  is  enhanced  by  the  fissuring  cnnsed  by  improper  support  of  groun 
opened   or   stuped,   as    such    fi*«suring   produces   considerable   quantities   of 
pulverized  sulphidos  that  are  subject  to  unu.sually  rapid  oxidation,  and  ai 
liable    to    spontaneous    eoudm.Htjrvn.      The    St.    T^wrenee    mine,    at    But 
^fontana.  has  been  on  fire  for  of^iirly  a  score  of  years.    There  tiUry  have  be^ 
serious  fires  in  the  United  Verde,  Iron  Mountain,  Wallaroo  it  Moontft 
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other  sulphide  copper  minen.  A  sulphide  mine  fire,  while  dangerous  and 
costly,  has  the  advantage  of  not  destroying  values  to  a  large  extent,  as  the 
copper  contained  in  the  ore  is  leached  readily  by  the  natural  drainage  of 
the  mine,  after  the  burning  of  part  of  the  sulphur  from  the  ore,  and  the 
values  can  be  gained  as  cement  copper  on  surface,  by  precipitation  from 
the  heavily  charged  mine  waters.  A  mine  fire  may  be  drowned 
by  water,  or  extinguished  by  shutting  off  the  supply  of  oxygen.  Carbon 
dioxide,  which  is  heaver  than  air,  also  has  been  pumped  into  mines  to 
extinguish  flames.  This  can  be  generated  in  large  quantites,  in  old  boilers, 
by  treating  crushed  limestone  with  dilute  surphuric  acid,  but  the  process 
is  slow.  Perhaps  the  most  successful  method  yet  used  in  fighting  a  sul- 
phide mine  fire  was  devised  in  1906,  at  the  Iron  Mountain  mine,  in  Cal- 
ifornia, where  an  exhaust  ventilating  fan  was  reversed,  and  used  as  a 
blower.  The  air-current  from  the  blower  drove  the  sulphurous  acid  gas, 
given  off  from  the  burning  stopes,  back  into  the  broken  ore,  thus  enabling 
the  miners  to  remove  the  face  of  the  ore  on  fire,  ore  being  mined  at  tem- 
peratures of  160*  to  450**  Fahrenheit.  This  plan  called  for  a  very  careful 
balance  of  air  pressure,  in  order  to  clear  the  mine  workings  of  foul  gases 
to  such  an  extent  as  to  permit  work  to  be  carried  on,  while  insufficient  to 
fan  the  flames  in  the  fissured  ground  unmined. 

Air-blasts,  noted  in  some  of  the  older  Lake  Superior  mines,  are  artifi- 
cial earthquakes,  caused  in  the  older  and  deeper  mines  by  the  slipping  of 
superincumbent  strata  insufficiently  supported  by  mine  pillars.  One  of 
these  air-blasts,  in  1906,  was  of  sufficient  severity  to  cause  an  earth- 
quake that  was  felt  over  an  area  of  some  thousands  of  square  miles.  The 
liability  of  mines  to  this  trouble  increases  with  their  age  and  depth.  The 
first  symptom  of  air-blasts  usually  is  given  by  the  violent  decrepitation  of 
small  particles  of  rock  from  pillars  that  are  subjected  to  excessive  strains. 
Small  masses  of  rock  are  thrown  off  violently,  with  detonations  like  pistol 
shots.  Such  troubles,  when  once  begun,  are  liable  to  prove  continuous 
and  cumulative. 

The  lighting  of  copper  mines  is  mainly  by  candles  or  lamps,  the  fuel 
in  either  case  being  stearic  acid  as  a  rule.  Electric  lights  have  been  tried, 
but  were  not  liked,  the  illumination  being  too  powerful,  and  rendering  the 
miners  nervous  by  giving  the  roofs  the  appearance  of  danger,  where  care- 
ful inspection  by  the  light  of  lamps  or  candles  showed  the  ground  to  be 
perfectly  safe. 

The  old  system  of  mine  signalling  was  limited  to  a  single  heavy  wire, 
running  down  the  shaft  and  connecting  with  a  bell  in  the  engine-room, 
which  was  rung  by  pulling  levers  attached  to  the  wire,  at  the  different  lev- 
els of  the  mine.  Electric  signals  are  now  in  quite  general  use,  in  most 
mines  of  importance  and  telephone  systems  have  been  installed  in  many 
mines,  while  a  beginning  has  been  made  in  the  use  of  electric  signalling 
systems  displaying  semaphore  arms  and  colored  lights. 

In  the  actual  breaking  and  removal  of  rock  or  ore,  the  first  step  is 
that  of  drilling  holes  for  explosives.  In  mines  carrying  ore  in  a  decom- 
posed talcose  gangue  it  is  possible  to  drill  holes  by  hand,  with  a  breast- 
auger,  but  in  ordinary  rock  and  ore,  holes  must  be  bored  with  steel  drills. 
Such  drills  are  of  varying  lengths,  and  are  changed  from  time  to  time,  as 
the  hole  is  deepened.    There  is  a  considerable  variety  of  cutting  faces  for 
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drills,  hut  that  in  most  coiiiiiioii  use  lias  two  cutting  faces  crossed  at  r%M 
angles.     Drills   ar«*   dulh^d  rapidly,   and   require   frequent   sharpening,  for 
which  purpose  they  must  bo  taken  U>  the  smithy,  on  surface.    Hand  drilliig 
lias  given  way   in  most  properties  to  power  drilling,  the  machines  bei^g 
actuated    l>y    eompressod    air   or    electricity,    the     former    agent    beiqf 
iu  very  general  use  in  most  important  mines.     The  water-drill  is  a  foni 
of  drill,  actuated  by  compressed  air,  in  which  a  jet  of  water  is  fed  throufl 
a  hole  in  the  centre  of  the  steel  bit,  to  lay  the  dust  produced  by  the  drilL 
The  power  drill  is  fixed  on  a  tripod  or  pillar,  to  afford  solidity,  and  pomr 
drills  are  worked  frocjuently  on  timber  stagings  and  rock  ledges  that  woaM 
Bccm   inaccessible   to   anyone  but   an   experienced   miner.     Electric  drilli 
have   given   unsatisfactory   results    in   many   mines   where   tried,  thoqgk      ] 
working  excellently  in  a  few  properties.     The  trouble  with  electric  driUi       < 
is  due,  probably,  to  InefTicient  designing  in  some  makes,  and  to  even  a 
larger    extent    to    ineilicient    handling,    rather    than    to    any    inhenit 
defect  in  the  theory  of  the  machine.    A  set  of  holes  for  one  blast  in  knowB 
as   a  round.     ^Much  skill  is  shown  by  old  miners  in  drilling  such  holcii 
which  must  be  driven  at  such  angles,  to  such  depth,  and  in  such  numbtf 
as  to  break  the  proi)er  amount  of  rock  with  a  minimum  expenditure  of 
labor  in  drilling,  and  with  a  minimum  charge  of  dynamite  for  blasting.  A 
skilled  miner,  who  takes  full  advantage  of  cleavage,  jointing  and  bedding 
planes,  of  varying  strengths  of  diflercnt  rock  forms,  and  of  fundamental 
principles  of  physics,  will  accomplish  better  results,  with  half  the  drill- 
ing  and   half   the   powder,   than   can   be   secured   by   a  beginner  or  IB 
ignoramus. 

Ordinary  gunpowder,  commonly  known  to  miners   as  black  poirdetf 
is  useful  for  blockholing,  which  is  breaking  up  large  masses  of  rock  pre^' 
ously  broken,  and  occasionally  for  other  uses,  but  dynamite  is  the  prineip*^ 
underground  explosive.     This  consists  of  nitro-glycerine,  taken  up  by  som* 
absorbent,  usually  wood-pulp,  sawdust  or  diatomaceous  earth.  The  strength 
of  dynamite  varies  greatly,  and  should  be  gauged  according  to  the  ntttt** 
of  the  rock.    Some  of  the  newer  high  explosives  are  used  also,  to  a  limit^ 
extent,  in  copper  mines.     In  blasting,  the  dynamite  cartridges,  which  bM9 
easily  into  the  holes  bored  for  them,  are  placed  at  the  bottom  of  the  hol©*» 
in  such  quantities  as  required,  and  in  the  pasty  top  of  the  final  cartridM^ 
is  inserted  a  copper  cap  or  detonator,  holding  a  single  drop  of  fulminate  ^^ 
mercury,  with  the  end  of  a  fuse  firmly  fixed  within  the  end  of  the  cM-V" 
The  fuse  is  fired  by  a  match  or  candle,  it  being  timed  by  the  length    ^ 
which  it  is  cut,  and  when  the  fire  in  the  core  of  the  fuse  reaches  the  f«^' 
minatc  of  mercury  there  is  a  sharp  explosion,  which  in  turn  explodes  f** 
dynamite.    Occasionally  charges  of  dynamite  fail  to  explode,  and  as  a  roa*** 
of  holes  consist  of  five  to  a  dozen  borings,  the  d}iiamite  in  one  or  t;^^? 
holes  may  fail  to  explode.     Such  missed  holes  are  highly  dangerous,  a^^^ 
frequently  cause  explosions  later,  when  the  dynamite  is  reached  by  t^^ 
drill  in  boring  other  holes,    \\nien  a  mine  is  worked  with  a  ten-hour  shi^^ 
blasting  is  done  twice  per  shift,  as  a  rule,  the  blasting  being  timed    ^' 
about  a  quarter-hour  before  the  close  of  the  half  shift  and  full  shift,  iJtM^^ 
providing  an  hour  and  a  quarter  for  the  dynamite  fumes  to  dissipate  frcy"*? 
the  workings.    Dynamite,  fuse  and  detonators  usually  are  kept  undergrou^^ 
in  boxes,  soinetinies  in   hir«^c  (luantities,  and  carelessness  in  handling     ** 
responsible  for  v»ry  serious  accidents  at  times. 
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When  broken,  the  ore,  or  rock,  or  both  must  be  disposed  of,  usually 
by  hoisting  both  ore  .and  worthless  rock  to  surface,  except  where  under- 
ground selection  is  possible,  in  case  waste -rock  is  used  for  dry -walling  or 
fills.  In  the  old  system  of  mining  the  long-handled  shovels  in  the  hands 
of  V  muckers  were  the  main  reliance,  ore  and  rock  being  loaded  into  tram- 
cars  of  wood  or  steel,  which  were  pushed  from  the  face  of  the  workings  to 
the  shaft  on  light  T-rails  or  strap-rails.  In  modem  practice  rock  frequently 
is  sent  down,  through  chutes,  to  bins  on  the  level  below  the  one  where 
broken.  The  chutes  may  be  of  wood  or  iron,  and  chutes  built  of  rock  are 
used  in  some  mines.  Broken  ore  or  rock  usually  will  clear  itself  in  a 
chute  of  30®  to  35®  dip,  and  even  with  less  dip  in  the  case  of  an  iron  chute. 

Underground  haulage  plants  are  used  in  a  number  of  the  larger  and 
more  progressive  mines,  though  this  system  is  suitable  only  to  properties 
that  have  long  hauls,  and  large  ore  bodies  on  the  levels  where  such  haulage 
plants  are  installed.  Underground  tramming  by  power  is  done  by  locomo- 
tives, actuated  by  compressed  air  or  electricity,  steam  locomotives  not 
being  suitable,  owing  to  the  confined  scope  of  operations,  where  smoke  and 
gases  from  the  boiler  would  poison  the  underground  atmosphere.  Under- 
ground loading-bins  are  coming  into  use,  and  these,  which  are  installed  at 
the  shaft,  on  the  various  operating  levels,  permit  the  trammers  to  dis- 
charge their  cars  into  the  bins,  and  skips  can  be  filled  from  the  chutes  of 
the  bins  as  required.  This  system  obviates  delays  both  in  tramming  and 
hoisting,  and  has  much  to  commend  it.  A  hoisting  system  installed  re- 
cently at  the  Wolverine  mine  provides  for  special  workmen  known  as 
car-dumpers.  The  trammers  leave  loaded  cars  at  the  shafts,  and  the  dump- 
ers discharge  these  into  the  skips,  beginning  at  the  top  hoisting  level,  and 
working  down,  level  by  level,  to  the  bottom,  then  riding  up  in  the  skips 
and  beginning  anew.  In  sinking  deep  winzes  the  shovel  is  the  main  reli- 
ance in  disposing  of  ore  or  rock,  which  must  be  shoveled  up  from  stage  to 
stage,  in  the  most  laborious  manner,  unless  a  donkey-hoist  is  installed  to 
care  for  the  dirt.  For  this  reason  upraises  are  preferable  to  sinking,  in  the 
opening  of  winzes,  as  a  rule. 

In  early  days  the  heavy  mass  copper  of  Lake  Superior  mines,  ranging 
in  weight  from  a  ton  to  500  tons  per  mass,  was  cut  up  into  chunks  not 
too  heavy  for  hoisting,  by  the  use  of  long-handled  chisels,  this  process 
)>eing  laborious,  slow  and  costly.  The  work  of  cutting  up  masses  under- 
ground is  now  done  with  pneumatic  chisels,  at  about  a  tithe  of  the  former 
cost. 

The  span  of  life  of  any  mine  is  a  matter  of  vital  importance  to  its 
owners,  but  no  general  rule  can  be  given  for  gauging  the  life  of  copper 
mines,  as  each  property  is  a  problem  with  varying  factors  that  must  be 
worked  out  individually.  The  Rio  Tinto  is  the  oldest  active  mine  of  the 
world,  and  until  the  discovery  of  the  nionzonite-porphyry  ore  bodies  at 
Ringham,  had  the  largest  proven  ore  reserves  of  any  mine  of  any  metal, 
notwithstanding  its  having  been  worked  for  some  three  thousand  years. 
The  I^ke  Superior  copper  mines,  oi)erating  on  stratified  beds,  will  hold 
indefinitely  in  depth,*  but  the  depth  to  which  successful  mining  may  be 
done  cannot  be  predicted  with  any  degree  of  certainty. 
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CHAPTER   V. 
The  Milling  and  Concentration  of  Copper. 

As  native  coppor  and  copptT  ores  iisimlly  occur  disseininated  in  gangue 
rock,  tlic  first  prcire«8  of  reduction  nftcT  the  ore  ia  brnug^lit  from  the  mine  | 
h  one  of  eoneent ration,     ililling  really  should   begin   in  the  mine,  and  a  | 
little  care  on  the  part  of  the  mine  *n]>erintendent  often  eases  the  bunieii  < 
of  the  mill  superintendent  and  brings  about  cheaper  and  closer  extraction. 
The  use  of  cxeessive  charges  of  d^-namite  in  bhistin^  not  only  is  n  w»»te 
of  exphisiveH,  hut  results  also  in  the  niiikin|j:  of  an  uuneceseiary  ijuantity  < 
of  lines,  cuiising  no  excess  of  slimes  in  the  mill,  with  coosetjuent  la}>or  Hud 
expense   in  extraction,  and   unnecesarily   heavy    losses.     The   mine   sui)c»r- 
intendent  also  can  aid   the   niillnmn  g^reatly  by   sending  with  his  ore  the 
minimnm  i]Uiint(ly  of  \vood»  drill-steel,  hammer-heads  and  other  material 
that  is  rather  unpleasantly  commcui  in  the  average  ore  that  reaches  the 
avera^^e  mill. 

U'hi*  vreneral  principles  of  tnillini?  are  the  same  in  the  concentration  of 
all  ores,  but  local  practice  varies  greatly,  according  to  the  nature  of  the 
oreH  of  various  districts.     The  ])ractiee  in  general  use  in  the  native  ctjppor 
mines  of  hake  Superior  is  given  at  the  end  of  this  chapter. 

Mills  usually  are  Iniilt  iis  near  the  mines  as  possible,  to  save  long  haiiU 
on  ore,  and  friMpiently  are  located  imm**diately  at  the  mines,  though  at 
tiities  it  is  necessary  to  build  the  mills  at  sotoc  distance  from  t!ie  workings 
in  order  In  secure  ade<juatf  water  supfily.  As  a  niJe  mills  are  located  in 
nionntainous  diHtriets.  where  full  ailvantage  can  be  taken  of  the  steep 
slopes,  and  modern  nulls  are  ao  planned  and  eon^itructed  that  the  raw  ore 
is  dumped  into  bins  at  the  top  of  the  structures,  and  passed  gradually 
through  the  various  processes,  the  final  concentrates  being  discharged  on 
the  lowest  terrace,  thus  taking  full  atl vantage  of  gravity.  The  elevation 
of  material,  once  common  in  all  mills,  is  reduced  to  a  minimum  in  mmiem 
plants,  which  are  nearly  autonmtir,  an*!  re(|UTre  mnch  smaller  forces  of 
Workmen,  who,  as  a  rule,  are  skilled  nn^n  that  understand  why  as  well  da 
how.  In  most  cases  a  ready-made  mill  \»  a  serimis  mistake— the  sanie 
Bort  of  a  mistake  that  would  he  made  by  the  laying  out  of  shafts  and 
drifts  for  a  mine  by  engineers  who  never  had  seen  the  property.  Every 
mine  haa  individual  problems  that  can  be  solved  satisfactorily  only  by 
the  man  on  the  gnmnd,  if  he  be  a  competent  miner,  and  the  same  obaerva* 
tit>n  holds  as  true  of  the  milling  a»  of  the  mining,  at  most  properties.  Much  , 
of  tlie  trouble  in  mill  practice  nris<-fl  from  faulty  designing,  often  where 
good  nLill  men,  eilhrr  Ncbniesil  or  practical,  nr  bnth,  plan  mills  to  treat 
oreH  fnuu  an  unfa  mil  iur  district.  l»cal  pecnfiarities  require  hK*al  adjujst* 
ment  in  milling  [jractice,  and  it  fre<pnmtly  is  the  ease  that  whrtt  is  the* 
best  praelice  for  the  milling  of  ore  fr(»m  one  mint*  is  not  exactly  suitabl** 
for  th*'  milling  i>f  on»  fr»im  i^ven  an  loliacrnt  property.  This  nmtler  ctf  locsil 
vannlions  i^  ojir  ilinf  cannot  hv  treated  except  in  the  Irroadest  outline,  nr 
in  the  fitllesf  fb'IrtiL  Tin*  bes(  modi-m  ntills  an*  nnw  <lesigned,  with  great, 
care,  to  trriit    Mu-  Hiwejih'  or*»  of  an  individui«l  prop*M'ty,  and  careful  de* 
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signers  frequently  make  extended  mill -tests,  and  other  experiments,  before 
desiring  either  the  structure  or  equipment  of  a  mill.  As  a  result  of  this 
care,  losses  have  been  greatly  reduciHi  at  the  best  mills,  and  tailings  now 
ziin  nearly  as  clean  as  the  slags  from  a  well  managed  smelter. 

There  is  a  general  haziness  regarding  the  matter  of  rating  milling 
capacity.  It  would  be  well  if  this  could  be  removed,  and  that  it  should 
come  to  be  clearly  understood  that  a  100 -ton  mill  was  designed  and 
equipped  to  treat  advantageously  100  tons  of  material  daily,  and  that  any 
considerable  excess  over  this  quantity  of  ore,  while  it  might  be  run  through, 
could  not  be  handled  so  as  to  secure  thoroughly  satisfactory  extraction. 
The  average  designer  is  apt  to  underrate  the  capacity  of  his  mill,  probably 
under  the  mistaken  impression  that  a  mill  rated  at  100  tons  that  proves 
capable  of  treating  125  tons  satisfactorily  is  a  credit  to  his  professional 
reputation.  The  best  results  never  are  seciu*ed  from  any  machinery  that 
is  run  to  the  fullest  limit  of  its  capacity.  In  many  cases  a  hundred-ton 
mill  may  be  made  to  put  through  150  tons  of  material,  but  the  work  will 
be  slighted  at  nearly  every  stage,  and  the  losses  will  be  correspondingly 
heavy. 

Too  much  stress  cannot  be  laid  upon  the  practical  coordination  of 
every  process  in  the  mill.  Each  particular  department  should  have  suffi- 
cient capacity  to  handle,  to  advantage,  its  due  proportion  of  material,  this 
capacity  necessarily  decreasing  toward  the  end,  as  the  ore  becomes  concen- 
trated, and  an  increasingly  large  amount  of  gangue  has  been  eliminated. 

Occasionally  there  arise  difficult  problems  in  handling  materials  of 
widely  varying  specific  gravity.  As  a  case  there  may  be  cited  the  Shannon 
mill,  in  Arizona,  which  treats  ores  have  the  following  specific  gravities: 
chrysocolla,  2;  azurite,  3.5  to  3.8;  malachite,  3.7  to  4;  chalcopyrite,  4.1  to 
4.3;  chalcocite,  5.3,  and  cuprite,  5.8  to  6.1,  while  the  specific  gravity  of  the 
quartz  gangue  is  2.64.  While  this  is  an  extreme  case,  it  is  by  no  means 
uncommon  for  a  mill  to  treat  ores  of  two  or  three  widely  varying  gravities. 
It  is  now  possible  to  handle  successfully  mixed  ores  that  were  worthless 
even  as  recently  as  the  close  of  the  Nineteenth  Century,  because  of  the 
impossibility  of  satisfactory  separation.  Zinc,  especially,  is  removed  from 
copper  ores  much  more  readily  than  formerly. 

In  the  concentration  of  ores,  hand  work  is  used  exclusively  at  some  of 
the  smaller  mines  that  are  distant  from  smelters,  where  the  ores  must  be 
brought  to  a  high  copper  tenor  by  hand  selection.  Even  in  the  case  of 
mines  having  good  mills,  a  limited  amount  of  hand  selection  may  be  used  to 
advantage,  and  hand-cobbing,  by  which  worthless  gangue  rock  is  separated 
from  valuable  ore,  may  relieve  the  mill  of  considerable  work.  Many  mills 
have  picking-tables  or  picking-belts.  The  best  form  of  picking  belt  is  one 
that  carries  the  material  past  the  workmen,  who  remove  the  valuable  ore 
for  further  treatment,  while  the  worthless  material  remains  on  the  belt  and 
is  dumped  automatically  at  the  end,  or  vice  versa.  Magnetic  separation 
is  used,  with  success,  in  a  number  of  copper  mills,  where  the  material  to 
be  removed  is  magnetic,  or  can  be  made  magnetic  by  roasting. 

For  almost  every  milling  operation  there  is  a  choice  of  machinery,  or 
process,  or  both,  and  advocates  of  these  different  processes  or  devices  usually 
are  loud  in  the  praises  of  their  pets.  Wliile  some  machines  are  better 
adapted  than  others  to  certain  uses,  more  depends  upon  the  entire  milling 
system   being  planned  with  a  view  to  treatment  of  the   particular  ore 
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handteil,  and  tUr  tntclligont  carrying  out  of  tliu  theiirj  into  practice^  than 
upon  thi*  iiiiiko  of  tilt?  iiiac'liirH*  ttmt  is  eiiiploye<lt  though  this  is  by  uo  mean* 
unirjipc>rtant.  A  gtM>d  itjitliiian  will  sr^cure  fair  result!*  from  iuditftrent 
nmeliiii('n%  while  an  ini'tlidtMit  milliuan  will  oUtaiti  poor  reaulta  from  ^vkhI 
machinery.  I'itJier  through  poor  grouping  or  inefficient  handling.  Only  the 
man  on  the  ground,  and  he  only  aftt*r  repeated  experiments,  can  inteliigently 
adjust  even  a  good  mill  to  fidly  satisfactory  work. 

Owing  to  searcity  oi  water  in  many  copper  mining  districts,  where 'it 
must  bt*  iijjed  and  husbanded  with  great  care»  settling  ponds  are  provided, 
and  some  great  eetmomiea  are  elfectcHl,  not  only  in  repeated  usings  of  the 
water,  after  ehirilication,  but  also  in  minimizing  the  gross  amount  of  water 
rec|uired  for  milling  ore.  The  Detroit  mill,  at  Clifton,  Arizona,  makes  ex- 
tensive une  of  settlers,  and  retiuirea  only  about  300  gallona  of  fresh  water 
per  ton  of  ore  treated. 

Large  storage-bins  for  ore  tire  of  much  advantage  to  a  mill,  and  the 
disadvantage  of  small  storage-bins  beeouK^a  apparent,  shortly,  to  the  super- 
intendent of  every  mill  that  is  bo  unfortunate  as  to  have  them.  Large  stor- 
age capaeity  for  raw  ore  all'ords  a  balance  wheel,  and  takes  up  slack  that 
otherwise  ressults  in  occasional  mill  sitoppages,  due  to  temporary  mine  stop- 
pages, or  even  to  a  decrease  in  the  diiy's  output  of  the  mine.  Large  stor- 
age capacity  for  concentrates  is  desirable  also,  in  some  cases,  though  not 
80  important  as   Morage  capacity   for  raw  ore. 

Modern  milling  practice  pays  greater  attention  than  formerly  t^  both 
extremes,  beginning  with  t!ie  coarse  concentrates  and  ending  with  the 
alinie-^,  and  the  claRsifieation  of  ore  is  carried  out  far  more  tlVoroughly 
than  formerly.  The  advantage  of  removing  concentrates  as  coarse  as  pos* 
nil  lie  is  that  by  so  doing  extensive  sliming  is  obviated.  At  every  operation 
by  which  ore  is  reduced  in  size,  slimes  are  iiroduced.  Some  i>re8  alime  much 
more  readily  than  others,  according  to  their  structures,  but  a!l  ores  are 
more  or  less  susceptible  to  sliming,  and  sliming  easily  can  be  carried  to 
excess  by  poorly  devised  milling  prueesses. 

Crushing  may  be  done  either  wet  or  dry.     Where  dry  crushing  is  in 
use  a  great  deal  of  fine  dust  gets  into  the  air,  and  thia  should  be  removed 
by  an  exbatist  fan.    On  very  heavy  material  it  is  advisalde  to  divide  the 
crushing  into  two,  and   possibly  three,  operations,  as  no  jaw-crusher  can  ^ 
break  masses  of  rock  or  ore  to  minimum  size  advaatageoualy*     Cnishora  fl 
are  of  many  makes,  but  are  essentially  of  two  classes,  one  being  the  jaw-  ^ 
crusher  and  the  other  the  gyratory  crusher.    There  is  a  dilTerence  of  opinion 
as  to  which  causes  the  most  sliming,  but  it  is  probable  that  a  smaller  per* 
centage  of  slimes  is  caused  by  gyratory  crushing,  in  most  cases.    The  jaw- 
cnisher   is   in  more  general  use,  however,  than  the  gyratory.     Rolls  are 
used  to  D  considerable  extent  in  milling  copper  ores,  but  are  not  employed 
flo  generally  as  in  the  reduction  of  lead  and  zinc  ores. 

It  is  ad^dsable  to  use  a  grizzly  or  trommel  between  eacii  proceis  of 
reduction,  and  the  use  of  a  grizzly  before  the  first  crushing  will  remove  a 
considerable  p*'rcentage  of  lines  from  average  ore.  The  intelligent  use  of 
grizzlies  or  trommels  not  only  obviates  exees.^ive  sliming,  but  also  saTes 
the  labor  and  power  that  otherwise  would  be  used  in  tmnecessary  crushing 
of  fine  material.  Revolving  scre^'us  or  trommels  are  of  different  styles  and 
makes.    These  usually  are  of  the  same  diameter  throughout,  but  occasion- 
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ally  are  built  tapering,  though  the  uniform  size  seems  more  satisfactory, 
as  a  rule.  The  material  delivered  to  such  screens  is  carried  to  the  lower 
end  of  the  trommel  by  gravity,  aided  by  the  rotary  motion  of  the  screen. 
'  The  openings  in  the  screen,  through  which  ore  falls,  may  be  of  uniform 
size,  from  end  to  end,  or  may  be  divided  into  two  or  even  three  sizes  of 
openings,  giving  the  same  number  of  sizes  of  concentrates.  More 
inclination  is  required  on  coarse  material  than  on  fine,  and  more  in  dry 
screening  than  wet.  Revolving  trommels  will  handle  ore  satisfactorily  down 
to  particles  of  two  to  three  millimeters  in  size,  and  impact  screens  will  do 
good  work  9n  lumps  of  ore  as  small  as  one  millimeter  in  size.  Perforated 
metal  is  preferable  to  woven  wire  for  screens,  as  the  perforations  are  very 
slow  in  wearing,  while  the  woven  wire  is  quite  certain  to  give  opening^  of 
irregular  dimensions  after  the  screen  has  been  used  for  a  short  time. 

After  crushing  the  ore  is  passed  over  jigs,  of  which  there  are  a  great 
many  different  designs,  though  the  essential  principle  is  the  same  in  all,  . 
the  gangue,  which  is  lighter  than  the  ore,  being  driven  off  by  rapid  oscil- 
latory or  vibratory  movements  of  the  bed  of  the  jig,  aided  by  the  force  of 
running  water,  the  vibration  and  water  jets  being  so  carefully  regulated 
as  to  permit  the  ore  to  remain  on  the  bed  of  the  jig  while  the  worthless 
gangue  rock  is  washed  away.  No  matter  how  carefully  this  work  may  be 
done  a  little  ore  is  lost  in  the  tailings  and  a  little  rock  remains  with  the 
concentrates  .  The  Hancock  jig  has  the  greatest  capacity  of  any  make,  and 
its  use  is  increasing  outside  of  Australia,  where  it  was  invented.  While  not 
suited  to  all  grades  of  ore,  there  are  many  copper  ores  on  which  it  can  be 
used  to  advantage.  The  jigs  usually  are  worked  in  series,  and  are  divided 
for  the  handling  of  two  or  three  different  sizes  of  material,  these  being 
known  as  roughing  jigs,  middling  jigs  and  finishing  jigs,  or  having  other 
names,  according  to  different  local  usages,  for  the  coarse  ore,  middlings  or 
raggings,  and  fines.  There  is  much  more  regrinding  of  both  middlings  and 
tailings  than  formerly,  and  there  is  much  better  machinery  available  for 
this  purpose  than  even  a  few  years  ago. 

The  treatment  of  slimes  varies  greatly,  in  different  mills,  but,  as  a  rule, 
the  slimes  are  put  over  patented  concentrators  or  tables,  of  which  the 
Wilfley  seems  the  most  effective  and  in  most  general  use.  The  Willley 
grades  the  fine  ores  and  separates  them  from  the  finely  crushed  jjanguc  rock 
by  means  of  an  inclined  table  having  rilllos  covering  about  one-half  of  the 
surface,  these  being  arranged  along  a  diagonal  line  from  corner  to  corner, 
the  table  having  a  slight  oscillatory  movement.  Circular  tables  also  arc  used 
to  some  extent.  Screen  sizing  usually  is  stopped  at  about  three  millimeters, 
and  hydraulic  sizing  begun.  This  is  very  effective,  in  most  cases,  hut  is  not 
suitable  for  fine  slimes  that  already  contain  an  excess  of  ore,  these  reciuiring 
settling  tanks.  There  is  one  make  of  hydraulic  classifier,  of  consideral^le 
promise,  that  utilizes  air-jets  in  connection  with  water.  Hydraulic  classi- 
fiers are  of  considerable  variety  in  form,  but  usually  have  "V"  or  "W" 
shaped  bottoms,  whence  the  settled  fines  are  drawn  off,  through  plugs,  for 
further  treatment.  Slime  tanks  also  are  in  use  in  many  mills  for  the  final 
collection  of  fines.  Filter  presses  are  used  but  slightly  for  copper  milling, 
though  in  common  use  in  many  gold  mills.  One  of  the  greatest  advances 
made  in  milling  practice,  since  the  beginning  of  the  century,  lies  in  the  far 
greater  saving  of  slimes,  as  compared  with  the  older  practice. 

In  the  matter  of  sampling,  the  old  and  highly  inefficient  rule-of-thumb 
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plan  ha^  hnrn  liiscardt'tl,  in  all  jiKKlcm  mills.  There  are  several  excellent 
makea  of  automatic  Banipler&.  that  do  vt»ry  accurate  work,  but,  of  course, 
these  snniplei?  must  be  assayed  butli  honestly  and  carefully  in  order  to  take 
advantage  of  the  information  that  they  olVer  regarding  losses  in  tailings. 
It  15  probable  that  the  loanes  in  tailings  in  old  niilla  were  considerably 
greater  than  ever  were  shown  by  the  grab-samples  taken  under  the  old 
methods. 

The  fines  and  slimes  from  the  mill  are  finely  comminuted,  hence  usually 
require  briquctting  before  smelting,  as  otherwise  a  large  proportion  would 
be  blown  out  of  the  furnace  as  Jiue-dust.  A  small  quantity  of  li^rie,  or  &ome 
other  suitable  material,  may  be  used  for  a  binder,  in  briquetting,  btit  this 
is  not  neees«ury  in  all  cases,  and  in  some  instances  fines  and  slimes  from  the 
mill  are  briquetted  in  connection  with  flue-dust  from  the  smelter,  prelim- 
inary to  furnaee  treatment. 

Oil  concentration  has  been  exfverimented  T,\ith  extensively,  but  is  not 
yet  fully  accepted  in  milling  practice,  though  some  excellent  results  have 
been  securetb  In  nearly  every  instance  where  oil  concentration  has  been 
carefully  tested,  the  technieal  results  have  been  very  satisfactory,  but  in 
many  cases  the  process  has  not  proven  eotiinier*  ially  availnble.  Given  a  fairly 
Bteady  and  copious  supply  of  material  suitable  for  oil  concentration,  there 
seems  no  sound  reason  why  the  prtjcess  should  not  prove  a  commercial  sue- 
cess.  There  are  several  prtjcesses  of  oil  c^^uicentnition,  but  the  original  and 
most  important  is  the  Elmore  system.  By  this*  process  the  ore  is  first  pulped, 
then  passed  through  a  horizontal  rotary  ^Irum,  provided  with  cross-blades 
that  lift  and  drop  the  pulp  while  [imftf  lling  it  along  the  drum»  With  the 
pulp  is  admitted  a  small  quantity  of  viscous  oil,  left  as  a  residue  from  the 
refining  of  petroleum.  This  oil,  which  is  the  best  for  the  purpose,  ami  also 
possesses  the  advantage  of  cheapness^  selects  the  ore  while  rejecting  the 
gangoe  rock.  The  oik*d  pulp  is  diseliarged,  automatical lly*  into  spitzkaaten, 
in  which  the  tailings  of  giuigue  rock  scuttle  down  and  rtow  o(T,  while  the  oil 
containing  the  line  ore  Hoats  and  is  drawn  oflT  from  the  top  of  the  spitt- 
kasten,  into  a  centrifugal  extractor  that  removes  the  oil,  which  is  again  used, 
the  loss  of  «>it  in  the  process  beiuff  quite  sinalL 

Various  forms  of  pneumatic  eonoentrators  have  been  devised,  froin  time 
to  time,  but  none  seem  tt*  have  scored  a  marked  success,  though  the  theory 
seems  good,  and  pneumatic  concentration  may  beeome  a  success,  event- 
ually. 

Electric  concentration  has  been  attempted,  at  various  times  and  in 
various  ways.  The  njost  promising  of  the  electric  procesBea,  to  date,  pro- 
vides for  the  utilisation  of  static  eh»ctricity.  Finely  crushed  ore  and  gangue 
come  into  contact  with  a  m<*tallic  surface,  charged  statically,  which  repels 
the  partieh'H  uf  high  conductivity,  while  those  of  low  ctvuductivity  are 
n^tainod  fr>r  a  su0ir:'ient  length  of  time  to  be  drawn  aside  and  diseharged 
into  a  separate  receptacle.  This  process,  while  it  does  not  af)pear  to  have 
conje  into  use,  would  seem  to  possess  intrinsic  merit,  for  the  seitarati<*n  of 
mixwl  ores  of  ehaleopyrite,  sphalerite  and  galena,  which  are  of  such  common 
occurrence,  intimntely  intermix^,  in   many  fields. 

Tn  the  T.nke  Superior  distriet.  where  copper  is  found  ruitive,  the  mill- 
ing  proeeH**  differs  sninewlmt  frtoti  any  in  usp  elsewhere,  the  prtnt-ipal  fea* 
ture  of  diJTcrenee  heinsr  in  the  crushing  of  ore  by  steam  stamps.    The  native 
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metal  occurs  mainly  disseminated  in  small  particles  through  amygdaloidal 
or  conglomerate  jock,  in  quantities  averaging  only  15  to  30  pounds  of  copper 
to  the  short  ton  of  rock  in  the  amygdaloid  mines,  and  averaging  only  45 
pounds  of  copper  in  the  richest  conglomerate  mine.  The  metal  sometimes 
occurs  in  masses  that  weigh  from  a  few  pounds  up  to  hundreds  of  tons 
each.  The  larger  masses  are  cut  underground  into  pieces  sizeable  for  hoist- 
ing, and  when  arrived  at  surface,  are  hand-cobbed,  to  eliminate  as  much  as 
possible  of  the  adhering  gangue,  and  then  put  directly  into  the  reverberatory 
furnaces  for  smelting. 

The  preliminary  work  of  a  stamp-mill,  in  the  Lake  Superior  district, 
is  done  in  the  rock-house  at  the  mine.  This  usually  is  built  in  connection 
with  the  shafthouse,  though  one  rock-house  may  care  for  the  production 
of  two  shafts.  The  ore  is  dumped  from  the  skips,  or  cages,  onto  the  upper 
floor  of  the  rock-house,  where  the  small  masses  are  cobbed  under  steam- 
hammers,  and  the  balance  of  the  ore,  containing  fine  copper  disseminated 
through  gangue  rock,  is  passed  over  a  grizzly,  the  larger  masses  going 
through  a  powerful  jaw-crusher,  the  product  of  which  descends  to  the  next 
floor  and  there  is  put  through  smaller  crushers,  going  thence  to  bins,  from  . 
whence  it  is  drawn  into  railroad  cars  and  taken  to  the  stamp-mills. 

The  modern  stamp-mills  are  of  fireproof  construction,  having  steel 
frames,  with  cement  floors,  and  are  liberally  supplied  with  windows  for 
lighting.  The  buildings  are  terraced,  so  as  to  take  full  alvantage  of  gravity 
in  handling  the  material  treated.  The  storage  bins  at  the  tops  of  the 
mills,  are  connected  with  trestles,  which  permit  the  access  of  loaded 
trains,  and  the  bins  are  of  great  capacity,  holding  thousands  of  tons  of 
rock  in  the  larger  mills.  Picking-belts  are  used  to  some  extent  in  some  of 
the  mills. 

The  first  stamps  in  the  mills  of  the  Lake  Superior  district  were  of  the 
old  Cornish  style,  crushing  by  gravity  alone.  The  Ball  head  is  a  single 
stamp,  operated  by  steam,  and  the  entire  stamp,  including  mortar-box, 
is  one  machine,  set  upon  a  very  heavy  foundation.  Formerly  heavy  timbers 
were  placed  between  the  foundation  and  the  mortar-box  to  furnish  vibra- 
tion, but  these  were  found  undesirable,  and  the  practice  has  been  discon- 
tinued. The  ordinary  steam-stamp  has  a  piston  of  18  to  20  inches  diameter, 
with  stroke  of  about  24  inches,  the  piston  developing  a  velocity  of  about 
25  feet  per  second  and  striking  blows  of  three  to  four  tons,  at  the  rate  of 
90  to  110  strokes  per  minute,  under  a  steam  pressure  of  95  to  120  pounds 
per  inch,  in  the  case  of  the  simple  heads,  wlfth  are  driven  by  engines  of 
150  to  250  horse-power  each.  The  weight  of  the  reciprocating  parts  of  a 
steam  stamp  averages  about  5,500  pounds.  The  economy  in  steam  con- 
sumption possible  through  compounding  the  simple  stamps  being  readily 
apparent,  cross-compounding  was  tested  thoroughly  at  the  Champion  mill 
for  about  a  year.  The  results  proved  a  large  economy  in  steam  consump- 
tion, but  the  very  considerable  dis'ad vantages  inherent  in  working  four  500- 
ton  stamps  as  a  unit  proved  too  great,  and  the  system  was  abandoned. 
The  cross -compound  stamp  was  followed  by  the  Nordberg  steeple-com- 
pound stamp.  This  has  high  and  low  pressure  cylinders,  mounted  tandem 
one  aljove  the  other,  and  in  actual  practice  the  steeple -compound  stamp 
has  given  an  increased  capacity  averaging  about  25  per  cent.,  with  a  saving 
of  about  25  per  cent,  in  fuel.    At  the  beginning  of  the  last^decade  of  the 
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NiiK'tocntli  CViitoury  the  avorugo  crushing  capacity  of  the  simple 
stall) p  in  tin*  f^ak(>  Superior  district  was  350  tons  per  24  hours.  This  kl 
been  increased  by  heavier  parts,  greater  power  and  the  discarding  of  timfav 
foundations,  to  '>()()  and  even  000  tons  per  diem.  The  steeple-oompooil 
stamp  is  of  much  greater  capacity,  one  stamp  in  the  Osceola  mill  hsfif 
cruslied  779  tons  of  amygdaloid  rock  in  24  hours,  in  1906,  with  an  vnn^t 
for  two  weeks  of  GOO  tons  per  day,  including  all  stops.  The  capacity  of  thi 
stamps  varies  considerably,  at  the  dilferent  mills,  according  to  the  natUf' 
of  the  rock  crushed.  The  conglomerate  rock  of  the  Calumet  A  Hedi  fi 
much  more  refractory  than  the  amygdaloidal  rocks  of  the  other  miMii 
and  a  stamp  can  treat  only  60  to  65  per  cent,  as  much  conglomerito  M 
amygdaloidal  rock.  The  C(mgl<)merate  also  is  much  harder  upon  sttiip* 
shoes  than  the  amygdaloid.  These  shoes  are  of  chilled  iron,  cist  bj 
local  foundries,  which  are  able  to  give  an  11-inch  chill,  a  statement  tltfA 
may  be  doubted,  but  is  susceptible  of  full  vcriiication.  The  shoes  wd^ 
al)out  800  pounds  each  when  cast,  but  lose  half  of  their  weight  and  be* 
come  badly  worn  in  four  to  fourteen  days,  according  to  the  nature  of  tk» 
rock  crushed,  and  arc  then  discarded.  Rock  is  fed  under  the  stamps  il 
pieces  ranging  up  to  a  foot  or  fifteen  inches  in  extreme  dimension,  witk 
a  smallest  dimension  of  about  four  to  six  inches. 

The  system  of  coarse  stamping  now  in  general  use  was  begun  ^t  tka 
end  of  the  Nineteenth  Century.     This  process  utilizes  mortar-grates  for 
discharge    having    perforations    of   about    ten-sixteenths    inch   in    sise,  ai  • 
against  the  old  standard  of  about  three-sixteenths   inch  only,  while  re- 
volving  screens,   with   aperatures   of  about    four-sixteenths   inch,  let  ottt 
tlie  fines  and  return  the  oversize  to  auxiliary  machinery  for  recrushing. 
The  coarse  stamping  system  has  resulted  in  giving  about  50  per  cent,  of 
the  mill  product  from  the  stamps,  before  jigging,  as  against  10  per  cent. 
extractt'd  at   the   heads  under  the   old   method,  thus  atfocting  important 
ec<momies  in  the  amount  of  material  handled  in  stamps  and  jigs,  and  re- 
ducing the  quantity  of  slimes. 

From  the  stamps  the  crushed  rock  is  fed  to  jigs,  which  are  in  series, 
taking  coarse  and  fine  sands  from  the  stamps.  A  portion  of  the  coarse 
sands,  disc-harged  as  tailings,  is  recruslied  and  rejigged.  Various  types 
of  regrinding  mills  are  in  use,  including  Chilean  mills  and  other  forms. 
The  cost  of  regrinding  Calumet  &  Tlecla  conglomerate,  which  is  extremely 
refractory,  has  ranged  as  high  as  30  cents  per  ton  in  Chilean  mills,  but 
in  Iluntingttm  mills  the  cost  has  ])een  cut  to  10  cents  per  ton.  The  fines 
and  slimes  are  passed  over  slime-tables  of  various  patterns,  these  includ- 
ing the  old-style  Evans  round-table,  frequently  with  two  or  three  super- 
imposed decks,  to  save  floor  space,  and  the  Wilfley  and  Overstrom  patent 
tables,  which  have  given  very  satisfactory  results.  The  waste  sands  are 
washed  through  launders  to  some  distance  from  the  mill,  while  the  con- 
centrated metal,  with  its  adliering  gangue-rock,  known  locally  as  mineral, 
is  shipped  to  the  smelters  for  reduction.  Formerly  the  mill  practice  of  the 
Lake  Superior  district  called  for  dressing  mineral  to  a  high  percentage  of 
metallic  contents,  but  modern  practice  yields  mineral  much  lower  in 
copper  tenor,  and  the  losses  in  tailings  now  average  only  alK>ut  one-half 
as  much  as  at  the  beginning  of  the  last  decade  of  the  Nineteenth  Century. 
The  mineral  produced  by  the  Lake  Su])erior  mills  varies  greatly,  ranging 
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from  50  to  80  per  cent,  in  copper  tenor.  Most  of  the  mills  make  several 
different  grades  of  mineral,  these  varying  in  size  of  material,  and  als^  in 
richness,  the  coarser  grades  carrying  the  larger  percentage  of  copper.  In 
Bome  of  the  mills  the  coarser  mineral  is  hand-picked  for  particles  of  silver. 

Water  consumption  has  been  r^uced  about  one-third  through  coarse 
stamping  and  other  economies.  Owing  to  unlimited  water  supply,  and 
the  enormous  capacity  of  their  pumps,  the  Lake  Superior  mills  have  been 
very  prodigal  of  water  in  their  washrooms.  In  the  last  decade  of  the 
Nineteenth  Century  as  much  as  10,000  gallons  of  water  was  used  for 
washing  a  ton  of  ore,  but  this  consumption  has  been  reduced  to  an  aver- 
age of  about  7,000  gallons  per  ton,  and  it  is  evident  that  considerable 
further  economies  are  possible. 

Owing  to  the  compounding  of  stamps,  resulting  in  greatly  increased 
crushing  capacity,  some  of  the  older  mills  have  Injcn  unduly  crowded  in 
their  washrooms,  with  consequent  losses  in  tailings.  The  newer  mills  pro- 
vide a  -much  larger  area  of  washroom  for  each  stamp,  thus  allowing  for 
the  greatly  increased  stamping  capacity  of  each  head. 

The  tailings  of  the  Lake  Superior  mines  range  from  0.15  to  0.75  per 
cent,  in  copper  tenor.  These  figures  arc  low,  but  are  not  as  low  as  might 
be  wished,  in  view  of  the  low  average  tenor  of  the  original  ore.  Croat  im- 
provements have  been  effected,  however,  and  the  losses  in  tailings  now 
average  no  more  than  half  those  of  twenty  years  ago.  Many  attempts 
have  been  made  in  the  district,  and  are  being  continued  at  the  Calumet 
&  Hecia,  at  reworking  the  tailings,  but  so  far  none  have  proven  commer- 
cially feasible.  The  stamp-sand  from  the  mills  is  utilized  locally  for 
mortar,  in  building  construction,  and  is  excellently  adapted  to  that  work. 
The  stamp-sand  also  is  used  in  making  sand-lime  brick,  and  for  the 
manufacture  of  paving  blocks. 
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CHAPTER    VL 
The  Hydrometallurgy  of  Copper. 

Readers  desiring  a  *3etailod  oxpogn'tion  of  this  subject  are  referred  I? 
Eiaslor^rt    [-xpelieiit   volume    entith-d   "Hydro metallurgy   of  Copix^r."     Thit 
ehaptt^r  will  bo  found  to  give  a  fairly  coinpltte  outline  of  the  subject,  but^ 
without  any  attf'nipt  at  groat  detail. 

The  extraction  of  cnppt'r  values*  from  ori^s  by  aimple  leaching  pro- 
c^s^i'B  has  been  known  for  ninny  centuries,  and  probably  \yi\a  tliscoveredi 
by  some  of  the  oarlitf^t  followers  of  mining  ami  metallurgy.  Lcaehing  pro- 
vesfcips  vary»  accord inj:  to  nature  of  the  ores,  and  in  minor  details.  The  , 
Himplt^st  proc<\*^s  in  that  by  wliieli  the  water  from  sulphide  eopj>er  mini*ii| 
13  eonipelled  to  prt'cipitiite  its  copper  values  on  scrap-iron,  after  reaching] 
surface.  Planta  for  leaching  eupriffrous  nunc  waters  are  simple,  unually*] 
and  the  proeess  ia  esHcntially  the  same,  wherever  used.  At  Butte  the  [ 
water  from  the  uiinca  carries  .00 lo  to  .0065  per  cent,  coppor,  and  th« ! 
seepage  vvatc?r  from  the  tailings  pilcg  is  very  much  richer.  The  o\idati«>il| 
*tf  chrih'itpyritc  in  tidlin^s  in  very  slow,  but  ehaleocite  and  oxidixinl  on-a] 
leach  much  more  rapidly.  Tho  tailings  piles  at  Butte  are  leachr-d  byl 
water,  eonveyi'd  In  ditchi'?^  over  the  snrfuee  of  the  piles,  and  such  leach- J 
water,  after  leaving  tht*  tailingH^  gr>e»  from  pond  to  jiond,  and  then  is  J 
pniniM'd  to  pr«'ei[)itating  tankw^  in  seriea  of  two  or  three  with  grades  of  1  to] 
240  at  the  beginning,  and  1  to  50  nt  the  end,  the  eoi>j>er  being  preeipitatinH 
on  seraji-iron,  tin  cans  and  other  iron  wa.ste,  the  product  being  eenientl 
copper  running  from  'Ai)  to  W  per  cent*  in  copper  tenor.  The  product  J 
resulting  from  the  preeifdtation  of  c^tpjn^r  from  cuprous  sulphate  solutions  | 
npim  scrjip  iron  is  a  very  impure  mixture  of  metiiUie  copptT  with  iron,] 
antimony,  argenie,  silica,  etc.»  and  is  washed,  eometimea  repeatetlly,  before j 
reduction  to  blister  copper  in  blast -fnrnaces, 

Lixivlatinn   is  eHpeeially   adapted  to  sulphide  ores  of  low  grade,  Ijiit] 
not  all  low  grade  ores  can  be  handh^d   advantageously  by  leaching,  as    it] 
IB  not  adapted  to  ores  eimtaining  considerable  {|iiantities  of  fernms  oxitlo, 
manganese  or  lime,  while   the  leaner  oxides,  carbonates  and  disseminaieil j 
Bulfdiides  having  quartz  gungues  are  e«|)ecially  suited  to  lixiviation.     Th«1 
initial  outlay  for  a  leaching  ])laiit  is  exunparatively  small,  but  the  process  ] 
is  »low,   and,    to   la?    even    fairly   complete,   requires    much   time,    for   longj 
continui'd  beaching,  in  tho  ease  of  average  ores.     Where  applied  on  a  very] 
extensive  scale,  as  in  Spain,  the  principal  disadvantage  is  the  locking  up] 
of   enormous   quantities   of   ore.    entailing   a   heavy    investment,   but   thi^j 
disadvantage,  when  once  oviTOuue,  affords  compensation  by  reason  of  th<%1 
immense  amount  of  material  in   process  of  leaching  acting  a-4  a  anrt   of 
bahtnee  wheel,  rendering  it  pi»ssilde  to  forecast   production  to  a  far  greater 
extent  than  in  tlte  case  of  mines  u*^ing  ordinary  ct>ncent ration  and  smelt- 
ing processes   trf  riHlneti^m. 

The   mine«   *»f  the  Sierra   Morerni,   in  Spain   and   Portugal,  have  bt'<*ri 
worked  UJternutlently   for  ab«a»t   Ihree  tbnusand  years,  an<l  immense  pilc^i  ^ 
of  low  grade  sulphide  ores  and  refuse  have  accu  uuliitetl.     As  Ihe.Ht*   «Mj«fh- 


HTVROUETALLrBGT. 


Ibf  ralphirlc«  became  OTidiftd  |;mliudlr, 
glat  QlwMit  \ty  thi?  miiiA.    The  Imlk  of  tJi# 
\i  wa»  tearopd.  «t  some  remote  time  is  tlir  iiitit,  tJnt  tkr 
I  could  he  Mired  br  drpo«ttiiig  armp  Imn  in  tkm  f«ti  •!  tW 
pnic««9  of  »eiruTing  copper  froBi  Mil|i^ftii*  inteliii  ii  ivi 
Dv  old  and  \d\r  cHjpper  mimat  ad  weQ  ■«  at  actm 
irt»  of  IIm^  wi*rld. 

T^^  pr(X»9S  of  nAtural  oraieixtatuMi  m  vril 

mine,  in  Portngnl,  where  the  low  grade 

>  ihtsf  or  four  inch  fti;te,  Atul  pUed  in  fMrwHi  hiiii^.  IS  %m 

t\t»\$h\,  which  are  proiricjt'd  with  TaJkjm  for  ifaminay,  «ilk  Ih 

I  »t  btf-n tlFL     Pipi-s  Are  laid  orer  the  smfMe  nf  tW  Mif^  ai 

cfuplitd  c^ipjouf  }y.  at  inlerT«tft.    T¥e  wvter  iir«iiEb|f  fi«tt  tW  fc 

1  Irdi^l  (I)  ilm'rtHt,  and  the  metAl«  farri*^  in  •olstkin  •• 

pmnpitatd  on  ^crap  iron*    Some  of  Ube  bi!a|iB  a&  tie 

ttiii  lA  miicii  Ai*  A   million  tom  r>f  pAfiiaJIV' 

fmnit 

0^  i'l: 
pb: 


>  n  Tears  for  the  oonpleie  cgctneliaB  «f 
t  where  fnrther  mic»  bf  rvi«  iMt 

>t,»le. 
^  .  thrKt.  whieh  miglrt  l»  t>fi»il  antfrmi  « 

nit|itiu>j  jr.f  a  km^  time  at  the  Hto  Tteio  VMw  fai  S^pifa 
iMiTrnlii]  Uy  %  prvM'W!'  that  vill  Ite  Jiipfibaii  lal#r«    ll^  i 
fir<>ii*f»  (»n*  ra*  jdlml  in  nmsthca|kR^  cnlM  tiiiTaa»  te 
I  h  V>(K)  tiiHH  p^r  hr-ap,  t)>e  «ife  nuifisp  frMB  LS  k»  t  fm  m 
I  IftKir.  Ttii*  h-mpH  wore  tlrrHl  Immli^  alowfj  fjor  tione  ia  ■& 
liHkifh  \ht»  ort-^   then    unifuniilj   uid   ihf^^m^kij 
Iri'fli^t  tinkii.  »'a^li  al»«ut  S  fret  tli^*  wa4# 

l»hlnt  ttitli  false   hottotna  i»f  iquarr  T¥r 

(Unki  mjt  into  Mttlffig  t4Uilc».  wl^rf^  tl;^  ^^'H*^ 

lifVfi  or  six   Miirrr*^Te  lettcHittfi  tllr  ore   w^m 
^imtM  t«^n'er<m,  aji4  veatlierrd  Ag»iB  f^ie 
Rio  Ttnin  hAd  abotii  teres  isiifM  toaa  «f 

Tliv  prf«>etTt  leaehmg  |Htfa«>  ill  Hie  «t  iJhe  8ia 
^•rn  tJtf  (neth«Ml  prefir*tt%lr  iWrri>p^    TW  lailk  a#  iW 
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and  the  surface  it  leveled,  each  com|^*letcHl  heap  containing  approxinii 
IDO^OOO  tons  of  ore.    The  surface  of  each  heap,  after  levelling,  is  formed 
squares,  by  means  of  ridgea  of  mineral,  tlie^p  serving  to  distribute  the  will 
locally.     A  system  of  gutters  is  arningrti  for  running  water  over  all  pai 
of  ihe  nia^^s,  and  water  m  run  on  ns  the  hejip  is  built  up.    The  ore  oxidi 
rjipidly,  tlie  lemperaturt'  of  the  air  in  the  chimneys  rising  to  170'^  to  ISO 
Fahrenheit,  and  at  the  latter  point  the  chimney  a  are  closed,  to  check 
rnpid  local  oxidation,  and  to  promote  the  alow  and  thoro\igh  oxidation  c^  ^ 
the  entire  heap.     The  pile  of  ore  elmnge^  to  a  brownish  color,  due  to  tlv^ 
liydrotioii  of  the  yellowish,  hittiic  ferric  salt.    Great  care  is  retjuired  to  pi 
veTit   tiring  the  heiip,  a&   lire  once   started   Js  vrry  difficult   to  extingul 
When  oxidation  has  proceeded  as  far  as  safe,  water  is  su[>plied,  at  the  rat 
iif  5{>  cubic  meters  per  hour,  until  the  soluble  cxJpper  is  leached  out,  afte 
which  the  heap  ia  allowed  to  oxidize  nnturally,  and  the  process  of  leacf 
is  re(ietticd.    After  about  one  yt^^T  the  s^siuares  on  the  surface  of  the  heap 
rearrnnged,  and  gutters  are  shifted.    At  the  edges  of  the  heap  the  mil 
ha'i  become  cemented,  hobiing  a  c'tnsideiiiblc  tpiantity  of  copper  smalts,  ancM 
the  c*dgt'H  are  dug  down  into  terraces,  and  the  copper  extracted  thi*refrora_ 
hy  war^bing.     Wlien  the  copper  eonteiitj*  have  been  reduced  to  a1>otit  0.3  per 
et-nt,,  tht^  heap  is  considertd  Ihorrmrrlily  leached,  and  the  residue,  contain- 
ing an  average  of  41».5  per  cent,  sulphur,  is  exported  as  washed  sulphur  ore. 

The  copper  lii]Uur,  as  it  runs  from  the  heap,  has  Cfinsiderafde  ferric  iron 
in  solution,  and,  to  remove  this,  the  liquor  is  run  over  a  smaller  heap  of  ore, 
known  as  a  filter  betl,  Untj  in  a  reservoir  formed  l\v  a  nuisonry  dam  thrown 
acRjsts  a  Bfiinll  ravine.  The  filter  bed  greiitly  reduees  the  (piantity  of  ferric 
iron  earrietl  in  solution,  and  the  leached  Itcjuor  is  then  run  to  the  cementa' 
tion  tanks,  reaching  the  tanks  eontaininii,  per  cubic  meter,  about  4,000 
grama  of  copper.  1,WU  grams  of  feiTic  iron,  ;.*0,000  grams  of  ferrous  iroDi 
10,000  grama  of  free  sulphuric  acid  and  about  ^(\Q  grams  of  arsenic,  a 
total  nf  about  3.5  per  cent,  carried  in  9i>.3  per  cent,  water.  The  liquor  is 
run  from  the  reservoirs,  at  about  300  cubic  meters  per  hour,  through  the 
precipitation  tanks  over  pig  iron,  producing  cement  copjM^r,  the  process  of 
cementation  l>eing  faeilitaled  by  warm  weather*  The  precipitation  tanks 
are  arriiiiged  in  series,  on  the  slope  of  a  hill,  the  leach-lit^uor  passing  for- 
ward and  back,  and  lieing  dischargtHl  from  the  lowest  tank  practically  fn?e 
from  coppf*r,  but  containing  considerable  ferrous  iron  and  free  sulphuric 
acid.  This  wuste  liquor  coming  from  the  cementatitm  tanks,  called  salida, 
is  pumjjed  back  and  mixed  with  frenh  water,  for  further  use  on  the 
leach-heaps,  >Iaeh  series  contains  three  parallel  tanks,  which  are  about 
2^4  f«^t  deep,  ijV^  feet  wide  and  320  feeet  long,  the  slope  at  the  bottom  vary- 
ing from  one  in  five  hundred,  in  the  first  series,  to  one  in  ninety  in  the  last 
eeries,  added  velocity  being  provided  in  the  final  series  to  overcome  the 
tendency  of  the  free  fiulphuric  acid  to  attack  the  prg  iron  more  rapidly  as 
copper  is  deposited  from  the  solution.  The  tanks  are  built  of  lumber  and 
the  spaces  between  them  filled  in  with  stone  and  cement.  No  metal  is  used 
in  the  const i-nction  of  the  tanks,  wooden  plugs  being  used  for  joining  Ih© 
timbers.  Cracks  l>etvveen  the  boards  are  tilled  with  oakum  and  pitch,  to 
render  the  tanks  water-tight,  and  at  each  end  of  each  tank  there  is  a  drop- 
door.     The  tanks  contain  about  one  ton  of  pig  iron  for  each  foot  of  length. 

The  precipitate  is  taken  daily  from  the  tanks,  the  ci'ntent  ctJ[iper  Inking 
removed  from  one  tank  at  a  tiuic.     The  rough  precipitate  is  taken  to  the 
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cleaning  and  concpntration  plant,  where  the  precipitate  is  cobbed  from  the 
pig-iron,  which  is  replaced  for  further  use.  The  crude  precipitate  so  secured, 
containing  an  average  of  about  70  per  cent,  copper,  is  fed  ont«  a  perforated 
copper  plate,  through  which  it  is  washed  by  a  strong  jet  of  water  from  a 
small  nozzle,  into  a  long  launder,  material  not  passing  the  perforations 
being  removed  and  hand-sorted.  The  precipitate  passing  into  the  launder 
is  washed  and  concentrated,  by  the  velocity  of  the  water,  into  different 
l^ades.  The  first  few  yards  of  the  launder  produce  a  red  precipitate,  known 
as  Xo.  1,  that  assays  about  94  per  cent,  copper  and  under  0.24  per  cent. 
Arsenic.  This  is  followed  by  No.  2  precipitate,  assaying  about  92  ppr  cent. 
copper  and  between  0.3  and  0.75  per  cent,  arsenic,  while  No.  3  precipitate, 
at  the  far  end  of  the  launder,  consisting  of  very  fine  grains,  averages  only 
about  50  per  cent,  copper,  and  up  to  about  5  per  cent,  arsenic,  including  also 
graphite  from  the  pig-iron,  and  some  antimony  and  bismuth.  Nos.  1  and  2 
precipitate  are  bagged  for  shipment  to  the  refinery,  and  No.  3  is  moistened 
with  acid  liquors,  made  into  balls  by  hand,  dried  in  the  sun  and  then  smelted 
and  bessemerized  in  the  ordinary  manner. 

A  system  of  combined  roasting  and  leaching,  in  use  in  the  Sierra 
Morena  district  of  Spain,  consists  of  roasting  copper  sulphides  with  ferrous 
iron  sulphate,  which  reduces  the  copper  to  the  form  of  sulphate,  after  which 
it  is  leached.  Iron  sulphate  is  produced  extensively  in  the  ordinary  cement- 
ation process. 

Copper  sulphides  may  be  converted  into  chlorides  in  various  ways.  By 
one  process  the  sulphide  copper  ores  are  treated  with  ferric  chloride,  or  with 
ferrous  chloride  and  hydrochloric  acid,  decomposition  being  hastened  by  satu- 
rating the  ores  under  treatment  with  calcium  chloride  or  sodium  chloride, 
both  cheap  and  common  chemicals.  Another  process,  which  is  quicker, 
and  gives  closer  extraction,  though  costlier,  consists  of  roasting  the  raw 
sulphide  ores  with  the  addition  of  al)Out  1.75  per  cent.  salt.  The  ore  so 
treated  is  roasted  in  teleras,  after  which  the  chlorurizod  ore  is  leached  in 
vats,  and  the  residuum  placed  in  terreros,  for  further  weathering  and  leach- 
ing. A  modification  of  this  process  is  in  use  neq^r  Pittsburg  and  at  several 
other  American   points. 

The  Doetsch  leaching  process  is  not  in  present  use,  though  once  em- 
ployed extensively  at  the  Rio  Tinto.  By  this  process  raw  sulphide  ores  were 
mixed  dry  with  al>out  one-half  per  cent,  of  ferrous  sulphate  and  salt,  the  ore 
l>eing  broken  to  half -inch  size  and  built  up  iuto  large  heaps  having  channels 
and  chimneys  for  ventilation.  The  weathering  process  required  about 
two  years,  and  about  80  per  cent,  of  the  copper  contained  was  secured  by 
leaching  and  cementation. 

The  Hunt  &  Douglas  process  is  a  modification  of  the  Doetsch  process, 
but  none  of  the  chloride  processes  are  in  very  general  use. 

The  earlier  wet  process  of  Langmade,  improved  by  Henderson  in  1860, 
and  since  modified  slightly,  is  in  quite  extensive  use  in  Great  Britain.  This 
system  is  designed  for  the  extraction  of  small  copper  values  from  the  cinders 
remaining  from  cupriferous  pyrites  after  burning  for  sulphur  used  for  the 
making  of  sulphuric  acid. 

Metallic  copper  is  slightly  soluble  in  cyanide  solution,  the  solubility 
being  in  direct  ratio  to  the  fineness  of  comminution.  Copper  carbonates 
and  oxides,  in  small  quantities,  have  a  deleterious  effect  on  the  cyanide  treat- 
ment of  gold  ores,  decomposing  the  solution  rapidly.    Copper  taken  into  the 
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Mulution  to  a  point  whcro  affecting  its  strength  for  gold  solution  can  be  pre- 
cipitated  electrolytically. 

A  patented  hydro-electrolytic  process  is  planned  to  leach  copper  direct 
from  the  ore  and  deposit  pure  metal  electrolytically  from  the  solution.  By 
this  process  ore  first  must  he  crushed  to  size  ])assing  a  40  to  80-mesh 
screen,  then  calcined  and  leached  in  tanks  in  a  solution  containing  G  to  10 
per  cent,  of  sulphuric  acid.  It  is  claimed  that  one  ampere  of  electrical 
energy  will  precipitate  one  ounce  of  copper  in  24  hours,  but  this  process  does 
not  seem  to  have  passed  the  empirical  stage. 

New  processes  of  lixiviation  for  copper  ore  are  numerous,  and  many 
new  systems  have  been  patented,  in  different  countries.  Some  of  these  new 
processes  call  for  involved  and  intricate  reactions,  possible  in  laboratory 
experiments,  but  difficult  of  carrying  out  in  the  actual  extraction  of  copper 
on  a  large  scale  commercially.  A  fault  common  to  many  new  leaching  pro- 
cesses is  that  materials  too 'costly  in  price  are  required,  and  such  pro- 
cesses, while  technically  correct,  are  unavailable  commercially  by  rcasmi  of 
high  cost.  In  practically  all  developed  copper  fields  only  the  low  grade  ores 
are  adapted  to  leaching,  all  ores  of  medium  and  high  grades  being  treated 
by  smelting,  with  or  without  preliminary  concentration.  Onlj'  the  cheap- 
est materials  are  available  for  leaching  processes  that  will  prove  commer- 
cially successful,  and  the  only  two  chemicals  that  seem  to  have  met  the  tests 
as  to  strength  and  cheapness  arc  salt  and  sulphuric  acid,  with  salt  losing 
ground  in  this  field,  in  which  it  once  disputed  supremacy  with  the  acid. 
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CHAPTER    VIL 
The  Pvrometallurgv  of  Copper, 

Smelting,  or  the  roductirm  by  fire,  of  motal  from  or^t  li**^  boon  known 
mankind  frum   prebistoric  limes.  The   reduction  of  copper  to   metallic 
''form  is  elTeeted  by  three  methods,  or  corabiDation  of  methods,  these  being 
hydrometallurgy,  where  leaehiiior  proce**8e8  are  tmiployed,  pyrometalbirg^y, 
rehere  fire  is  tlio  reducing  a^t^it,  and  electrometallurgy,  with  electric  energy 
18  the  agent  of  reduction.     The  greater  part  of  the  wflrld's  copper  produc- 
tion is  secured   with  the  aid  of  fire  by  smelting,  but  the  rough  copper  so 
obtained  is  retiiied,  as  a  rule,  by  electrolysis.     This  chapter  i^  devoted  to 
tumelting  m  its  various  l>ranches. 

The  antiquity  of  eopper  smelting  ia  evidenced  by  the  finding  of  copper 
land  bronze  in  tonibs  anrl  disinterred  cities  of  very  great  age,  and  it  13 
iobvious  that  the  copper  must  have  been  smelted,  beeause  the  ancients  i^re 
[not  knnwn  to  hav*?  posse^ised  mines  of  the  native  metal.  The  secret  of 
I  smelting  never  was  lofit.  Hut  was  handed  down  from  generation  to  genera- 
j  lion,  and  spread  from  country  to  eountrJ^  In  Kumpe  tTe're  were  copper 
I  smelters,  at  very  early  periods,  in  Germany,  Austria  and  Sweden,  it  being 
Irfibvlous  that  the  metallurgical  practice  of  these  works  was  derived  from 
I  the  Romans, 

In   <ireat   Britain   there   are    fugitive    historical    references   to   copper 
l9m(!lters  early  111  T'hintagenet  times,  and  it  is  altogether  probable  that  smelt- 
ing was  done,  in  a  primitive  manner,  on  tin  ores,  many  centuries  before  the 
Christian  era,  and  that  the  imfjroved  metallurgical  practice  introduced  to 
r  the  island  by  the  Romans  was  never  lost  entirely,  through  the  troububms 
€^eniurics   preceding  the  welding   together  of  numerous   petty  prineipalilies 
[intn  one  nation,  under  Alfred  thi*  <Jreat,  in  the  year  000.     In  the  8wanst*a 
[district  the   earliest   recorded  Hmelter  is   that  of   the   Mines  Royal    Wi)rk«, 
I  dating  from  A,  D,  1584,  though  it  is  known  that  these  works  were  prtn-odeil 
^\>y  still  earlier  smelters.     The  Taidach    works  date  from  17127,  and  in  Corn- 
wall, eopp*«r  smeltora  at  Hnyle  date  from  early  in  the  Kightet'nth  Century. 
The  Welsli  and  Knglisb  were  the  llrst  to  engage  in  copper  smelting  as  an 
inde])endi»nt  industry,  the  practice,  from  time  immemorial,  having  lieen  to 
smelt   the  ore  at  or  near  the   mines,  in  prhnitive   work*!   imder   the  name 
I  ownership.     As  a  result  <if  the  estnblij^hment  of  independent   works  that 
I  bought  ore  from  many  minen,  the  Welsh   Mmeltt^r'?  progressed  more  rapielly 
in    metanurgieal,  kntiw ledge  than  their  competitors  and  gained  great  skill 
I  in  treating  refractory  ores.     As  a  consequence  of  this   progress   Swansea 
[became    the    seat    of   the     Teatest    diversifii'd    smelting    industry    on    the 
[glrtl»o*  the  location  of  the  city  being   favnral>le  fr»r  the  receif»t  of  ore  and 
j  matte  from   fnreign  eountries.     The  smolting  industry  id'  iSwanseji.  thnugh 
utrll  large  and  highly  diversified,  is  of  mucdi  h^ss  ]oi}>ortauef  thjin  formerly, 
[the  deeudone**  of  Wrlsh  smelting  loiving  InM-n  aided,  Iw^yond  d<mbt,  by  thi* 
J  iirl»itriiry  restrictions  imposed   upim  the    prnilmrrs  «>f  %\\v.  or**,  ft>r  at  the 
hlipi^bl  «*/  !'»*^*r  pr<»sp*Tity  tht!  Swansea  smelters  drove  very  hard  bargains 
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with  the  miners.  For  a  long  ton,  twenty-one  hundred  weigh  t«  of  on^ 
huiidn'tl  and  twidve  pound»  eai-b  were  demanded  and  rpe^ived,  in  addiUon 
to  which  an  iilluwiuicti  of  three  and  one-half  poundij  on  three  hundredv^ eights 
Wrt8  I'xaeted  for  "draftaj^e/*  and  allowaiu'eij  ulso  were  claimed  for  moisture. 
No  new  Hmelters  have  been  built  al  Swansea  since  1S67,  though  perhaps 
n^^arly  three*  fourth*  u(  the  world's  eo|»per  output  was  smelted  at  that  point 
about  the  middle  of  thi^  Nineteenth  iVnitury. 

The  snudting  of  copper  datft*  from  time  imniemoral  in  China,  Persia 
and  India »  and  .PapanoBe  smelting  was  hvguu  about  the  Sevunth  Century  of 
the  Christ ian  era.  In  .Japan  the  large  and  lii^hly  iuiportant  modern  copper 
smelting  industry  now  in  existence  may  be  mid  to  date  from  about  18U0, 
when  the  first  modern  machinery  and  equipment  were  installed  at  a  Jap- 
anese plant. 

The  ehaiig^e  of  ln\Ht}  of  the  copper  smelting  industry  of  the  world  date& 
from  aliont  the  middle  of  the  Nineteenth  Century,  when  the  developun^nt  of 
highCv  impoilant  eopiier  indu^triei*  tn  I^ike  Superior,  Chile,  Australia  and 
8outh  Africa  led  to  the  building  of  smelters  near  tht-  laines.  The  smelting 
industry,  »o  fur  an  eop|>i*r  is  concerned,  has  reverted  to  the  ancient  practice 
of  thousands  of  years,  ijiterrupte<i  for  a  couple  of  ecnturies  by  the  rise  of 
the  Welsh  smelting  industry,  and  the  re<luetion  of  copper  ores  is  carriisd 
on  now,  as  a  rule,  at  or  near  the  mines,  though,  in  the  case  of  electrolytic 
refining,  the  greater  portirm  of  the  rough  copper  is  refined  at  long  distaiicea 
from  the  smelters. 

In  Chile  the  llrst  reverberatory  furrmcea  were  built  in  1842,  at  Coquimlio, 
by  Charlefi  Lambert,  and  I^tmlR^rt,  who  was  an  extensive  operator  of  Chil- 
ean min«^s,  opened  the  roil  Tennant  works  at  Swansea,  in  1852,  to  »n*cape 
the  intolerable  e?caetions  of  the  Associated  Smelters.  Frrmi  this  declaration 
*»f  iridcjjendenee  may  be  said  to  date  the  decline  of  the  Welsh  smelting 
industry.  Charles  Uimbert  b\iilt  the  first  Chilean  blast  furnaces,  at  Coquim* 
\m,  in  IH57,  but  these  were  not  entirely  suecessful.  Chile  now  has  a  numlrt>r 
of  modern  smelters,  tlnnigh  none  of  the  first  magnitude,  and  a  considerable 
amount  of  ore  continues  going  to  Swansea  for  re*luetion. 

In  Australia  the  first  smeller  was  built  at  Port  Adelaide,  South  Australia, 
in  1851,  and  the  second  was  erected  at  Wallaroo,  in  the  same  state,  in  1?>61. 
The  first  smelter  in  New  South  Wabs  was  built  in  187-1,  at  Lithgow,  and 
the  first  in  Queensland  was  built,  in  ISHH,  at  Aldershot,  a  suburb  of  Marj*- 
borough,  while  the  tirst  smelter  in  WcBtern  Australia  was  not  constr«ct«?d 
until  after  the  opening  of  the  Twentieth  Century.  In  Tasmania  the  rtrst 
ea]*per  stnelting  was  done  at  a  plant  on  the  east  bank  of  the  Derwent,  at 
Smelting  Works  Ray,  shortly  previous  to  18CS0,  but  these  works  do  not  aeem 
t<»  have  proven  a  sucec»s8.  The  uitKlern  works  of  the  Mount  Lyell,  which  »r#? 
exceeded  in  sl/e  !»y  many  plants,  but  in  ellieiency  by  none,  date  from  1896, 

In  the  Cnited  States  the  smelting  industry  was  slow  in  gaining  a  foot- 
hold, partially  because  of  the  policy  of  England  in  forbidding  the  smelting 
t»f  cfjpper  ore  in  the  colonies.  Tliere  was  a  limited  production  of  ore  from 
mines  in  New  Jersey,  Vermont  and  elsewhere,  during  the  Kighteetith 
Century  and  in  the  early  decades  of  the  Nineteenth  Century,  but  the  first 
Ameriean  smelter  of  which  autheiUie  records  have  been  found  was  the  Re- 
vere works,  at  Port  Shirley.  Hoslon,  Wassiuhusetts,  having  cupola  furnace*, 
which  were  built  in  IH:\').  The  company  owning  the  works  was  reorganised 
in  1851,  and  continued  business  as  a  copper  smelter  until  1S68,  and  reuiaLns 
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in  Imsincss  with  a  CAppr  rollinsir  mill,  thoiif;li  no  longer  a  Rtneltor,  U  U 
asserttnl  by  Nicol  Hrown,  lui  pininent  Eoglifth  aiithority,  tliAt  a  c"o|ii)it 
smpUor  waft  built  l»y  CruckiT  Bitm.  nt  TaiiU'Ston,  ^Mtinie,  in  183rt»  but  tb«*rr 
iw  no  town  by  this  name  in  the  state  of  Maine,  and  veriticatinn  of  the  statc- 
ment  has  not  been  ubtainetb  The  tirst  thoroughly  surcesHfuI  American 
Binelter  was  built,  in  Ifi^:*,  at  Baltimore,  by  the  Baltimore  &  Cuba  Smelting 
&  Refining  Co.»  to  treat  Cuban  ores.  This  plant  had  reverberatory  funiaeea, 
operated  by  Welsh  smelter  men,  and  treated  ores  from  Cnban  mines*  and 
later  from  Stmth  American  minns,  that  previousiy  had  been  shijiped  to 
Swansea  for  reduction.  This  plant,  now  under  the  ownership  of  the  liulti- 
niore  Refining  <St  Smelting  Qk,  remains  in  existence,  and  haa  been  in  con- 
tinuous and  successful  operation   for  upwarda  of  sixty  years. 

The  New  Haven  Copper  Co.  Iniilt  a  small  smelter  at  New  Haven,  Con- 
nectieut,  in  1846,  and  from  the  opening  of  thiw  primitive  plant  dates  the 
great  copper  and  brass  manufacturing  industry  of  the  Naugatuck  Valley, 
now  the  first  in  this  line.  In  New  Jersey  a  iimjill  hut  good  cop|ier  smelter 
waa  built  in  184(%  at  Bergen  Point*  and  this  a  mall  beginning  hajs  reHulU^l 
in  the  building  up  of  the  enormenis  cop|HT  smelting  and  relining  indn^^t ry 
now  found  on  the  New  Jersey  eoast  along"  New  York  Bay.  The  Orf'^rd 
works,  at  Constable  Hook,  New  Jtraey,  were  built  in  1881,  this  being  the 
first  strictly  moilern  plant  in  New  Jersey. 

The  beginning  of  the  T^ike  Superior  industry  may  be  said  to  date  from 
the  construction  of  a  small  smelter  at  Pittsluirg,  Pennsylvania,  in  1H48, 
Uy  Hussey  &  Howe.  This  proved  fairly  successful,  and  Hie  athlialed  firm 
of  riussey  &  Co.  built  a  copper  smelter  for  I^ke  Superit>r  ori's  at  Cleve- 
laml,  Ohio,  in  18:»0,  In  the  same  year  the  Detroit  &  f.ak«'  Stiperior  Copper 
Co.  built  a  smelter  at  Detroit,  Michigan,  and  shortly  aft«*r  the  sjinie  com- 
pany built  the  first  Lake  Superior  snDelter  at  Haneoek,  Michigan,  this 
tteing  loeated  in  the  heart  of  the  Lake  Sujierior  eop[>er  ilistrict. 

The  southern  copper  smelting  industry  dates  from  1854,  when  two 
«malt  blast  furnaces  were  built  at  Ducktownt  T^mnessee,  a  reverberatory 
furnace  l>dng  built  at  the  same  point  in  tbr  following  year,  1lie  cnpper 
induiilry  of  Tennessee  was  extingnisbed,  temjiorHrily,  in  isO.*^,  l>y  tlie 
American  Civil  War,  and  modern  copper  smelting  in  that  state  may  be  said 
to  date  from  1890,  with  the  advent  *»f  the  Dncktown  Sul|>bur  &  Copper  Co., 
which  lias  been  a  leader  in  the  deveh^pment  of  successful  raw  sulphide  ore 
smelting.  In  North  Carolina  a  small  blast-furnace  w&s  built  at  the  Ore 
Knob  mine  in  1S76. 

The  earliest  western  copper  smnftlng  was  done  in  CaHfomia,  eire^ 
TSrtf),  but  the  bulk  of  the  Californian  copper  ore  prodnction  of  that  day 
went  to  Sw^anseii  for  smelting,  and  the  Californian  copper  industry  sulTered 
almoat  complete  extinguishment  shortly  previous  to  1870.  Modem  ctipper 
smelting  in  California  dates  from  1896,  when  the  Mountain  Coppt^r  Co. 
ereeted  a  fine  modem  plant  at  Keswick,  in  Shasta  county.  In  Arizona 
aarae  crude  smelting  was  done  at  an  early  date,  but  modern  smelting  was 
hegun  in  the  Clifton  district  of  tiraham  county,  circa  1873,  Copper  smelt- 
ing in  Utah  is  a  eomparatively  recent  alTair,  though  this  state  now  haa 
some  of  the  best  works  to  l>e  found  anywhere. 

Tn  Montana  the  first  smelter  was  built  at  Butte,  in  1880,  hy  the  Boston 
Colorado  company,  and  reverberatories   for  matting  were  built   in  the 
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minify  yi'iir  l>y  Uw  I'arntt  miiit^,  uiui  tli*'  MHulrrvillo  siuoltcr  of  the  Montana 
coiiifinny    vvriH   niiistnii-ti'd   sh<irtly  nftervvurd. 

Thf  Hfiii'ltiuff  of  f?of*j)f>r  luis  nuuXv  fjri'ulnr  pfti^eas  ftinee  i\w  riiiddK*  ol 
th**  Niiif tpi^iitb  LViitury  thiiii  in  all  the  ceiiturirs  iiit*,^rviMiing  »iiic«  Ihi*  dia- 
cttvtTy  by  priiiiilivi'  iimii  that  mtia.1  could  lie  obtained  from  tripper  orv 
thrtAiffli  heat,  and  this  proi^Tt'Hs  in  sliowri  in  no  more  s^trikin^  Tiiannt^r  thiin 
by  th*^  iruTeaHe  in  fiirniice  capacity.  About  the  middle  of  the  KineU^enth 
(^'eritory  tlie  eajmcity  of  an  avpriige  reverberatory  fiirna4:e  was  circa  seven 
toiiB  ]>er  diem,  while  in  1903,  tbti  capacity  had  readied  lliree  hundred  U*iu», 
The  blast  funiat'o  liati  increased,  by  the  year  190U.  to  a  daily  eajMicity  ol 
tlirce  hundred  tonn.  while  in  11)07  the  capacity  of  the  largest  blaat-furiMWV, 
lit  the  Wa:*hoe  works,  was  two  thousand  8even  hniidred  tons. 

In  smelting  gold  and  silver  oren  it  usually  in  necessary  to  provide  a 
metallic  carrier  for  th*"  preeious  metal  vnbie8,  the  proportion^  by  weight,  o( 
the  gold  and  silver  being  so  small  that  it  ik  necessary  to  coUeet  tb'?a« 
metafn  in  some  other  metal  nf  less  value,  but  ftHind  in  the  ore  in  largijT 
ijuanliticH,  The  pn-ferenee.  until  recently,  has  been  for  lead,  ail  *i  collector 
but  there  is  a  nmrkeil  tendf^ney,  noted  since  the  beginning  of  the  preaciit 
century,  to  BubHtitute  copper  for  lead, 

(/o]ifHT  melt«  nt  itliont  '2,0f)<r  Fahrenheit — 2,0411*  aecordiJig  to  Plattnei 
—or  approxinmtely  1J(M)°  Centi^^ade.  When  heated  within  200"  of  th* 
melting  |Kiuit  the  metal  becomes  brittle  and  friiiblcv  D»jiper,  wbeu  fluids 
at  white  heat,  in  of  a  beautiful  Hea -green  cob>r»  and  volatilis'-ert  nlowly,  com- 
bining wilb  oxygen  iu  give  a  green   llame» 

The  old  method  of  smelting  called  for  reduction  of  the  ore  to  metiil  by 
six  Btages.  In  the  first  stage  the  ore  was  rouMicMl  in  a  reverljeratory  fur* 
nacQ,  with  the  addition  of  about  ITj  p-r  cent,  of  fueJ.  In  the  Heeond  sta^ 
the  roasted  ore  was  smelted,  witli  llux  and  fuel,  to  a  matte  of  about  n'l  pT 
cent.  co|>]jer  ten<ir.  In  the  third  ^tage  the  low-grade  matte  was  roasted  iii 
reverberntory  funiaees,  with  the  iwhlition  of  about  40  per  cent,  fu^b  The 
fourth  stage  ealled  for  the  r*ime!ling  of  the  roasted  matte,  with  the  addition 
of  aluj^ut  TH)  per  cent,  fuel,  to  whitt*  metal  of  alM^ut  T;!  per  cent,  Cf>[>p*'r  tenor. 
In  the  fifth  prticesa  the  white  metal  wan  resnielted,  in  reverberntory  fur- 
naces, with  about  ffO  [ter  ei»nt.  of  fuel,  to  lilister  ropjier.  The  sixth  and 
final  pnieess  ealled  for  the  refining  of  the  blister  copper  by  a  sucession 
of  partial  oxidations.  The  process  of  bessemer  smelting  uHualfy  is  applied 
to  the  eonversion  of  high  grade  matte,  a>^  hereinufter  explained,  but  con- 
sists essentially  of  any  reduction  of  ores  by  means  of  an  oxidizing  atmon- 
phere,  and  iKith  pyritic  smelting  and  semi-i*yritic  smelting  may  be  con- 
sidered forms  of  the  besseincr  method  of  smelting. 

New  smelting  processes  are  of  great  variety,  and  are  constantly  crop- 
ping up  in  consirlerable  number.  Most  of  tlie  new  processes  are  patented, 
and  in  theory  many  are  of  a  revolutionary  nature,  l^nfortuuately  aneh 
processes  have  a  bad  halijt  of  working  out  wrong  in  actiial  praetice,  tlioujth 
frequently  sueeessftil  in  theory.  The  working  out  of  a  new  theory  of 
ftmelting,  by  laboratory  experiments,  is  a  vastly  dilTerent  thing  from  apply- 
ing Buch  ucw  processes  sueeeasfuUy  in  work«  handling  immense  <)uantitiea 
of  material.  A  small  mine  or  a  new  mine  cannot  allord  to  experiment  with 
new  and  untried  processes  of  reduction.  That  work  should  be  b^ft  to  the 
big  smelters,  which,  with  very  few  exceptions,  are  managed  by  cx|>cricnccsd 
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and  progressive  men,  who  are  ready,  at  all  times,  to  try  *^«t  new  smelting 
processes  that  give  prooiise  of  resulting  successfully.  Tlio  progress  of 
metaUurgy  is  accomplished,  as  a  nile,  by  small  and  frt^quent  advances, 
ratker  than  by  great  leaps  or  by  revolutionary  inventions. 

In  treating  sulphide  copper  ores,  which  predoininute  in  most  district*, 
it  is  necesfiary  to  expel  the  sulphur,  and  iron  also,  where  that  is  connected 
with  the  copper,  as  in  most  cases.  The  iron  can  be  slagged  by  the  addition 
of  appropriate  fluxes,  and,  where  the  ores  are  dt^ficient  in  iron,  that  element 
must  be  provided  by  ferruginous  tlux,  iron  being  necessary  in  the  forma- 
tion  of  free  slags  in  copper  smelting,  Aa  most  of  the  sulphide  own  possess 
an  ejtee^s  of  sulphur,  it  was  customary,  until  quite  reeentiy,  to  drive  o(T  the 
excess  of  sulphur  by  roasting  before  smelting.  Tliis  work  is  doirn  atill,  at 
many  smelters^  while  at  other  work«  roasting  has  given  way  to  pyritic 
smelting,  or  .semi- pyritic  smelting,  as  ht^reinafter  descrilwd.  Excess  of  sul- 
phur may  be  removed  from  ore  by  heup-roai^ting  in  oprn  air,  by  roasting 
in  &haft  furnaces  or  kiln  furnaces,  or  by  calcining  in  reverberatory  furnaces, 
usually  of  a  special  pattern,  with  rabbles. 

The  proeesi^  of  heap-roasting  is  inhcrrntly  defective,  and  »oeiufl  doomed 
to  gradual  extinction,  sc^mi-pyritic  smidtingt  commonly  known  as  raw  sul- 
pliide  8mt»Jting,  being  preferable,  in  nio^t  eases.  Whik'  the  theory  of  heap- 
ri»asting  is  the  same  in  nil  cases,  there  are  many  minor  modi  Heat  ion  j^.  At 
the  Rio  Tinto  mine,  where  heap-roasting  has  been  diseariled,  the  hcafis  were 
of  enormous  size,  and  were  burned  with  a  marvelum^ly  small  amount  of 
earbonact'ous  fuel.  Under  the  former  [jrnctiee  at  this  mine,  hand-sek*cted 
rich  ores,  averaging  8  to  10  p<'r  eent.  in  copper  tenor,  were  piled  into  heaps 
of  attout  400  tuns  each,  and  hred  with  a  single  curd  of  wood,  burning  six  to 
nine?  months  eaeh.  At  the  Tyee  mine,  iu  British  Columbia,  the  process  of 
heap  roasting  has  Iwen  caiTied  pretty  closely  to  perfeilion.  t)res  are 
dump^'cl  from  the  railnmd  hopper-car^  into  sixteen  100-tuu  receiving  bins, 
with  hupper-bottoms  and  Hcreen-tops,  latter  set  at  angle  of  40'^,  all  fuies 
under  three-eighths  inch  mesh  falling  into  separate  compartmenl-s  built  in 
the  center  of  each  bin.  The  level  of  the  roast  yard  is  about  eight  feet 
below  the  tram  tracks  that  run  under  the  receiving  bins.  The  yard  has  six 
pern^anent  trestles,  *^ixty  feet  apnrt  from  center  to  center,  and  at  right 
angles  to  the  permnnent  trestles  are  six  trenches,  each  four  feet  deep  and 
forty  feet  from  center  to  center.  Between  the  pernninent  trestles  are  mov- 
able bridges,  traveling  on  wheels,  the#^e  being  trussed  so  as  to  clear  the 
roast'heaps  below.  Both  t'**r^"'ii<'Tit  trestles  and  movatde  bridges  havo 
tram 'tracks,  with  turntables,  over  which  travel  side -dumping  ore-CHara, 
which  thus  obtain  ea-«y  aeeess  to  every  square  foot  of  the  roa^t-yard. 
Roast-heHps  Are  built  up  lUitomatically,  by  dumjdng  the  tram  ears,  each 
heap  averaging  twenty- four  by  fifty  feet  in  >*i/e  on  the  Ituttion,  by  seven 
fef»t  in  height,  and  containing  an  avenige  of  lUlO  ttujs.  Kaeh  roast dieflp  re- 
•(uirew  HU  avrrrtge  of  eiRht  eords  of  w«K>d,  and  burns  ab'*ni  three  weeks, 
redm-iiig  the  sulphur  contents  to  al>out  5  per  cent.  The  system  wi>rks  per- 
fectly, cintering  being  redmed  to  a  !uiin*mum.  When  roasted,  ore  U 
ihoveiiHl  into  4,.'»nn-piniml  ori'-earn,  tnivelfng  on  tnuitlines  laid  in  tho  bot- 
tom of  the  treneh*^s  bef^me  no-nticmed,  Ihe  top>i  of  the  ears  being  on  a 
Jrtef  uith  the  boMoms  of  flie  r*»jist  lieiips,  Hounted  ore  \h  trammed  to  tht* 
hurnt-ore  bins.  J,:iU4i  feet  difrtaiit  and  jUf^t  behind  the  blaht-funiaee  build 
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ing.  there  being  figlileen  liftj-t«n  bins,  with  central  battom-diachnrgi' 
gates,  emptying  into  tram-cars  running  over  scales  to  the  charging- floor 
of  tbe  furnace. 

In  th«  cane  of  ordinrtry  ht^ap mai^ling,  where  it  is  not  practiceable  to 
go  to  tiie  expense  of  providing  a  tiVatera  so  well  devised  as  at  the  Tyee» 
ground  should  be  selected  with  sullit'ient  slope  to  provide  good  drainage, 
iind  ditchei*  should  be  dug  to  curry  otT  rainwater,  and  also  to  divert  the 
drainage  uf  adjacent  ground,  uh  a  large  proportion  of  the  metallic  vahies 
eonlained  originally  muy  be  learhtd  out  by  water  in  a  short  time,  Usjually 
the  grcmnd  is  surfaced  by  brok>^n  rock  or  slag,  and  given  a  final  top-dress- 
ing of  clay,  well  ndled  *\t  jHnnuh^d.  Above  this  should  be  plae<?d  a  layer 
of  lines,  three  tu  six  indies  deep,  to  prevent  Imking  the  clay,  followed  by 
its  inclusion  with  the  roasted  on*  when  the  lattt*?  is  removed.  On  ibta 
surface  of  finen  the  roast-heap  [i roper  is  built*  There  is  a  tirst  layer  of 
wowJ,  much  or  little  according  to  the  nature  of  the  ores,  and  usually  more 
than  really  is  neede?d.  The  vvnrnt  wockI  available  will  do  very  well,  if 
eare  is  taken  U\  furniiih  a  little  good  wood  for  kindling  the  tire.  Channels 
are  proviiled,  so  I  hat  iifter  the  wcxmI  has  burned  out  there  is  draught 
through  the  iieap,  t'hinnieya  of  bonrrls  are  built  at  various  p«nnUi,  the 
niJinlK-r  of  chaiiruds  and  ehitrun-ys  depending  on  the  size  of  the  heap.  In 
American  practice  a  cord  of  wood  \»  used  for  an  average  of  30  to  5U  tona 
of  ore»  the  percentage  of  fuel  gri»wiug  K-t^s  as  the  size  of  the  heap  is  in- 
creased. The  lir?»i  layer  of  ore  is  in  coarse  lumps,  two  to  six  inches  m 
sixe,  or  even  larger,  surmounted  by  a  layer  of  ragging,  or  medium -sized 
lumpSf  an«l  toppecl  with  a  layer  of  fineH.  The  greater  the  percentage  of 
sulphur,  the  Ifuver  tiie  height  of  the  pile.  The  shape  of  the  heaji  i>n  the 
grouml  may  be  square  or  oldong,  usually  the  latter,  to  facilitate  upbuild- 
ing and  reuKival,  In  a  roast-yard  it  is  neee*iHary  to  have  a  eonHidiTatdi' 
nutobi*r  of  heap.'*,  so  that  the  prneoss  may  he  eontinuouti.  The  heap  is  fireti, 
after  building,  and  the  wood  gra<!uany  ignites  the  sulphur  in  thi*  ore, 
wliieli  eontinues  to  burn  for  many  weeks.  The  success  or  failure  of  th*? 
pruecHS  depends  mainly  upon  careful  handling,  tbe  heap  requiring  a  small 
but  steady  supjdy  of  air,  f«>r  inrn  roasting,  while  too  much  air  allowed 
to  eater  the  henp  will  result  in  matting  fiart  of  the  ore.  Heap-roasting 
requires  nmeh  hand-loWr,  and  hat*  various  objectional  fcnatures  tending  to 
restrict  its  use. 

Matte  is  sometimes  heap-roasted,  requiring  several  Buceessive  burn- 
ings, but  the  practice  is  of  very  doubtful  utility. 

The  fuels  used  in  snieUiTig  cojiper  are  of  a  great  variety,  choice  de- 
pending largely  u[Mm  availability  and  prices,  as  well  as  upon  individual  ri*- 
quircments.  Uituminous  coal  is  used  extensively,  and  anthrjtcite  coal  spar- 
ingly. Anthracite  is  a  Xi^ty  good  fuel,  hut  unohtaimible  at  reasonable 
prices  in  UHMt  copper  fields,  while  bituminous  eoal  is  the  most  objection' 
iible  fuel,  and,  next  to  duirconl,  the  least  used,  though  there  is  a  great 
ditTerenc(»  in  the  varieties  of  bitununnus  coal,  some  of  which  work  well  in 
partial  or  conqdete  find  charge-^,  while  other?*  give  most  unsatisfactory 
results.  Coke,  which  is  the  most  cnmmim  fuel,  was  utilized  first  at  Frei- 
fn^rg,  ill  1818,  nnd  provt^il  an  immt^diale  suecess.  For  satisfactory  work, 
in  either  revrrbi-ratftry  or  blast  furnae«*a,  eoke  shotdd  ib*velop  not  less  than 
lu,um>  British  thermal  unil;?.     Wood  is  uacd  exteubivcly  in  Chile,  and  in 
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othiT  diHiriri^.  Cbarooftl  fiomotimfs  ii^  employrnj  in  blast,  funuif*'^. 
but  for  this  ust*  hliuiild  nut  ht*  ImrnHi]  t]viu\  in  Hii*  kilns  or  pit;*,  di*  in  sui-b 
case  combustion  is  too  rupM  in  tlir  furnftcv,  lr<nvin;^  a  Iroscen  charge. 
I^liere  wood  or  eharctial  mnst  be*  lavirnwl  for  tuul,  oti  iiL't'oiiut  of  local  con- 
ditionn,  wtKwb burning  rt'verboraiorirs  art*  preft'rabb*,  as  t\  rulc\  Pftruhnim 
Hpra-yed  into  the  lirplHJX  ban  Uuen  utilized  in  reVr»rlieratory  funiaci'ii,  and  in 
Transcaucasia  in  tbc  principal  fuel,  tjiving  thoroughly  Bati>*faftory  results. 
Apparently  petroleum  In  not  well  adapted  to  blast  furnaces^  as  I'XpcrifUirnts 
along  that  line  have  not  proven  succcsHfiiL  (tas  h  uwe^d  to  a  limited  extent 
in  rt'verberatory  funiaces,  giving  satisfactory  results. 

The*  naturo  of  the  charge  placed  in  a  furnace  depends,  necessarily, 
first  upon  the  ores  available,  and  secondly  upon  the  nature  of  the  principal 
ore  or  ore»  to  be  smelted.  Some  ores  are  so  constituted  as  to  be  «elf- 
f)uxing«  containing  in  themselves  the  necessary  iron,  silica  and  Umestone. 
In  most  cases  it  is  desirable  to  blend  the  various  tnppi-r  ores,  wberc  the 
requiretl  grades  can  be  secured,  rather  than  to  add  barren  fluxes,  but  this 
proct»ss  depends  hvrgely  upon  the  avaihibility  of  the  ore«  desired.  One  of 
I  ho  principal  reasons  for  the  succesr^  of  big  custom  smelters  lies  in  their 
ability  to  mix  varying  ores,  from  dilTerent  districts,  ho  as  to  lessen  or 
entirely  obviate  the  use  of  barren  limeHtr)nc,  silica  or  iron  ore,  for  fluxing. 
The  us*?  of  "sweeteners'*  is  to  be  commeiidedt  whero  such  ores  are  obtain- 
able at  reasonable  prices.  Ores  that  are  excessively  silicious  re(]uire  Huxing 
with  ferruginouii  copper  ores,  or  with  iron  ores  that  are  barren  of  copper, 
and  vice  versa.  Local  conditions  regulate  practice,  and  the  soundest  theories 
must  step  aside,  at  timeii,  in  the  presence  of  prohil>itorv  freight  ratea, 
which,  unfortunately,  seem  entirely  too  common*  in  many  of  the  inqxjrlant 
copper  districts  of  the   world. 

In  the  use  of  silicious  fluxes  it  flhoiiid  be  borne  in  mind  that  all  eili- 
cates  are  not  SiCX,  which  is  pure  silica.  (Jiiart/Jte  or  some  other  form  of 
SiO,  is  much  preferable  to  bisilicates  or  trisilicntes,  and,  of  course,  the 
b*$8t  silicious  (lux  of  all  is  a  low  grade  ore,  with  gangue  composed  mainly 
of  SiOj  carrying  appreciable  values  in  gold,  silver  or  copper,  or  some  coni- 
binatioii  of  these  three  metals.  Barium  sulphate  is  difficult  of  reduction, 
and  ores  having  a  heavy  barite  gangue  are  refractory  in  smelting.  Excel- 
lent results  have  been  secured  at  the  I^dy smith  smelter  on  burnt  ore 
averaging  38.>t7  per  cent,  barium  sulphate,  a  general  average  analysis  of 
stlagfi  from  this  heavy  barite  ore  giving  ouly  0.37  per  cent*  copper. 

In  the  caa*  of  native  copper  from  the  I^ke  Superior  mines,  which 
r«aches  the  smelter  with  only  20  to  fiO  por  cent,  gangue  rock  arlhering,  the 
proct^s  of  reduction  is  simple.  Oxide  and  carbomite  ores  are  smelted 
readily,  but  with  sulphide  ores  it  is  nece^isary  to  utilize  ditTerent  methcKls 
as  hereinafter  explainecl.  Pyritic  and  semipyritic  smelting  are  employed 
successfully  in  sonic  works  treating  sulphide  ores,  but  the  usual  process 
of  reduction  calls  for  preliminary  roasting,  in  yards,  or,  m<^re  freipiently, 
calcinination  in  revcrberatory  furnaces,  before  charging  for  smelting.  The 
full  treatment  of  sulphide  ores  is  given  later,  in  this  cbaptt^r* 

Fines,  coming  either  as  fine  concentrates,  slimes  or  flue-duat,  best  can 
be  smelted  in  reverbHratories,  on  accfmnt  of  the  heavy  draft  of  the  blast- 
furnaci*  blowbig  out  large  i]uuntili»'s  of  the  fines  as  t1ue-dust»  but  finefl  can 
be  smelted  with  fair  success  in  blast  furnaces  by  briiiuettiiig  before  charg- 
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liijit'  or  other  amturial 
fur  A  lihide'1%  il*  jittvrtsary.  Fijie-i  ehiirg«-d  dirertly  inlu  Idast-furnaefji  ciiuae 
ih**  jsTrowth  of  cni'^tH  mi  Uw  siden  of  the  furiiiioi'j  t<j;»*'thLT  with  tht*  form»- 
ikm  r»f  fxc<*asivf  tiiiiinlitipvH  uf  tlu(*-du!*t,  thu*«  reducing  th'*  niit|>iit  l^tb 
ttiroiigb  kmsps  in  funics  and  rcduc<*d  capacity  uf  Hiiitdting.  Cement  copjH*r 
IH  ii  riHldish  jin-eipitutc,  «jmpitst*d  of  ini'tallic  copper  and  sundry  impuri- 
tit'K,  re<|uinng  rtaicIUiig  and  re  lining  before  use.  (Vipper  bottoms  are  alloys 
of  metallic  co]jper  and  metals  existing  in  the  matte  as  impuritiea^  formed 
in  nniltin^'. 

Ore  boildiiig  is  a  system  by  whicJi  ores  of  various  grades  are  stocked 
near  the  furnace,  and  used  as  required*  tor  mixed  charges.  In  using  this 
syatem  concrete  or  stone-lined  pits,  rthsilUnv  and  uarruvv,  Imt  long,  are 
built  beside  railroad  tracks,  and  ore  is  dumped  into  ihcm  from  railroad 
cars  coming  from  the  mine,  DilFerent  grades  and  varieties  of  ore  are  kept 
in  difTerenl  pits,  and  these,  as  needed,  are  scooped  up  by  a  steara*shovel 
and  loaded  into  cur*t  for  carrying  to  the  furnaces.  The  system  is  suitable 
only  for  large  works  that  can  alfonl  a  eteam-shovtd,  and  the  value  of 
the  met  hud  is  dejjendeni  largely  njMjn  the  thoroughneas  with  which  the 
plan  is  carried  out. 

Mechanical  charging  is  preferable  to  hand  charging  in  all  but  small 
works,  and  is  in  very  general  use.  For  blast-furnaces,  charging  is  best 
done  by  means  of  sidedumping  cars.  For  reverberatory  furnaces  the  lx*Ht 
method  of  charging  is  through  hoppers  in  the  roof,  near  the  firebox  end, 
and,  in  the  ease  of  the  larger  reverberatory  furnaces,  the  process  is  semi* 
continuous.  In  I^ake  Superior  smelting  with  reverberatoriea  the  mineral 
is  loaded  into  one  or  two- ton  side-dumping  tram -ears  having  V- shape 
bottoms.  These  are  loaded  transversely  on  railruad  liat-cars,  and  are  un- 
loaded onto  trestles  leading  into  the  smelters,  the  dump-cars  being  dis- 
charged either  into  bins,  for  storagi*,  or  direct  into  the  hoppers  above  the 
reverberatories. 

Funmces  for  copper  smelting  are  of  two  claanes,  the  first  Ijcing  th« 
blast-furnace,  which  has  a  powerfully  reducing  atmosphere,  and  the  sec- 
ond being  the  reverberatory  furnace,  where  the  retlected  flame  gives 
neutral  atmosphere.  The  comparative  availability  of  these  two  classes  of 
furnaces  depends  largely  upon  local  conditions,  and  in  many  plants  botl»^ 
forms  are  found.  The  choice  of  kinds  of  furnace  should  be  based  upon  a 
careful  consideration  of  all  the  circumstances  of  each  individual  cuah 
There  is  no  large  difference  in  cost  of  equipment  between  blast  and  rever- 
bi^ratory  furnaces,  though  as  a  rule  the  latter  are  somewlmt  more  costly 
Blast-furnaces  and  their  adjuncts  occujiy  only  about  half  the  space  required 
for  reverln'rntoriea.  Blast-furnace  slags  usually  run  a  little  higher  in 
cofiper  than  reverberatory  slags,  under  similar  conditions,  but  there  is  m 
considerable  variance  according  to  the  circumstances  of  each  case,  Rever 
beratories  make  very  much  less  flue-dust,  as  they  lack  the  blast  that  is 
such  a  powerful  agent  in  carrying  olT  fine  particles  of  solid  matter  in  the 
gases  from  bla^t- furnaces.  Rever beratories  require  only  abotit  TiO  per  cent. 
of  the  power  of  Vfbisl  furnaces,  and  a  slightly  smaller  force  of  workmen 
for  an  equal  capacity. 

The  bla!*t- furnace  was  the  earliest  smelter  of  any  sort,  and  its  age  is 
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greater  than  that  of  history  itseif.    Crude  forms  of  the  blast-furnace  are 
found  in  use  still,  in  remote  portions  of  Mexico,  South  America,  the  Philip- 
pines, China  and  elstnvhere.     In   the  ori^inul   form  the  blast  was  supplied 
through  hollow  tul>«s  from   human   iung».     In   fact,  iron  is  made,  to  this 
day,  in  remote  oai^oa  of  the  Sahara  dest^rt,  with   the  aid  of  human  blast. 
[The  next  step  was  the  invention  of  a  crude  l>eH*>vv»,  and  to  supply  con- 
Ftinuous   blast,   two   bellowscs*   were   used,    worl<ed   alternattdy,   the   black- 
imith's  forge  of  today  beiDg  merely  a  slightly  improved  form  of  the  blast- 
furnace of  prehistoric  times.     In  its  crudest  form  the  blastfurnace  h  an 
open  pit,  or  shallow  depression  in  the  ground.     Tlie  next  step  is  a  small 
oven  of  stone,  into  whicli  ore  and  fuel  are  charged.     The  development  of  the 
blast-furnace,  to  its  present  size  and  efliciency*  has  been  accomplished  by 
,  steady  succession  of  little  improvements,  covering  many  centuries,  rather 
I  than  by  single  strides,  yet  it  may  be  said,  with  safety,  that  Idast-fnrnace 
j  ©melting  has  been  improved  more  in  the  three  past  decades  than  in  the  live 
rpreceding  centuries.    Increase  in  the  number  of  tuyeres  wan  begun  at  Frei- 
Jberg  in  1845.    The  movable  forehearth,  now  in  general  use,  is  an  American 
iflTVvntion,  of  comparatively  recent  date.    The  growth  of  the  blast- furnace  in 
|eapacil.y   has   been    marvelous  during   the    past    few    years,      lii    1900,   the 
L  closing  year  of  the  Nineteenth  Century,  the  largest  blastfurnace  in  exist- 
[  ence  had  a  daily  capacity  of  about  300  tons  only,  yet  in   1907  the  largest 
blast-furnace  in  use,  at  the  Washoe  works,  Montana,  had  a  length  of  8G 
I  feet  and  a  daily  capacity  of  2,700  tons.     This  single  furnace,  running  on  6 
I  per  cent,  ore,  which  probably  was  about  the  average  of  copper  ore  smelted 
at  the  beginning  of  the  Nineteenth  Century,  could  have  turned  out,  in  leas 
than   60  days,  all  of  the  oo|)per  produced  in  the  world  in  one  year,   one 
hundred  years  ago.    The  big  blast-furnace  at  the  Washoe  works,  made  by 
[cutting  out  the  end-plates  and  joining  a  number  of  contiguous  cuptdas  into 
I  m  single  furnace,  has  resulted  in  a  very  considerable  decrease  in  fuel  con- 
sumption per  ton  of  ore  treated. 

The  date  of  invention  of  the  water-jacket  blast-furnace  remains  a 
subject  of  dispute.  A  ten- ton  blast  furnace  of  tw'o  feet  diameter,  built 
by  Wendt,  in  1876,  was  given  a  water-jacket..  Two  years  previously,  in 
[1874,  a  water-jacket  was  installed  at  the  Ixmgfellow  mine,  in  Arizona, 
[which  was  800  miles  from  a  railroad,  at  that  time,  with  fire-brick  costing 
lone  dollar  each  and  of  short  life,  the  ore  being  highly  basic.  J,  B.  C*>«*per 
Ifftates  that  the  first  water-jacket  blast- furnace  w^as  used  at  the  Detroit 
[smelting  works  previous  to  ISfM.  While  blast-furnaces  are  used  occa- 
lly  with  fire  brick  linings,  water- jacketed  cupolas  are  employed  almost 
prsally.  Despite  the  considerable  loss  of  heat  resulting  from  the  cir- 
iltion  of  water  between  the  inner  and  outer  shells,  the  water-jacket  has 
[proven  itself  both  efficient  and  economical.  Furnaces  usually  are  rectangn- 
I  Jar,  though  occasionally  circular  or  oval,  yvith  jackets  of  soft  steel,  wrought- 
liron  or  even  cast-iron,  and  occjiaionally  of  copper. 

The  smelting  of  copfier  ore  in  a  blast  furnace  is  a  process  of  reducing 
the  metal  from  it*  ores  by  the  use  of  carbonaceous  fuel,  usually  ecikc,  in  a 
cupola  having  a  blast  of  air,  which  may  be  drawn  direct  from  the  atmos- 
phere, ctr  heated  Ix^fore  pa'ising  into  the  furnace  throngh  I  he  tuyeres. 
II hptt- furnace  smelting  is  adnph'd  to  the  reduction  »>f  almost  all  of  the 
rimmereial  oree  of  copper,  though  for  certain  specific  uses  rcverljeratory 
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furnaces  are  to  be  preferred,  Fut-l  and  llux,  in  the  quantities  demanded 
for  r*^ductinn  and  slagging,  hrc*  added  to  the  ori\  tlie  flux  being  barren,  or 
conttiining  metallie  values,  a.**  circumstanws  may  dictati^ 

Preheated  nir  fur  thi'  bhist  was  used  imt  by  J.  B.  Mcilson,  in  1828» 
at  an  iron  fiirnuce,  and  was  used  tlrst  on  copper  at  Freiberg^  in  1837»  but 
did  not  provf  fully  succi-wsful  th*>re.  though  utjii7.ed  permanently  at  Kongs- 
berg,  where  it  was  installed  shortly  afterward.  The  rotary  Roots  blower 
was  the  first  in  Ameriean  uae,  and  remains  the  principal  producer  of 
slightly  compressed  air  for  blast-fiimacea.  The  pressure  under  which 
blast  is  furnished  depends  mainly  upon  the  depth  of  the  bath,  it  being 
evident  that  increased  pressure  is  required  to  force  air  through  an  in- 
creased depth  of  molten  matter,  the  average  pressure  being  14  to  16  ounces 
per  square  inch.  Blast  is  heated  to  greatly  varying  temperatures,  ranging 
up  to  SOO^  Fahrenheit  at  some  work.-*,  and  the  heating  may  be  done  in 
several  ways,  the  most  econoniiral  method  being  the  heating  of  the  blast 
by  waste  gases  from  ih«  furnace  itself. 

The  date  of  invention  of  reverberatory  furnaces  fteems  uncertain,    Th« 
earliest   Britislj   record  of  furnaces   of  reverberatory   type  is  dated   1765. 
Furnaces  of  this  class  can  be  made,  at  a  pinch,  of  adobes  or  sun-dried 
briek,  and  tht^sct  while  crude,  and  not  recouimt.^nded  for  use  where  better| 
material  can  l>e  had,  give  fairly  satisfactory  results  in  the  hands  of  a  first- 
class  smelter  man.     In  the  reverberatory  furnace  the  tlamea  from  a  lower! 
grate,  on  wliich  the  fuel  is  burned,  are  reflected  back  upon  the  ore,  lyin; 
on  a  bed  above,  thus  giving  a  neutral  atmosphere.    The  forehearth  is  brick-i 
lined,  and  movable,  and  the  air  entering  the   furnace   may  Iw  preheatedf, 
though  this  is  not  customary.     In  the  best  average  practice  five  to  sevei 
tons  of  ore  are  smelted  per  ton  of  fuel  liurnecl,  the  larger  furnace*  givinj 
the  lower  ratios  of  fuel  consumption.    In  the  case  of  sulphide  ores  the  rever 
beratory  furnace  produces  a  richer  matte  than  from  the  same  ores  redac« 
in  a  blai^t 'furnace. 

During  the  past  thirty  years  the  reverberatory  furnace  has  ijraim 
tremendoiJ.Hly  in  size.  In  1878  the  capacity  of  th«*  average  American  reve] 
beratory  w^as  12  tons  only,  but  had  increased  to  24  tons  in  1887,  and.  ii 
the  ease  of  the  larger  furnaces,  had  increased  to  50  tons  in  1894,  150  tons  ii 
1899,  and  TiOO  tons  in  VJ02.  The  largest  reverberatory  furnace  in  existenc 
is  at  the  Washoe  works  of  the  Anaconda  mines,  in  .Montjina,  this  hving  1 
feet  wide  and  115  feet  long,  with  a  daily  average  capiicity  (if  about  :UK>  t<»nt 

In  the  Lake  Superior  district  the  smelting  of  copper  mineral  is  done  ii 
rcverberatorics.  The  charge  is  first  melted  down,  with  fuel  and  llux,  anth 
cite  coal  and  coke  constituting  the  fuel  and  limestone  the  flux.  The  pro 
ducts  of  the  first  fvision  are  slags  rich  in  cop]>er,  w*hich  are  resmelted^and  iiu 
pure  enpper,  wiiidi  is  tapped  to  u  refuiing  furnace,  w  here  rabbled  by  blo\i  in 
nir  tbroujsh  a  gas  pipe,  this  prot^-p^s  having  an  oxidizing  eifeet  on  the  c?h 
The  eopper  is  then  poled  with  st addles  of  green  wood*  to  bring  it  to  th( 
projwr  pitch,  when  it  is  dipped  and  moulded  by  hand,  or  tapped  into  mechaii 
ical  easting  nuichrnes.  It  is  possible  to  perform  the  entire  operation  o 
fusion  and  refining  in  the  re  lining  furnace  alone,  but  in  practice  it  is  foun 
profitable  to  separate  the  w^ork  into  the  two  operarions  previously  nut<y 
The  stJindard  Lake  Superif>r  reverberatory  fiirnaee  is  inxl7  feet  aitd  th(_ 
largest  in  the  district,  previous  to  the  building  of  the  Michigan  iiue|c«rJ 
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17x28  feet.    At  tlie  Micliigan  works  a  funiace  20x50  fr»t  Wiu  Imilt, 
^  Inil,  ort«»r  n-poatecl  trials,  tUi?*  wjin  fi»iiniJ  too  Jurgp  tu  hold  tlic  In  avv  fharm'^ 
of  mineral,  an*l  was  uut  down  to  Klxlirj  feet  in  size,  and  fuiiiiHUed  with  a 
2  4  -  i  n  c  h  ve  rit  i  la  t  od  hot  torn . 

The  hnlk  of  the  world's  copper  supply  cornea  from  sulphide  oren,  and, 
while  leaching  prcKseRSf^s  are  used  to  a  considerable  extent,  the  far  i;ivater 
part  of  the  Rilphide  ores  is  reduec^d  liv  heat  ahme.  L'nk'sj*  pyritie  or  semi* 
pyritie  Bnjcltiii^  be  employed  it  is  desirable  that  as  nnich  aii  possible  of  the 
»u!phur  be  ebiBinated  lie  fore  the  ore  goes  to  the  smelter.  Preliniinary  roast- 
ing or  calcining  may  be  done  in  the  open  air,  by  heap-roaating^  as  previoiiHly 
described,  or  hy  roasting  in  stall,  shaft,  or  kiln  furnaces.  The  roasting  of 
Fiilphide  ores  may  be  redncing  or  merely  oxidizing  in  nature.  The  calcination 
of  copper  ores  is  a  simple  process,  in  theory,  but  in  ]>ractice  reqiiirea  nice 
diHerimination  and  care,  to  s4H?ure  the  bestt  re3ults>  owing  to  the  varying  pro- 
portions of  copper,  iron,  sulphur  and  other  elements  found  in  the  ruw  ores. 
The  'ikill  with  which  the  calcining  is  done  greatly  ntTccts  the  success  and 
eoftt  of  the  future  processes  of  reduction.  As  the  combinations  of  ore  vary 
greatly  in  diiTerent  districts,  the  practice  also  vnrik-a  to  a  ronsiderjibb^  extent, 
and  the  l>«*st  practice  for  the  calcination  of  a  given  ore  is  determined,  tirst  by 
k  theory,  and  secondly  by  actual  Avork. 

Calcining  may  Ik*  done  in  hand -furnaces,  but  automatic  devieea  are  mor<* 
€»eonomic-aK  and  are  in  general  use  in  all  l>ut  the  smallest  and  least  modern 
works.  Hand  revertieratory  furnaces, with  the  hearth  heated  l»y  a  iireplace 
separated  from  the  furnaoe  by  a  bri<ige-wall  with  side  openiugs,  give  as 
good  satisfaction  as  can  be  secured  with  band  furnaces,  llutlle  furnaces 
are  used  mH*asionalh%  though  not  extensively,  giving  a  very  e<|uable  heat, 
but  proving  ex]K'nsive  in  operation.  Hand  p^nver  cylinders  are  Ussed  at  times, 
but  are  not  so  economical  as  mechanically  operated  ealciners.  The  Firflck- 
fier  automatic  intermittent  diMchiirgt*  cylinder,  invtmted  ISflt,  has  a  greater 
-diameter  and  shorter  h*ngth  than  otier  varieties  of  cylintlrical  ealciners, 
henee  it  takes  less  flmir  spac*%  and  Is  automatic  ami  eflick'nt  in  o|M'rnlion, 
I  Jwing  in  'juite  general  use.  The  Douglas  nuiflle  eylimler  calciner,  with  con- 
liritious  discharge,  has  a  central  due  of  tih*,  which  takes  combustirm  pro* 
ducts  direct  to  the  chimney.  This  calciner,  while  suitable  for  general  work, 
IB  especially  adapted  to  the  economical  and  cleanly  saving  of  sulphur  fumes 
|Jor  the  making  id'  acid. 

The  principal  form  of  calciner  is  the  antomntic  reverberatory,  of  which 

I  there  are  a  number  of  varieties,  mainly  patented,  all  <»f  more  or  less  vahie, 

lliese   consist   essentially    of   stationary    reverberatory    furnaces,   through 

which  plows  are  dragged,  to  rabble  the  ore  under  calcination  and  to  remove 

the  ealcined  ore.     thie  of  the  most  etTicient  forms  is  the  turret  furnace  in 

[which  horizontal  revolving  plows  are  actuated  from  a  central  shaft,  the  ore 

I  charge  being  fed  auttuviatically  from  hoppers  above.     The  turret  furnace  is 

I  economical  of  ttoor  -space  and  attendance,  and  may  be  Imilt  with  a  number 

of  decks.     The  four-htarth  Welsh  calciner  has  hearths  of  16x10  feet.    The 

O'Hara   calciner,   with   straight   hearth,   was   the   first  to  use   mechanical 

rabbling,  with  plows  set  on  horizonta!  arms  attached  to  an  endless  chain, 

[Th**  turret  calciner  of  Pearce,  with  superimposed  hearth*^,  came  out  in  18U2, 

[The  iVfcDougall  mechanical  calciner,  invented  1891,  is  the  type  found  in  moat 

I  general  use,    lliia  has  numerous  Bup*Timpo8c?d  hearths,  some  furnaces  having 
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ftM  iiiiiiiy  iia  six,  each  rabM^d  by  rotating  arms  carrying  plows.  Tlie  ArgaJl 
fiiriuicr  bus  a  liciirth  witb  i«'i  iprtR'atiiig  iiiovt'itn'iit,  rubbb'tt  btfiiig  lifted  ftuti* 
inntirullv    \v!n«ij  tbc  bfiirtb   niuki-rt  tbi-  ivturu   movenit^nt. 

Ori'f*  arc*  roii>*tc««l  nUo  in  kibi^*,  wtaMi^  nm\  sluift  furmitt'a.  A  stall  fur- 
nacL*  is  mtTfJy  a  |H'rfc-et**cl  furifi  of  lii'i»j)-niiistm|r»  wbcreiji  Imck,  stone  ot 
aliig-1>lo€k  wails  ure  built  about  tbe  rniiHl'brii|is,  giving  perfect  regulatitm 
of  air  cur  re  lit  ft.  Where  necessary  a  roof  is  built,  to  prevent  the  acx?ess  of 
rainwater,  wJiich  \^'i:iubl  h'aeh  out  a  coa^iclcnibb;  part  of  the  copper  values. 
In  the  mnai  modern  forms  of  stall  furmieea,  paved  or  grated  floors  are 
adtied.  and  stalln  grwde  into  fnrnaees  by  the  addition  of  flues  and  chimneys 
for  the  carrying  olf  of  roast  gaiiea.  The  (•erdteiihofer  shaft  furnace,  utiliz* 
ing  the  sulphurous  furnes  for  inaktng  sulphuric  acid,  consists  of  a  vertical 
shaft  with  a  meehanieal  device  for  feeding  the  charge  from  above»  and  the 
fresh  pulverized  ore  is  intercepted  in  its  downward  progressi  by  projecting 
letlges,  peniiitting  its  partial  oxidation.  Kiln  rousting  also  is  employed 
where  sulphurous  fumes  are  saved  for  making  acid,  the  kilns  l>eing  of  shaft - 
like  foruk  The  advantiige  of  kilns  and  shafts  is  ftminl  mainly  in  the  saving 
of  the  f^ulphurous  fumes,  but  the  process  of  deHuIphurixation  is  luor^ 
complete  than  is  fHJssible  in  heap- roasting  or  stall  roasting* 

Matting  is  the  jjroeess  of  uuiking  a  seiiii- metal  lie  etunpcmnd  from  »ul 
pbide  ore,  matt^rially  richer  in  copjiiT  than  the  ore  treated.  In  the  pnieej^a 
of  mattitig  a  considerable  pro[wrtion  of  the  Hulphur  in  the  ore  is  thrown 
oir  tn  fumes,  autl  a  iarg<"  part  of  the  original  gangue  is  eliminated  as  slag. 
A  definition  of  matte,  i>r  rcgulus*  as  it  sometimes  is  called,  is  excee^lingly 
ilidleiilt  to  give,  for  the  reason  thnt  miitte  may  contain  greatly  varying 
proportions  of  any  of  its  elements,  and  a  consideralde  variety  nf  elementa, 
of  whieb  sulphur  always  is  neeessury,  coppt^r  being  necessary,  of  eourse,  in  a 
copper  nintte,  and  lead  in  a  lead  matte,  while  iron,  arsenic  and  a  number 
of  other  impurities,  some  valuiible  and  others  damaging,  arc  found  in  greater 
or  less  number  am!  propo^rtions  in  ditTerent  mattes.  Copper  matte  may  con 
tain  as  little  as  l-j  per  eent.  or  as  much  as  75  per  cent,  of  the  metal,  though 
tjsnally  rainging  from  H^t  or  'M>  per  cent*,  in  the  lower  grades,  np  to  50  or 
!}*i  per  cent,  in  the  higher  grades.  Copper  matte  is  an  interinediate  product 
between  raw  or  calcined  ore,  usufilly  the  latter,  and  the  finislied  copper 
product.  Matte  is  variously  considcretl  as  an  alloy,  a  mechanical  eompinind 
or  a  mecbanieal  mixture.  It  obviously  is  a  semi- metallic  product*  i>o98e«9- 
ing  certain  metallic  characteristics,  such  as  malleability,  which  is  quite 
marked  in  the  ca«e  of  some  high  grade  mattes.  The  rtmttes  of  high  grade 
have  specific  names,  aecording  to  their  eopper  tenor.  Blue  ni«»tal  is  a  matte 
containing  60  to  65  per  cent,  copper;  white  metal  runs  70  to  75  per  cent, 
copper;  pimple  metal  carries  80  to  85  per  cent.  coppiT.  J31ack  copper  Is 
impure  metallic  copper  carrying  I  to  5  per  cent,  sulphur,  also  sundry  metaN 
and  metalloids,  the  name  coniing  from  the  oxidation  of  the  surface  to  a  dull 
blaek.  Blister  copper  is  the  highest  grade  ofunretujed  metal,  carrying  915 
to  99*5  per  cent,  copper,  with  one  per  cent,  or  less  of  sulphur,  and  small, 
Tariable  quantities  of  other  impurities.  Its  name  comes  from  the  blebs  or 
vesicles,  in  which  the  bubbles  of  gas,  from  sulphur  and  other  voljitile  ele- 
ments, are  retained  as  the  ef»pper  hardens.  Blister  copp^^r  looks  well,  and 
is  suitable  for  many  uses,  but,  with  the  exception  of  the  unusually  pure 
metal  from  Lake  Superior  mines,  blister  copper  is  red-ahorti  as  a  rule,  though 
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not  cold-short  in  most  cases.  The  quality  of  hlist«'r  copper  varies  preatly, 
the  purer  brands  being  of  good  commercial  grade,  while  the  baser  qualities 
are  suitable  for  rough  copper  uses  only. 

The  tendency  of  present  practice  is  away  from  the  old  plan  of  blowing 
up  a  matte  to  blister  copper  by  easy  stages,  and  in  the  most  modern  plants 
only  two  fusions  are  required  between  calcining  and  bessemerizing.  The 
separation  of  matte  from  the  slag  depends  mainly  upon  spi^cific  gravity, 
hence  the  separation  is  imperfect  when  heavy  basic  ferruginous  slags  are 
produced,  while  light  silicious  slags  usually  are  quite  free  from  matte. 
Copper  bottoms  are  alloys  of  metallic  copper  and  other  metals  existing  in 
the  matte  &s  impurities.  The  formation  of  the  bottoms  purifies  the  matte, 
and  such  bottoms  are  resmelted.  In  matting  it  is  found  that  small  furnaces 
are  exceptionally  liable  to  freeze.  The  product  of  the  first  fusion  in  the 
reverberatory  matting  process  is  of  low  grade,  rangir^  from  15  to  50  per 
cent.,  usually  25  to  40  per  cent.,  in  copper  tenor.  If  the  charge  is  blown  up 
to  more  than  50  per  cent,  copper  at  the  first  fusion,  the  slags  are  almost 
certain  to  carry  considerable  copper,  entailing  direct  losses,  or  necessitating 
resmelting. 

Blast-furnace  slags,  as  a  rule,  run  a  little  higher  in  copper  than  rever- 
beratory slags  produced  from  the  same  ore.  The  chemical  composition  and 
physical  properties  of  slag  vary  according  to  the  nature  of  the  ore  and  fluxes, 
but  usually  slags  are  rich  in  both  iron  and  silica.  In  Lake  Superior  smelt 
ing  practice  the  reverberatory  slags  run  10  to  25  per  cent,  in  copper  tenoi 
and  are  resmelted  in  blast-furnaces,  which,  in  turn,  give  slags  carrying  onl' 
0.75  to  1  per  cent,  copper.  An  average  of  1 0  per  cent,  copper  in  reverberator' 
slags  is  considered  good  practice  in  the  Lake  Superior  district,  the  nature  o* 
the  material  treated  dilTering  greatly  from  the  ores  of  other  districts.  Tl»« 
rich  slag,  containing  much  cuprous  oxide,  is  skimmed  off  at  the  end  of  polinp 

The  scoria,  or  slag  from  a  smelter,  accumulates  in  large  quantities,  and 
its  disposal  sometimes  becomes  a  matter  of  difficulty.  Various  systems  arc 
in  use  for  disposing  of  slag,  the  simplest  being  to  let  it  run  outside  and  care 
for  itself,  but  this  is  possible  only  where  there  is  a  sharp  incline  and  plenty 
of  room,  conditions  frequently  lacking  about  a  modem  smelter.  Where  it 
is  impossible  to  permit  the  slag  to  care  for  itself,  the  cheapest  method  of 
disposal  usually  is  by  granulation,  which  is  accomplished  by  running  the 
molten  slag  into  a  trough  conveying  a  small  stream  of  rapidly  running  water. 
The  slag  granulates  instantly,  and  is  washed  away  by  the  water  and  de- 
|x>8ited  by  gravity  at  any  point  desired,  granulated  slag  being  Hluiced  in 
water  almost  as  easily  as  coarse  sand.  Slag  may  bt  disiKised  of  also  by 
removal  from  the  furnace  in  slag-pots,  transported  by  hand,  horse  or  me- 
chanical power,  or  may  be  run  out  in  gutters,  while  liquid,  though  somewhat 
difficult  of  handling  by  this  method  because  of  its  viscosity.  At  a  number 
of  smelters  slag-bricks  are  made,  and  while  these  are  not  suitable  for  general 
building  purposes,  they  are  available,  to  a  considerable  extent,  al>out  a 
modem  reduction  plant,  and  make  satisfactory  brick  for  almost  any  rough 
use. 

In  calcining  or  smelting  copper  ores,  varying  proportions  of  the  metal 
are  volatilized  and  carried  off  with  the  roast -gases,  'vhil«»  fine  particles  of 
unsmelt<Kl  ore  may  be  carried  out  of  the  smelting  zone  by  the  i»ow<Tful  draft 
of  a  blast-fumace.     Formerly  the  copper  blown  out  in  fine  particles,  and 
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volntiljzc^l  by  iTit<»n»o  hnat,  wa«*  ]c>M^  Imt  in  nil  nuMlrni  plnnta  tU«*  grMtt^r 
pari  «if  Hit<'h  fiirn;i('r  io^t,  U  ri^^niin^d  l>,v  tlejioHition  in  ijunt  eiiftnther^,  Tt 
lifi*  be**n  foiiiKl  iKlvmitngennfi  to  uiak»*  the  <!tist  oliafuhfTM  of  ijnnil  kmjnh. 
whk'h  jH'i-fiiilH  tlip  Hi'ttlin^  nf  tin'  ninnll  H^^lki  partir-li'^  fmm  the  fiiiuoi*,  and 
the  Ktthliiimlion  of  the  vnUitilizwl  cupprr  alniitr  iIh*  coursv  nf  the  \\\if',  Du^t 
chatiitKTs  nre  fuuiid  in  all  niudern  itlaiits.  auti  h?^  r  rule  are  merely  eutargc- 
inents  r*f  the  Hue,  having  trufitiverfte  partitions  permiUinir  the  gradiial  settling 
of  the  iliiHt  fmm  the  fiirnare  fumes.  In  the  hir^er  piiints  the  flue'dust  is 
removed  fronj  tlie  dust  eliandner^  tbriiuj^'h  le^ppern.  underneuth,  whieli  load 
into  tnim-earH^  As  Itue-duwt  u^uiilly  Is  high  in  arHenk  and  antimotiy,  volii- 
tile  elements  that  atv  highly  delpterioUH  to  linished  copper.  Iluetlust  eom- 
niotily  i»  smelted  by  itself,  though  j^ometimes  mixed  with  matte  or  hriqiieiti?d 
with  tines  PREVIOUS  to  resmelling. 

Fumes  fr*ini  sulphide  ores  are  injuriou'^  to  vegetation,  and  lead  to  tnurh 
litigation.  There  in  no  cpiestion  that  nnieh  dannig**  is  eaused  to  agneultunil 
interests  by  ameUer  fumes,  and  erpnilly  there  is  m>  <ini'stiou  that  tin  industry 
of  rnuloting  smelters  has  grown  up  among  agrieulturistj^  in  various  suietting 
dl-«*triets.  The  eonrts  usually  hold  with  the  farmers,  and  inereusing  trouble 
ia  en  used  the  smelters,  with  prospects  of  still  moTf  serif  j  lis  trouble  in  the 
future.  It  has  been  snggestei!  that  smelter  fumes  be  eoneentratM  and 
turned  into  the  streams,  but  this  suggestion  is  not  praetieable,  as  the  damage 
would  be  far  greater  than  now  caused  by  dissipating  the  fumes  in  the  air. 
The  sulphur  fumes  from  roast  heaps  are  especially  objeetionahle.  jis  they  lie 
lou  on  the  grouml,  doing  f«r  nior<*  dannige  than  the  fumes  thrown  tiJT  from 
high  staeks.  OwiTig  to  the  inereasing  dilliculties  of  suielters  with  aurrnund- 
ing  ngrieulturial  intereHts,  beeaiise  «»f  noxious  fumes,  it  is  eertain  Mint  the 
suljdiur  eontents  must  lie  useil,  to  an  increasing  extent*  in  the  manufacture 
of  acid. 

One  ton  of  sulphur  combined  with  oxygen  and  water  makes  throe  ton*' 
of  Bulphnrie  aeid,  which  is  the  basis  of  all  other  inorganic  acids,  jind  may  be 
cfllled  the  fomndalion  of  commercial  chemistry,  as  there  is  scarc<»ly  a  single 
branch  of  chemical  manufacture  ttiat  does  not  depend,  directly  or  indirectly, 
ujmn  sulphuric  acid.  Previous  to  18'{8  the  volcanos  of  Sicily  were  practically  ' 
the  sole  producers  of  sulphur  for  the  making  of  acid,  but  owing  to  a  ahort* 
mghted  attempt  at  unduly  raising  prices,  the  cost  of  sulphur  was  Tnade  al-  ^^ 
most  prohibitive,  leading  to  the  utilisation  of  the  sulfthur  contained  in  iron  ^B 
pyrites,  more  especially  the  cupriferous  pyrites  of  Cornwalb  Wales,  Ireland.  ^^ 
rortngiil  and  Spain*  incident ly  hnving  a  strong  inlluence  in  reopening  the 
principal  copper  mines  of  the  IlM*rian  Prninsuin,  which  are  notably  rich  in 
sulphur.  Sulphuric  acid  can  he  ninnufactured  easily  by  passing  sulphurous^ 
neiil  fumes,  giv^en  ofT  from  sulphide  ores  roasted  iu  shaftfurnaces  or  kiln- 
furnaces,  through  lead-lined  acid  chiHoberSj  where  the  fumes  are  taken  into 
solution  by  water.  The  er>ntact  arid  process,  a  comparatively  neu'  invention, 
is  availablo  for  making  sulphuric  acid  fr<»m  fnme«  containing  only  a  small 
percentage  of  sulphur  dioxide.  The  ITnited  States  !agfl  liehind  Creat  Britain 
and  Germany  in  this  detail  of  the  copper  indnntry,  and,  as  has  been  pointed 
out  by  Prof.  Doughis.  the  I'nitetl  States,  while  leading  the  world  in  some 
brflnches  of  metallurgical  practice,  ia  by  no  means  well  to  the  front  in  the] 
fullest  possible  utilixBtion  of  by-products. 

The  process  of  conversion,  or  besBemerizing,  now  in  very  general  use  fa  ] 
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copper  smelters  treating  sulphide  ores,  which  reduces  high  grade  matte  to 
blister  copper,  dates,  in  its  inception,  from  1855,  when  the  first  patent  for 
making  steel  from  iron  by  his  new  process  was  taken  out  in  England  by  Sir 
Henry  Bessemer.  The  first  attempt  at  utilizing  the  Bessemer  process  for  the 
conyersion  of  copper  was  made  at  the  Bogoslovsk  mine,  in  the  Ural  Moun- 
tains of  Russia,  by  Seminikov,  who  did  not  succeed,  however,  in  producing 
metallic  copper.  In  1880  Pierre  Manhes  begun  experiments  at  Verdennes, 
near  Avignon,  France,  and  the  process  of  bessenierizing,  as  applied  to  cop- 
per, was  brought  to  a  commercial  basis  by  Manhes,  though  somewhat  im- 
proved by  Paul  David  in  1881.  The  first  successful  converters  made  by 
Manhes,  at  Lyons,  France,  took  3-ton  charges.  The  process  was  brought 
into  the  United  States  in  1883,  by  Franklin  Farrell,  who  installed  a  Manhes 
plant  for  conversion  at  the  Parrot  mine,  in  Butte,  Montana,  considerable  im- 
provements in  the  practice  being  made  at  the  Parrot  plant.  Since  then  the 
process  has  enjoyed  great  growth,  having  come  into  practically  universal 
use  for  the  final  smelting  of  sulphide  ores. 

The  first  converters  utilizing  the  Bessemer  process  were  very  small  in 
size,  treating  only  2,000  to  3,500  pounds  of  matte  at  a  charge,  and  were 
rotated  by  hand,  the  operation  requiring  two  stages.  Converters  now  in  use 
run  12  to  15  tons  in  size,  as  a  rule,  though  the  Washoe  plant  of  the  Anaconda 
has  trough  converters  96  x  150  inches  in  size,  and  the  largest  converter  ever 
built  is  at  Butte,  Montana,  being  of  the  tremendous  and  somewhat  un- 
wieldy size  of  8x20  feet.  The  weight  of  charge  in  a  converter  varies  greatly, 
the  first  charge  in  a  newly  lined  shell  being  much  smaller  than  the  last,  ow- 
ing to  gradual  destruction  of  the  lining. 

Bessemer  converter  plants  vary  greatly  in  size,  at  difl'erent  works,  but 
the  essential  plan  is  the  same  in  all  cases.  A  single  unit  consists  of  a  stand, 
one  or  more  movable  shells,  and  an  air-compressor  to  furnish  blast.  As  a 
rule  there  are  about  two  shells  for  each  stand,  as  shells  must  be  newly  lintnl 
from  time  to  time.  The  stands,  built  of  steel,  hold  the  shells  containing  the 
charge,  which  are  mounted  on  trunnions,  and  the  stand  is  provided  with 
devices  for  tilting  the  shell.  Hand  power  for  tilting  is  used  at  sonic  of  the 
smaller  installations,  but  in  all  larger  plants  mechanical  power  is  employed, 
rotation  usually  being  accomplished  by  electric  or  hydraulic  power.  A  blast 
of  varying  strength,  averaging  about  15  pounds  per  s([uare  inch,  is  furnished 
by  an  air-compressor  connecting  with  the  shells  through  ball  valves,  wliieh 
have  replaced  the  old  style  plugs.  The  number  and  size  of  the  tuyeres 
through  which  the  blast  enters  the  retort  vary  according  to  the  style  and  size 
of  the  converter. 

The  retorts,  or  shells,  are  made  of  boiler-plate  steel,  in  three  parts,  with 
flanges  which  are  strongly  bolted  together.  vShells  are  of  widely  varying 
sizes  and  types,  the  principal  styles  being  the  barrel  type  and  the  upright 
round  tyi)e.  The  barrel  type  being  easier  to  handle,  both  on  and  olT  the 
stands,  is  in  most  general  use.  The  shells  are  lined,  sometimes  with  lire- 
brick,  though  this  is  going  out  of  style,  the  usual  lining  being  silicious 
material  thoroughly  tamped  in  and  dried.  The  most  eominon  converter  lining 
is  made  of  <pmrtz  and  clay,  the  latter  serving?  merely  as  a  binder.  In  some 
cases  it  is  advisable  to  use  siliei«ms  low  grade  ores  for  linings,  to  sav(»  the 
mineral  values,  but  such  linings  rarely  give  us  good  n-sults  as  tlms*'  made  of 
pure  silica.  Magiiesite  linings  have  been  used  with  suee«'ss,  at  lUitie,  and 
are  said  to  have  given  unusually  long  service.    The  lining  of  longest  aver- 
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age  lifo  sptmg  to  bp  tliiit  madp  from  tpiartzite  contaioing  about  ?^5  por  cent 
silica  ami  10  to  12  pvr  rt'til,  aiumiiui,  1>ond<'tl  with  clay.  Th»^  lifo  of  lining 
varies  ^^roatly  accordiug  to  liitTerent  factors,  high  grade  matte  cofitaining  little 
iron  being  least  clehtniL'titde  iu  linings.  Ilie  n^mi]  lining  ccjirsitit  of  prac- 
tically pure  quartz,  or  pannister,  c<mtaiiiinj^  98. to  90  per  coiit.  Hilica,  bonded 
with  a  little  clay.  The  quarts  or  other  bilieiou^  material  usually  ia  crushed 
in  rolb  to  pass  a  %'inch  trommel,  or  may  be  crushed  in  a  Chilean  mill  or 
grinding  pan.  Quartz  and  clay  are  dumped  into  large  binst  in  the  lining 
department  of  a  smelter,  and  are  withdrawn  and  mixed  aa  necessary  in  a 
mixing  pan,  or  trough.  The  lining  is  done  in  sections^  the  lower  aection  being 
tamped  with  a  mixture  of  about  one  part  elay  to  five  or  six  parts  of  qitartz. 
mixed  rather  dry,  while  the  upper  portion  is  lined  with  a  softer  mixture.  The 
iining  is  tamped  in,  sometimes  by  hand,  but  mainly  mechanically,  with 
heated  bars,  and  the  linings,  when  eomfdetcHj,  vary  in  thickne^^s  from  alxiut 
'AO  inches,  at  the  tuyeres,  to  extinction  at  the  mouth  of  the  shell. 

In  the  actual  process  of  conversion  at  the  best  arranged  planta  the 
high  grade  matte  is  run  direct  from  the  cupola  well  of  the  furnace  into  the 
converter  shells,  lilast  is  turned  on  automatically,  by  rotating  the  filled 
shell  to  its  nornial  upright  position,  and  the  powerful  blast,  working  its  way 
upwards  throngh  the  molten  matte,  causes  the  sulphur  to  unite  with  the 
oxygen  in  the  air  and  pass  otf  as  sulphur  dioxide.  The  converter  blows  off, 
with  a  iremendous  roar,  into  a  hood  that  connects  with  a  Hue  running  ti> 
the  dust  ehamlier.  More  or  le^s  copper  is  volatilized  by  the  powerful  blast, 
but  nearly  all  of  the  metal  so  driven  off  is  saved  in  the  dust  chambers,  and 
reamelted  at  flue-dust.  The  blowing  of  a  converter  charge  is  a  delicate 
process,  and  eonsiderHlde  exiverience  and  care  are  required  to  secure  the  best 
resulifl.  If  the  chnrge  is  overblown  the  slag  becomes  high  in  copju-r  oxide, 
while  if  underblown  the  prm-ess  of  conversion  is  not  carried  out  fully,  and 
the  reavilting  blister  copfirr  will  contain  an  unduo  percentage  oi  impuritiea< 
Owing  to  the  greater  specific  gravity  of  gold  and  silver,  the  precious  metalt 
tend  toward  the  liottnm  of  tlie  converter,  and  can  be  saved  therefrom  to  a 
considerable  extent,  if  desired,  but  as  practically  at!  bessemerizcd  copp<'r 
now  ia  refined  electrolytienlly,  and  gold  aiid  silver  values  are  recovered  much 
more  perfectly  by  electrolysis  than  by  any  possible  nu^thod  of  metallic 
segregation,  the  separation  of  gold  and  silver  in  the  process  of  cvmversion  la 
now  attemptefl  at  but  few  smelters. 

Ttie  ferric  oxide  formed  during  the  combustion  of  the  matto  Tttbs  the 
converter  linings  of  silica  to  form  slag,  and  the  life  of  the  lining  is  long  or 
short  in  prftportion  to  the  slow  or  rajdd  destruction  of  its  silicious  material 
throuj^h  uniting  with  little  or  uuich  iron  in  the  matte  to  Torui  slag.  In  aver- 
age practice  linings  last  for  six  to  eight  IdowH.  though  in  some  instances  the 
life  i?  much  longer,  and  occasionally  c<msiderably  shorter.  The  iron  in  the 
mattr  is  eliminated  before  the  sulphur,  the  oxidation  of  the  sulphur  con- 
tat  nor  i  in  the  chargf*  br-ing  the  final  process.  Zinc  is  oxidized  from  tha 
matti'  to  a  connideralde  extent,  while  arsenic  is  eliminated  but  slowly  in 
the  earlier  stages,  and  antimony  remains  praetii^illy  intact  in  the  inatti* 
until  the  final  process,  when  it  is  largely  idiminated  in  thr»  Inst  few  minutpai 
of  bl>wing.  The  copper  oxide  in  the  matte  is  rcMbietd  by  (he  copper  sal- 
phidf ,  (he  sul(ihur  beeominjr  o\idi/ed  and  passing  off  in  fumes,  while  th# 
mciadic  rnipper,  as  forn»ed,  ?tinks  to  tlio  bottom  of  the  shell.     The  Jlaui€*» 
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from  the  mouth  of  the  shoU  chanjro  in  color,  at  different  »tnf^»s,  ami  an* 
watchcnl  eli>sely  l»y  an  expt^rienitil  man  in  charge  of  the  pnKVss.  At  the 
start  lambent  greenish  tlanu^,  mingKnl  with  yoHow,  art*  m>tiHl  phiying  over 
the  surface  of  the  charge.  At  the  period  of  skimming  the  shig,  N\hieh  is 
when  the  matte  has  reached  the  white  metal  stage,  with  a  tenor  of  about 
75  per  cent,  copper,  blue  tlames  are  notwi.  When  blue  lUimes  lHHH)me  promi- 
nent the  blast  must  be  shut  off,  or  foaming  and  expliwion  are  almost  certain 
to  1)6  caused  by  violent  chemical  reactions  that  produce  larg»»  volumea  of 
sulphurous  anhydride.  In  the  lK»st  practice  ten  to  fifteen  ton  c<mverters 
handle  full  average  charges,  and  turn  out  finished  blister  i»opper  of  l>etter 
than  99  per  cent,  tenor,  in  45  to  75  minutes.  The  blister  copper  produced 
must  be  refined  electrolytieally,  in  nearly  all  cases,  to  eliminate  a  ctmsid- 
erable  variety  of  impurities,  present  in  the  metal  to  only  a  limited  extent, 
but  highly  deleterious  to  finished  copper. 

In  order  to  prolong  the  life  of  the  linings,  pulverized  silicious  material 
sometimes  is  blown  into  the  charge  through  the  mouth,  or  placed  in  th<* 
bottom  of  the  shell  'before  charging  with  matte,  such  material  furnishing 
a  portion  of  the  silica  required  for  slagging  the  iron,  and  thus  prolonging 
the  life  of  the  lining.  Such  pulverized  material  should  be  thoroughly  dried 
before  charging,  as  it  may  cause  serious  explosions  if  even  slightly  wet, 
when  coming  into  contact  A^ith  the  molten  matte. 

At  the  British  Columbia  smelter,  in  1906,  it  became  necessary,  while 
rebuilding  the  plant,  to  convert  cold  matte  in  the  shells.  This  was  ac- 
complished by  lighting  a  wood  fire,  which,  when  thoroughly  ablaze,  was 
covered  by  a  charge  of  1,500  pounds  of  coke,  and  a  light  blast  turned  on. 
When  the  coke  reached  red  heat,  three  tons  of  cold  broken  matte  were  added, 
and  full  air  pressure  turned  on.  The  matte  melie<l  (|uiekly,  and  further 
broken  matte  was  added.  The  slag  was  partially  skimmed,  and  further 
matte  added  from  time  to  time,  until  the  sht'U  was  fully  charged.  The  en- 
tire process  required  3%  hours  only,  and  15  tons  of  40  to  50  |M?r  cent,  matle 
were  converted,  in  one  stand,  in  a  single  shift.  Matte  up  to  55  i»er  cent,  in 
copper  tenor  was  converted,  but  was  found  more  liable  to  freezing  than 
matte  of  lower  tenor.  The  process  was  not  economical,  though  necessary 
under  peculiar  circumstances,  but  demonstrated  latent  possibilities. 

The  casting  of  copper,  after  the  final  process  of  smelting  or  converslrm, 
may  In?  done  by  hand  or  machine,  fn  hand  work  the  cop|)er  nnist  Ikj  dipped 
in  ladles  and  cast  into  moulds  by  hand  labor.  The  maehin<'H  are  mainly 
of  two  types,  one  having  an  endless  chain,  with  automatic  tripping  of 
ingots  into  water  for  coofing,  the  secfind  tyi)e  boiiig  th<*  \Valk<T  east- 
ing machine,  in  which  moulds  are  carrie<i  on  a  circular  platfr^rrn,  eopper  Inring 
cast  through  a  tapping-ladle  direct  into  moulds.  Some  cuprous  oxide  is 
sure  to  l>e  formed  in  casting.  Copper  shrinks  in  casting  0.1  H75  inch  ]H*r 
foot,  or  1.50  per  cent,  as  compared  with  1.32  per  cent,  for  brass,  2.0  jmt 
cent,  for  zinc  and  lead,  1.09  per  cent,  for  aluminum  anrl  1.04  p*'r  c<'nt. 
for  iron.  Eutectic  copper  is  a  mutual  mixture  whieh  freez^'s  out 
last  in  casting,  after  ingredients  in  excess  have  Ix^en  removed  by  gradual 
cooling.  Eutectic  copper  is  a  mixtun*  of  metal  with  alxMit  3.4  fx-r  ce.nt. 
of  cuprous  oxide,  containing  about  0.:i«<  jx-r  cent,  oxyjren.  I'mh-r  the  mi- 
croscope eutectic  copfier  can  U*  se<'n  sir-  a  thin  grouiidmass  surrounding 
grains  of  pure  cr»pp<*r.  EuteKie  eopfHT  is  tran'^pan*nt,  with  blue  color  by 
reflected  light  and  is  red  in  transmilt«'d  light.     Eutectic  copper  may  be  a 


S08 


THE  rOPPKE  nANDfiOOE. 


aource  of  weakncBB  in  cii^tiiig^  rt'tiuiriug  tensile  strength,  ospeeially  hi  cop-l 
per  tubes  I  bat  *'arry  hot  and  roihipinj?  gaf?p»,  which  may  react  on  the* 
♦'iitfH'tic  ruppiT  in  the  tulx*'*,  with  tli*-  ic^nlt  '^f  formni'!  tine  iTiick-*. 

T\w  princijtal  f(Mltlltv•■^  nf  ^eni'Tul  e(  ppc*r  r*'liiiin^t  jnchuling  impuritii'S,  ! 
are  treated  in  thi*  following  chaptt-r  on  the  eh»i'lroni«'tanurgy  of  cr>pfw*r,  h»1 
it  80(*ms  di'Kinibh'  to  rovrr  tin*  ,siibjet't  in  oni"  rhaptor,  rather  timn  in  two, J 
and  thf*  bulk  n/  th*^  world's  fojjprr  produrt inn  n<nv  In  rc*finpd  elpftrolytir- 

Hllj, 

Tn  tho  niiddlo  of  Ihp  Nin<*tfi(>iith  Century  refining  furnace*  for  UieJ 
rc*finin^  nnd  casting  of  IdistfT  en[)|>tT  wore  aljout  5x10  fo(»t  in  *ize,  takingl 
ftvonifii'  eliaigt'f*  of  wovfn  to  ten  tons.  The  average  siz<*  now  i»  about  IKxriOl 
foet,  with  [ivera*r<'  tdiargi'**  of  bevrnlyfive  tons.  The  oxidaticin  of  impuH-l 
tie«  eontaini^l  in  the  eoppcT  am  he  nf^colarated  by  un^auft  of  an  air  bla»t| 
pJaying  upon  tho  snrfnfH'  of  tbo  nioUf>n  nictal.  The  ''direct  rnothod"  of] 
copper  relininjr  t'onsisl^  cHsrutially  of  the  fusion  of  t%  uuxtnre  of  raw  an^lj 
cjtleiufHl  niatt<s  of  nUnit  while  metal  grade,  t!ie  resultant  product  U'ing 
blinter  cop]>cT. 

I'yritir  nincltin;?  pnictieally  wuh  invr^ntril  by  John  Hollway,  5n  187H^J 
tbongti  he  rlifl  not  snr*c*'d  in  bringing  the  pVm'i'**^  to  <lo  sutij^factory  work. 
11ie  exjK'rinifnts  of  Molhviiy  were  made  in  an  endeavor  to  suielt  Kiol 
Tinto  copper  stdphides  by  tieaf.  genenited  tbrougb  the  oxidation  of  theifJ 
Hiilpbnr.  'i1ic  tirnt  attempts  along  thin  line  in  the  United  Stjitos  wei 
nia^lf,  circa  1HS7,  at  To*^ton,  Montana,  wberi'  a  fuirtial  fineceRs  wai*  wconsUi 
The  Hrftt  ab^fdntt  ly  HnecesHful  f>yritic  smelting  wa.s  «lone  by  Robert  Stiellt 
a!   Mount    Lyell,  TaMniunia,  in  tbe  early  yearH  of  the  fm-nent  century. 

While  pyritic  j^rnelting  i**  rather  elosely  allicil  to  raw  ^nlpln'de.  or  M'mi- 
pyritie,  h an' King,  it  ditb^rs  eon?*ii|erab!y  in  theon^  fnon  that  proor>tft.     Full 
l>yritic  smelting  praetieally  is  ft  bcsnenn'rizing  proccsH  from  the  start,  car- 
ried out  in  blast    furnaecH,  ratbor  than  in  converters,  in  its  earlier  *tagc<w| 
The  proccHS  consists  of  the  reduction  of  sulphide  ores  without  the  use  of  I 
other    fuel    than    the    sulphur  contained    in    the    ore   iti^elf,    \vherpa«*    ;^emi->l 
pyritic  smelting  is  the  reduction  of  sulphide  ores  to  matte  with  o\tenaivtt| 
n.HC  of  the  fuel  values  of  snlpfuir  contained  in  the  ore.  and  with  a  biinimurfil 
charge  of  cartKinaeeoua   fneb     In  theory   pyritic  snielting  is   applicable  io\ 
any    raw    nulpliide   rtre    not    carrying    lead.      The    roasting   or    calcining   ofl 
suljdiide  ores  drives  off,  by  ftxidation.  large  quantities  of  sulphur.  whicli| 
nndonbtedly  is  a  valualile  fuel,  providing  it  can  be  so  bunied  aa  to  giva 
an  oxidizing  or  redncing  ntmospliere  in  a  furnace.     SuTfihrde  ores  occasion-^ 
ally  rerpiire  a  Runill  addition  of  oxidized  ores  to  serve  as  Oaxes, 

Tn  theory  one  piiund  of  pyrit<»,  burned  in  a  furnace,  is  equal  to  ?,02(!l 
British  thermal  units,  this  being  alwut  35  per  cent,  of  the  calorific  valit©! 
of  a  pound  of  nverage  carbonaceous  fuel,  but  in  practice"  the  perc-'utag''  ofl 
value  in  pyrite  probably  is  considerably  smaller.  Making  all  reasonabloj 
deductions,  one  p<jun*l  of  pyrite  probably  carries  fuel  vabiea  equivalent  t<il 
15  to  20  per  cent,  of  the  fuel  values  containwl  in  a  pound  of  coke.  The  fuel  J 
vakie  of  a  unit  of  pyrite  burned  to  FeO  and  3S0,  ig  calculated  by  l^wia  T.j 
Wright  as  1.926,  while  given  by  other  authorities  as  only  1.29,  this  com* 
paring  with  SOS  caloric**  secnred  from  the  combust iou  of  one  nnifc  weigh:  of 
carbon  burning  to  (Xh*  It  h  probable  that  ^Ir,  ^\'right*a  llgures  are  a  verj 
close  approTimntion  to  the  actual  calorific  value  of  pyrite. 
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One  of  the  principal  disadvantages,  and  probably  the  greatest  disad- 
vantage, encountered  in  full  p3'ritic  smelting,  is  that  sulphur  will  bum  only 
in  the  presence  of  an  excess  of  free  oxygen,  which  greatly  lowers  the  tem- 
perature of  the  smelting  zone.  Sulphur,  when  pyrite  is  the  fuel,  bums  in 
three  stages.  In  the  first  stage  of  combu8tion,^yrite,  which  consists  of 
one  atom  of  iron  and  two  of  sulphur,  chemically  united,  loses  one-third  of 
its  sulphur  and  forms  FetS4.  In  the  second  stage  there  is  a  loss  of  one- 
sixth  of  the  original  sulphur  contents,  leaving  a  residue  of  FcS.  In  the 
third  and  final  stage  of  combustion  the  single  atom  of  sulphur  is  disso- 
ciated from  the  single  atom  of  iron  in  the  FeS,  completing  the  work  of 
reduction.  This  process  of  three  stage  combustion  is  long  drawn  out,  lower- 
ing the  temperature  of  the  smelting  zone,  and  causing  scaffolding,  and  the 
building  up  of  cimcretions  of  semi-fused  charges  on  the  sides,  through  which 
the  blast  cannot  penetrate.  In  theory  the  ore  should  fumish  its  own  fuel 
in  the  sulphur  contained,  but  in  actual  practice  it  is,  of  course,  necessary 
to  use  a  little  coke,  to  start  the  process  of  combustion,  just  as  it  is  neces- 
sary to  use  kindling  to  start  a  fire  of  anthracite  coal,  but  in  full  pyritic 
smelting  no  carbonaceous  fuel  is  required,  after  the  initial  warming  up  of 
•  the  fumace  and  charge. 

The  most  successful  application  of  the  theory  of  jlyritic  smelting  has 
been  made  at  the  Mount  Lyell  mine,  Tasmania,  by  Robert  Sticht.  The 
Mount  Lyell  pyrite  averages  about  4G  per  cent.  suli)hur,  40  per  cent,  iron, 
4.5  per  cent,  silica,  1.5  per  cent,  barium  sulphate,  2  per  cent,  aluminum 
sesquioxide  and  2.35  per  cent.  copjK'r.  To  this  ore  is  added  silicious  born- 
ite,  purchased  from  other  mines,  with  quartz  for  flux.  The  ore  is  smelted 
without  previous  roasting,  and  without  carbonaceous  fuel,  other  than  is  re- 
quired for  preliminary  warming  of  the  furnace  and  charge,  to  a  matte  of 
15  per  cent,  copper  tenor.  Formerly  3  per  cent,  of  eokc  was  used,  and  a  hot 
blast  of  about  525**  Fahrenheit  was  einph)yed,  but  the  use  of  eoke  has 
been  abandoned  and  the  blast  is  only  warnie<l.  The  first  fusij)n  product,  15 
per  cent,  matte,  represents  the  putting  of  7  tons  of  raw  ore  into  one  tcm  of 
low  grade  matte,  and  the  process,  in  addition  to  affording  a  reniarkabh^  tech- 
nical success,  is  highly  successful  from  a  commercial  point  of  view,  by 
reason  of  its  cheapness.  The  15  per  cent,  matte  is  rechar«re<l  and  broujjht, 
in  the  second  fusion,  to  a  copper  tenor  of  45  to  50  p«'r  cent.,  a  small  per- 
centage of  limestone  and  coke  being  used  for  the  second  fusitm,  with  a 
cold  blast.  In  both  fusions  the  charge  is  subjected  constantly  to  an  oxidiz- 
ing rather  than  to  a  reducing  process.  The  total  consumption  of  carbon- 
aceous fuel  averages  3.25  per  cent,  only,  for  the  double  smelting,  all  of  the 
coke,  except  the  preliminary  warming  charge,  being  used  in  the  second 
process. 

Much  valuable  work  in  pyritic  smelting  has  been  done  by  Lewis  T. 
Wright,  at  the  Iron  Mountain  mine,  California.  He  found  that  with  a  cold  blast 
the  sulphur  gave  rather  less  than  one-third  of  the  total  calorific  j)ower  of 
the  sulphur  ^rolatilized,  while  the  warm  blast  (liniinished  the  percentaj^e  of 
coke  in  accordance  with  the  h<-at  generated  by  the  increa^in;,'  <|uantity  of 
sulphur  burn«»d.  Mr.  Wright's  experiments  showed  '.'>*J  per  eenf.  of  the  t<»tal 
heat  generated  to  be  carried  off  by  gases,  2.*)  per  cent,  to  ;:«»  in  sla<rs.  and 
the  balance  of  30  per  cent,  to  pass  otT  in  radiation  from  the  furnace  and 
in  the  molten  matte  pro<luced.  Air  to  the  i-xtent  of  about  :;.')()  ruljie  feet 
was   required    for  each   pound   of  charge.      The   diflieulties   in   the   way  of 
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pyritio  STOelting  apparentl.v  are  fow  and  aimplo,  In  thtwry^  but  in  actual 
practice  rc?jiiitt5»  havt*  bptm  distinctly  disappohitin^  in  the  great  majority  of 
cases,  hence  the  great  inca^surc  of  success  scored  l«y  ^fr.  Wright  and  the 
complete  success  sci>red  by  Mr,  Pticht  are  most  notable,  as  well  as  most 
encouraging^  That  there  are  nerious  practical  1  difTicultiL's  in  the  way  of 
successful  pyritic  smelting  cannot  be  gainsaid,  but  as  these  have  been 
uvercnme  fully  in  one  plant,  and  very  largely  in  another,  while  marked 
progresft  has  been  made  elKCwherCt  it  would  seera  that  the  process,  whieh 
offers  benefits  that  are  readily  apparent,  should  come,  eventually,  into 
quite  general  use,  though  it  is  improbable  that  it  will  be  found  suited  to 
all  sulphide  ores. 

Semi  pyritic  smelting,  or  raw  suphide  smelting,  is  a  system  by  which 
partial  advantage  is  taken  of  the  sulphur  contents  of  the  ore  for  fuel 
purposes,  but  differs  from  full  pyritic  smelting  in  that  cnrbonacei>ua  fuel 
lo  a  varying  extent,  is  necessary  umler  all  circumstances^  This  process  is 
in  f|uite  general  and  growing  use,  and  has  given  highly  plea.*ing  results 
where  carried  out  intelligently,  but  experience  and  ability  are  recpiired  to 
iiecure  fully  Hjitisfactory  praetice.  The  process  of  semi -pyritic  smelting 
may  be  said  to  date  from  A.  D,  1555,  when  the  essential  theory  was 
evolved  by  Barthold  Holilcr,  who  Hrst  utilized  iron  pyrites  as  a  carrier  for 
the  precious  metals.  The  Kongsberg  process  of  semi -pyritic  smelting  aihis 
raw  pyritic  ores  to  the  charge,  Bitiiply  to  produce  a  carrier  or  matte  for  the 
precious  metals,  and  dillers  widely  in  theory  from  the  principle  of  pyritic 
smelting* 

Raw  sulphide  smelting  is  done  in  a  blast-furnace,  ore  being  put  into 
the  furnace  by  layer  charging  or  by  column  charging.  In  layer  charging 
the  raw  crushed  ore  is  blended  intimately  with  a  small  jiroportion  of  c<ike, 
and  the  mixture  is  fed  into  the  top  of  the  furnace,  there  being  gradual 
heating,  followed  !>y  the  ignition  of  the  entire  nuiss.  in  column  charging 
the  raw  crusbed  ore  is  fed  into  the  h melting  zone  of  the  furnace,  and  a 
strong  hot' blast  aids  in  the  process  of  reduction,  exercising  a  hessemerizing 
etTect,  When  carefully  bundled,  a  furnaee  fed  by  cf>lumn  charging  gives 
matte  of  good  grade,  with  exceptionaHy  clean  slags,  and  turns  out  a  large 
tonnage  of  matte  with  minimum  coke  consumption.  It  has  been  found  that 
in  raw  sulphide  smelting  furnaces  of  more  than  four  feet  in  width 
are  apt  to  run  cold,  and  form  crusts.  Considerable  trouble  was  experienced 
at  first  through  the  formation  of  crusts  on  the  sides  and  comers,  necessitA- 
ting  frec|ucnt  barring,  but  this  trouble  can  be  overcome  almost  entirely  by 
careful  charging. 

The  proportion  of  sulphur  varies  greatly  in  ores  smelted  by  the  semi' 
pyritic  process,  ranging  from  nearly  50  per  cent.,  as  in  the  ease  of  low 
grade  cupriferous  pyrites,  ctuitaining  cbalcocite  or  cbalcopyrite  disseminated 
in  pyrite,  to  as  low  as  5  per  cent,  sulphur  in  tlte  total  charge,  in  the  cas4? 
of  fiome  other  sulphide  copper  ores.  Zinc  up  to  abont  5  per  cenL  of  the 
charge  is-  mainly  volatilized.  Alumina  proves  injurious,  tending  to  form 
infusible  silicious  compounds  that  bring  about  the  formation  of  crusts  in 
the  furnace,  and  also  ;rives  great  trouble  in  the  selHcTS. 

Raw  sulphide  smelt ing  has  Iwen  brought  to  a  high  degree  of  success  by 
the  Ducktctwn  and  T*"nne*!see  companir'K.  close  neighbors  in  the  southeastern 
corner  of  the  state  of  Ternn'HHe,  At  the  Tennessee  smelter  lh*»  first  fusion 
givos  a  low  griide  matte  <'f  m  '"  i  *•  V'-r  i<nf    mitn.  r      Ihi^  mnlto  is  charged, 
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broken,  with  silicious  flux,  iho  use  of  limestone  having  been  abam^oned, 
into  a  second  furnace,  the  product  of  the  second  fusion  being^a  matte  of 
45  to  50  per  cent,  copper  tenor,  though,  if  necessary,  a  matte  carrying  up 
to  60  per  cent,  copper  can  be  turned  out.  The  second  fusion  gives  an  iron 
slag  jnnning  up  to  about  one  per  cent,  copper,  which  requires  resmelting. 
Pyrometric  tests,  at  the  works  of  the  Tennessee  Copper  Co.,  show  that  a 
furnace  run  on  green  ore,  with  a  charge  of  only  2.5  per  cent,  coke,  is  hotter 
in  the  smelting  zone  than  similar  furnaces  charged  with  roasted  ore  and  12 
per  cent,  of  coke,  the  excess  heat  produced  by  raw  sulphide  smelting  rang- 
ing up  to  100®  Centigrade. 

The  Tennessee  company,  by  changing  to  raw  sulphide  smelting,  cut 
fuel  charges  of  coke  from  12  per  cent,  on  roasted  ore  to  an  average  of  3.5 
per  cent,  on  raw  ore.  The  Ducktown  smelter  uses  4.4  per  cent,  coke 
charges  only,  to  produce  a  50  per  cent,  matte.  This  plant  was  the  pioneer 
in  raw  sulphide  smelting,  and  the  work  done  there  is  entitled  to  great  credit. 
Raw  sulphide  smelting  reduces  the  output  of  a  furnace  by  20  to  30  per  cent., 
but  this  reduction  in  output  is  more  than  counterbalanced  by  the  elimina- 
tion of  the  preliminary  roasting  processes.  Raw  sulphide  smelting  also  does 
away  with  the  extremely  noxious  sulphur  fumes  arising  from  heap-roasting. 
The  fumes  and  gases  from  a  smelter  can  be  discharged  from  a  high  stack, 
causing  minimum  damage,  while  fumes  from  roast-heaps  lie  lower  on  the 
ground,  and  cause  great  injury  to  all  surrounding  vegetation.  It  also  is 
possible  to  utilize  the  sulphur  dioxide  produced  in  raw  sulphide  smelting 
for  the  manufacture  of  sulphuric  acid  by  the  contact  process,  and  this  plan 
is  to  be  used  at  the  Tennessee  smelter. 

The  raw  sulphide  smelting  process  requires  40  to  50  per  cent,  larger 
furnace  capacity  than  the  old  system  providing  preliminary  roasting  or 
calcining,  but  effects  enormous  savings  in  other  directions.  Raw  sulphide 
smelting  requires  extra  lal)or,  by  reason  of  the  double  handling  of  matte, 
but  this  is  more  than  balanced  by  the  saving  of  one  extra  handling  of 
the  ore  required  by  the  old  process.  At  the  Tennessee  works  the  saving  in 
labor  is  estimated  at  40  cents  per  ton  of  ore,  or  more  than  one  cent  per 
pound  on  finished  copper,  and  there  is  an  immense  saving  in  fuel,  estimated 
at  nearly  two  cents  per  pound  on  finished  copper. 

Apparently  the  very  considerable  utilization  of  the  sulphur  contents  for 
fuel  use  renders  the  hot-blast  unnecessary  in  reducing  strongly  pyritic 
ores.  The  hot -blast  has  been  dropped  at  the  Mount  Lyell,  Ducktown  and 
Copper  Queen  smelters,  and  never  was  installed  at  the  Tennessee  works, 
these  being  four  of  the  most  progressive  smelting  plants  in  existence. 

The  reactor  process,  invented  circa  1901,  docs  not  seem  to  have  proven 
the  success  that  was  anticipated,  and  is  not  found  in  general  use. 

Nickel -copper  ores  are  matted  quite  readily,  but  the  product  is  diffi- 
cult of  reduction,  and  requires  special  processes.  The  Orford  works,  which 
treat  a  large  proportion  of  the  entire  output  of  nickel  copper  matte,  utilize 
Bodium  sulphate,  which  dissolves  copper  and  iron  sulphides  freely,  forming 
a  solution  of  lower  specific  gravity  than  that  of  the  nickel  sulphide.  The 
nickel-copper  matte  is  charged  with  coke  and  sodium  sulphate  into  a  cupola 
furnace.  When  fused  the  sodium  sulphate  is  reduced  by  the  coke  to  sodium 
sulphide,  and  forming  a  solution  with  part  of  the  copper  and  iron  sulphides, 
flows  with  the  undissolved  nickel  sulphide  through  the  tap-hole  into  moulds. 


lort  riii-:  rovPEU  handbook. 

whoro  the  conatituonts  sopnrftto  ftornnlinjr  to  thoir  apooifio  prra\ntio«,  thp 
diftsolvoil  copper  and  iron  snlphides  floating  to  the  surface.  When  the 
mould  has  solidified  the  parts  are  separated  hy  fracture,  and  the  toj^s,  con- 
taining copper  and  iron  sulphides,  are  rechargetl  into  a  smelting  fumac»s 
where  the  so<lium  sulphide  is  iluxcd  for  an  iron  slag.  The  bottoms  of  the 
moulds,  containing  nickel  sulphide,  hut  with  more  or  less  copper  and  iron 
sulphides  admixed,  are  resmelled  liy  the  same  process  as  before.  Formerly 
four  or  five  successive  smeltings  were  necessary  to  bring  the  nickel  sulphide 
to  Bufl^cient  purity  for  the  refining  process,  but  by  a  recent  improvement  a 
longer  smelting  period  is  given,  causing  more  complete  dissolution  of  the 
copper  and  iron  sulphides,  and  two  treatments  are  sufficient,  in  an  open- 
Iicarth  reverl>eratory  furnace,  to  efl'ect  fairly  complete  separation  of  the 
nickel  and  copper,  r>0-ton  charges  requiring  four  to  five  hours  heating, 
after  complete  fusion. 

The  Mond  process  of  reducing  nickel -copper  matte  takes  a  bcssemerized 
matte  that  is  dead-roaste^l,  which  is  tieated  with  a  little  sulphuric  acid, 
permitting  the  extraction  of  about  two-thirds  of  the  copper  contents.  The 
full  process  of  securing  the  nickel  is  described  in  the  article  on  the  Mond 
Nickel  Co.,  Ltd. 
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CHAPTER   VIII. 

The  Electrometallurgy  of  Copper. 

For  many  years  the  possibility  of  electric  smelting  has  excited  the 
interest  and  efforts  of  scientists  and  practical  metallurgists.  Much  ex- 
perimental work  has  been  done,  and  substantial  progress  has  been  gained, 
though  no  process  of  electrical  smelting  has  been  demonstrated  fully  suc- 
cessful. The  first  serious  work  in  this  line  was  done  by  H^roult,  whose 
initial  experiments  on  7%  sulphide  ores  gave  mattes  up  to  45  per  cent, 
in  copper  tenor,  with  slags  carrying  only  0.1  to  0.2  per  cent,  copper.  Elec- 
trodes of  carbon  are  used  in  smelting,  and  one  of  the  principal  difficulties 
encountered  in  actual  work  results  from  arcing,  troubles  from  short-circuit- 
ing having  given  the  most  serious  difficulties  encountered  in  efforts  at 
electrical  smelting.  Basing  the  figures  upon  the  experiments  of  H6roult, 
about  3,000  horsepower  are  required  for  the  operation  of  a  hundred-ton 
furnace,  and  the  consumption  of  carbon  electrodes  is  6  to  7  kilograms  per 
ton  of  ore  treated.  Many  electrical  furnaces-  have  been  patented,  but  none 
are  in  commercial  use  as  yet,  on  copper  ores,  though  substantial  progress 
has  l)een  made  in  the  electrical  reduction  of  iron  ore.  As  yet  there  remain 
serious  practical  difficulties  in  the  way  of  successful  copper  smelting  by 
electrical  energy,  though  these  are  being  overcome,  gradually,  but  the  pro- 
cess, even  if  perfected,  remains  too  costly  for  general  use.  It  seems  prob- 
able, however,  that  some  form  of  electric  smelting  will  become  sufficiently 
perfected,  within  a  comparatively  short  time,  to  permit  its  use  in  districts 
where  large  water  powers  can  be  harnessed  at  cheap  cost,  and  where  carbon- 
aceous fuel  is  unusually  costly. 

There  have  been  numerous  attempts  at  the  direct  reduction  of  copper 
ores  by  electrolysis,  and  some  of  the  experiments  have  given  encouraging 
results.  The  Borchers  process  provides  for  the  direct  electrol\i;ic  reduction 
of  80  per  cent,  copper  matte,  but  it  does  not  seem  that  matte  would  furnish 
very  satisfactory  anodes.  The  most  promising  of  the  electrolytic  direct 
reduction  processes  is  that  of  Dr.  Laszczynski,  which  was  being  utilized,  in 
1907,  in  Poland  and  near  Semipalatinsk,  Siberia.  By  this  process  ores  are 
first  crushed,  then,  if  sulphides,  are  briquetted  and  roasted,  to  produce  a 
mixture  of  copper  oxide  and  sulphide.  Ihe  roasted  ore  is  then  leached  with 
dilute  sulphuric  acid,  the  product  being  a  solution  of  copper  sulphate,  which 
Ss  subjected  to  electrolysis,  with  the  use  of  insoluble  anodes.  By  means  of 
an  electric  current  the  copper  sulphate  is  separated  into  copper  and  SO,, 
one  atom  of  oxygen  from  the  SCX  escaping,  leaving  sulphur  trioxide,  which 
combines  with  water  to  form  sulphuric  acid.  The  ferrous  sulphate  in  the 
anode,  or  rather  in  the  electrolyte,  is  converted  into  ferric  sulphate,  which 
exercises  upon  the  cathode  a  dissolving  force  equal  to  that  of  dilute  nitric 
acid,  reducing  precipitation  by  fully  one-half  and  •riving  a  low  grade  and 
brittle  metal  in  the  cathode.  The  iron  salts  exist,  necessarily,  in  the  blue- 
htone  in  large  (quantities,  and  are  deci<l<*dly  perni<*ious,  but  tlie  process  pro- 
vides for  the  c<mtiiuiou.s  niakin*r  of  snl]»liiirie  aeid  in  tin*  electrolyte.  The 
anodes  are  of  sheet  lead,  covered  with  thick  cotton  cloth. 
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Previous  to  a  dpgcnption  of  the  actual  precpss  of  electrolysis^  it  seems 
deairahle  to  give  consideration  to  the  iuipxiHtiea  existing  to  greater  or  leas 
extent  in  atl  unrefined  copper.  The  two  most  desirable  features  of  copper 
are  tensilf  strength  iind  electrical  conductivity,  even  the  brass  founder* 
depending  Inrgely  upon  the  eondiietivity  test  in  purchasing  copper,  Test^ 
for  ct)ndticlivity  niUBt  be  made  with  great  care,  as  a  variation  of  1*  Fahren- 
heit from  the  standard  causes  a  variation  of  0.2  per  cent,  in  conductivity. 
Annealed  wire  gives  the  highest  percentage  of  conductivity,  hard  dmwn 
wire  of  the  same  metal  testing  2.5  to  3  per  cent,  lower. 

No  abeolntely  pure  copper  is  supplied  commercially,  but  the  b<?«t  elec- 
trolytic brands  are  of  unusual  pnrity,  some  ranging  above  99.05  per  cent. 
cop[>er,  but  containing  gold,  silver,  iron»  bismuth  and  arsenic  in  very  minute 
quantities.  The  best  grades  of  fjikc  Superior  copper  also  are  very  pfurc, 
but  contain  small  quantities  of  silver,  iron  aii«!  arsenic.  Occasionally  alum- 
inum,  silicon  and  phoaphonis  are  added  in  small  quantities,  on  account  of 
their  ability  to  deoxidize  popper  injured  in  heating.  Molten  copper  has  the 
property  of  absorbing  such  gaaes  as  hydrogen,  carbon  monoxide,  carbon 
dioxide  and  snlpliurous  anliyilride,  which  are  8(^t  free  on  solidifying,  causing 
difliculty  in  making  solid  castinfjs  and  necessitating  great  care  to  prevent 
porosity.  There  are  many  mixtures  of  copper  with  zinc,  tin,  aluminum  and 
other  elements^  forming  useful  alloys,  which  are  treated  elsewhere  in  the 
chapter  devoted  to  alloys  of  copper. 

The  impurities  found  to  greater  or  less  extent  in  mannfactured  copper 
are  upwards  of  twenty  in  number,  including  aluminum,  antimony,  arsenic, 
bismuth,  cadmium,  carbon,  cobalt,  gold,  hydrogen,  iron,  lead,  manganese^ 
nickel,  oxygen,  phov^phorus,  seleniuui,  silicon,  sulphur,  silver,  teilunura,  tin 
and  zinc. 

Aluminum,  aa  showTi  by  the  experiments  of  Addicks,  when  added  to 
cop[>er  to  the  extent  of  only  0.O06  per  cent.,  brought  the  conductivity  of 
the  Clipper  down  to  DS.O  per  cent,,  and  the  addition  of  0.739  per  cent,  alunt- 
iniiiu  reduced  the  conductivity  of  the  copper  so  alloyed  to  43.5  per  cvnt. 
The  factor  of  ratio  of  aluminiini  In  reducing  the  electrical  conductivity  of 
copper  is  500,  aluminum  ranking  between  antimony  and  arsenic  aa  a  dele 
terious  element   in  reduring  eleetrieal  conduetivjty. 

Antimony,  like  iritri  and  arsenic,  exists  in  most  commercial  copper, 
though  usually  found  in  small  quantities.  In  small  quantities,  antimonj 
renders  copper  Uith  red-short  and  e^jld-short,  but  under  0.5  per  cent.  d«>e« 
not  seem  to  greatly  alTeet  the  duetiiity  of  c<^>p|^er,  though  0.2  |>er  cent. 
causes  copper  sheets  to  crack  at  the  edges  when  rolled.  The  bad  effect* 
of  antimony  are  partially  neutralizetl  l>y  arsrtn'c,  but  are  intensified  by  tin. 
aluminum  or  manganese,  when  found  in  copper.  Antimony  to  the  ejtt^ni 
vf  0,0071  per  cent,  lowers  the  conductivity  of  copper  by  1  per  cent.,  the 
factor  of  ratio  in  reducing  electrical  conductivity  being  li)0. 

Arseiuc,  found  in  small  quantities  in  all  commercial  copper,  does  not 
seem  to  affect  the  dncMtity  of  copper  when  existing  in  quantities  of  Ipsm 
than  0.1  per  cent.,  and  copper  containing  0.2  per  ci^nt.  arsenic  ean  be  rollwi 
hot  and  is  liigbly  malleable.  Arsenic  in  small  quantities  renders  copper  l»oth 
red  short  and  eolJ  short.  Arsenic  is  extreiriely  bad  for  wire-bars,  reducing 
ductility  and  c*>ndueiivity.  but  for  many  uses  is  advantageous  lieenuse  giv- 
ing a  harder  copper  than   the  pure  article.     Arsenic  givcs.no   particuUr 
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trouble  in  smelting,  but  when  found  in  copper  in  any  considerable  quantity 
requires  elimination  by  electrolysis,  unless  arsenical  copper  is  required  for 
special  use.  Arsenical  copper  should  contain  at  least  three  times  as  much 
arsenic  as  lead  and  bismuth  combined,  but  should  not  exceed  0.6  per  cent, 
arsenic.  Arsenical  copper  is  harder  and  tougher  than  ordinary  refined  copper, 
and  has  greater  tensile  strength.  Arsenic  to  the  extent  of  0.0013  per  cent, 
lowers  the  conductivity  of  copper  by  1  per  cent.,  the  factor  of  ratio  for 
lessening  the  conductivity  of  copper  being  720,  arsenic  ranking  second 
only  to  phosphorus  in  this  respect. 

Bismuth,  all  things  considered,  is  the  worst  enemy  of  copper,  and 
highly  bismuthiferous  ores  of  copper  are  smelted  rarely,  except  when  carry- 
ing large  quantities  of  silver,  but  bismuth  in  small  quantities  is  found  in 
most  sulphide  ores.  Bismuth  is  not  so  objectionable  in  smelting  as  in  the 
finished  metal,  but  can  be  eliminated  easily,  to  all  but  a  trifling  extent,  by 
electrolytic  refining.  In  small  quantities  bismuth  renders  copper  both  red- 
short  and  cold-short,  and  the  addition  of  only  0.002  per  cent,  bismuth  ren- 
ders copper  so  brittle  that  it  cannot  be  rolled.  The  bad  effects  of  bismuth 
are  partially  neutralized  by  arsenic,  but  are  intensified  by  tin,  alumium  and 
manganese,  when  found  in  copper.  Tlie  factor  of  ratio  of  bismuth  for  reduc- 
ing the  electrical  conductivity  of  copper  is  only  4,  the  effect  of  bismuth  on 
conductivity  being  so  slight  as  to  be  negligible. 

Cadmium,  sometimes  found  in  very  small  quantities  in  finished  copper, 
has  a  factor  of  ratio  of  9  in  reducing  electrical  conductivity. 

Garbon,  in  the  form  of  carbon  monoxide  or  carbon  dioxide,  may  be  ab- 
sorbed by  copper  at  a  critical  pitch  of  the  metal,  producing  porosity  In 
castings,  though  apparently  having  no  other  effect. 

Cobalt,  sometimes  found  in  refined  copper  to  a  small  extent,  has  about 
the  same  effects  as  iron  or  nickel,  and  usually  is  found  associated  with 
nickel,  when  occurring  as  an  impurity  in  copper. 

Gold  exists  only  as  a  mere  trace  in  electrolytic  copper.  The  factor  of 
ratio  in  reducing  electrical  conductivity  of  copper  is  10. 

Iron  is  found  in  practically  all  commercial  copper,  in  quantities  rang- 
ing from  a  mere  trace  up  to  appreciable  percentages.  In  large  quantities, 
iron  is  a  deleterious  impurity,  but  in  small  quantities  seems  to  form  an  alloy 
with  the  copper,  and  does  no  appreciable  damage,  other  than  to  slightly 
reduce  electrical  conductivity. 

Lead,  next  to  bismuth  and  arsenic,  is  the  most  damaging  impurity  found 
in  ordinary  commercial  copper.  Lead  to  the  extent  of  0.02  per  cent,  renders 
copper  so  brittle  that  it  cannot  be  rolled,  and  0.5  per  cent,  renders  copper 
cold-short,  while  lead  in  copper  to  the  extent  of  1  per  cent,  ruins  the 
copper  for  all  purposes  except  casting,  for  which  use  the  lead  is  a  positive 
advantage,  as  it  largely  prevents  the  porosity  so  frequently  found  in  cast 
copper.  The  bad  effects  of  lead  are  partially  neutralized*  by  arsenic,  but  are 
intensified  by  tin,  aluminum  or  manganese,  when  occurring  as  an  impurity 
in  copper.  The  factor  of  ratio  of  lead  for  reducing  the  conductivity  of  cop- 
per is  only  3,  this  being  the  least  harmful  to  conductivity  of  any  element, 
and  being  only  one-half  as  harmful  as  silver,  as  regards  electrical  conduc- 
tivity, notwithstanding  that  silver  is  the  most  perfect  conductor  of  elec- 
tricity that  is  known. 

Manganese  sometimes  occurs  as  an  impurity  in  copper,  to  a  small  ex- 
tent.   Manganiferous  copper  containing  2  to  3  per  cent,  manganese  is  harder 


no 


THE  COPPEB  UANDBOOK. 


mill  liu^  ^f«'jit>'r  fciisiU"  «;trrn;jrt}i   Mum  )>iiirf'  mppor.  l»iir  ciljouUl  mnt  ronlain 


fhii 


tr 


>f  Ifud 


Hit  I 


UWVO 

Nicki'K  in  vt'rv  small  tinantitir-s,  m  a  roTntimn  iih|tMrity  of  Copper,  ftiiii 
has  ahnni  I  he  samp  eJTwt  uh  \nm.  rt^dtjcing  ♦'If^ctrirul  rnmluetivity  slightly, 
but  baviup  no  other  apparent  Imtl  oH'^t.  Ci:"pp«»r  cnnlftifiingf  2  lo  3  pi»r 
cf'Tit.  Tiirk*'!  Tw  ImnltT  aTid  f«f  liijjhtT  tfiisjlo  slronf^th  tlinn  pure  copper,  but 
»ho]jI<l  n«»l  i^uniain  ninro  than  trat^'s  of  Und  or  jmiinioriy, 

Oxyj^r-Ti  iinitf'f*  with  copper  rf>a<Iily,  in  the  form  of  ciiprmia  oxido.  and 
practically  all  ri^fimd  ei^piH-r  crmtrtiii^  n  small  fraction  of  nm*  pi>r  a^nU 
mpmim  oxifl*^.  Tp  to  rmo  per  cfni,  cu|irnui*  oxide  dnps  not  alTect  malleahir 
ity,  if  no  other  impurity  i'^  pres^erit  in  ei>nsii|»^ral>le  qnjintiti**^.  Cuprous 
oxide  will  niell  ut  nnl  h<Mt»  with*ait  decomposition,  and  frei|m*ntly  l>#ynin<wi 
a  comp<>iient  piirf  of  I  he  retlned  eopiuT.  (uprie  uxide  in  t^man  qimntitiM 
has  no  iippareni  elTcct  on  thi*  nietaL  hiit  in  <p*an(itie»  tif  ou«»d>rtlf  |M»r  c<»iit* 
or  more  loAversit  ductility,  tlimijjli  rot  injininp  tlu*  metal  in  other  respects, 
even  in  <tii*intitieH  up  to  in  pi-r  rent.  Tin-  faetor  of  ratio  in  ri'diieing  the 
ftnidiielivily  of  e^^pper  is  25,  tixytfen  iisiinlly  hein^  found  in  Ihe  metal  in 
the  form  of  euprou?*  oxide. 

riioB[ilioruw,  tn  the  extent  of  o.i*  jw-r  n^nt,,  ^ves  cc»ppor  that  can  lie 
rolli'it  liofc,  and  \a  highly  malleahh>,  Imt  in  smad  tpiantiti^'s  render*  iN)pp<*r 
eidd  short,  and,  if  pn'^rnt  to  the  extent  of  0.5  jxt  ciMit,,  eanne)^  red-short- 
ness. rhosphf^niB  copijcr,  wliieh  is  harder  tliun  pure  metal,  shouhl  contniii 
riO.r  p'T  eent,  to  99. S  pr-r  eent,  capper,  0.05  to  OJ  per  cent,  phosphfum**  and 
not  more  than  0J)4  per  cent,  oxygen.  .  Phosphorus  is  the  mrmt  deU^teriona 
element  known,  so  far  as  alTecting  the  eleetrieul  conilaetivity  of  copper,  and 
if  pr*'seiit  in  «>(»per  to  the  extent  of  O.Os  per  cent,  lowers  conductivity  to 
52.3  per  cent.,  the  factor  of  ratio  for  reduction  of  electricftl  conductivity  of 
cttpper  heinjr  'i,tHH),  the  hij^liest  knowu. 

Selenium  occurs  opca-^ioually  in  cr\idc  copper,  hut  can  he  cltminatefl 
quite  thoroughly  h^'  elcctrolyais.  It  would  seem  that  the  jwcu Mar  physical 
propertieii  of  selenium  slumld  give  it  a  j^roatly  inerc»as<»d  market,  and  in 
Kueh  rase  the  metal  can  h«'  s^eetiied  in  considerable  quantities,  as  a  by-product 
from  electrolytic  refineries. 

Silicon,  in  oven  small  quant itie«.  renders  copper  redshort,  but  up  tn 
2  per  ct'Ot.  dofs  not  affect  ductility.    Three  fn-r  cent.  caust?«  brittleneflB,  and 
copper  containing  above  5  pf-r  er-nt.  silicon  is  tfKi  brittle  for  any  ortlinarv 
use,       Silicon  to  the  extent  of  0.(107  to  (K042  per  cent,  reduces  the  electrical^ 
ctmductivity  of  eopper  less  than  1  per  cent.,  the  factor  of  ratio  for  leadening  j 
the  electrical  comltictivity  of  copper  being  70. 

Silver,  which  i**  «]uife  thoroa|?hh'  eliminated  by  the  electrolytic  process,  | 
sometimes  is  found  in  electrolytic  c»*|iper  to  the  extent  of  an  ounce  or  so 
per  short  ton.  and  in  commercial  bliiiter  copper  frequently  is  present  to  a 
much  greati'r  extent,  es]>eeially  in  fjike  copper.  Silver  in  Bmall  quauttties 
lias  no  apj»recia^>le  bad  elfect  <m  finishevl  copper,  except,  for  a  Very  slight  re- 
duction of  electrical  conductivity,  the  factor  of  ratio  for  lesj^ening  th« 
elect  riral   ct>nduciivity  of  copper  being  only  6. 

Sulidnir  usnally  is  found  in  blister  copper  in  the  form  of  hariiim  «ub 
phate,     Wlien  present  to  the  extent  of  0,25  to  0.5  per  cent,  sulfduir  catim**  ^ 
cold- shortness^  but  the   jnjnriou«*  elTi'ct   may  be  otTnet    by   the  addition  of  V 
manganese  or  aluminum.     The  factor  of  ratio  of  sulphur  for  reducing  the 
elrc'neal  conductivitv  of  copper  is  tmly  8. 


I 


ELECTROMETALLURGY.  Ill 

Tellurium,  to  the  extent  of  even  0.001  per  cent.,  renders  copper  appre- 
ciably red-short,  and  slightly  larger  quantities  render  the  copper  both  red- 
short  and  cold-short.  Tellurium  has  much  the  same  effect  as  arsenic  on 
copper,  but  to  an  intensified  degree,  and  when  present  to  a  very  small  extent 
renders  copper  of  wonderful  hardness.  Its  use  is  recommended  to  those 
who  are  endeavoring  to  temper  copper.  Tellurium  does  not  greatly  affect 
the  ductility  of  copper,  and  Sperry  states  that  tellurium  in  high  brass  does 
not  affect  rolling,  unless  present  in  quantities  of  more  than  0.1  per  cent., 
when  the  brass  cracks  in  rolling.  The  factor  of  ratio  for  lessening  the 
electrical  conductivity  of  copper  is  only  4. 

Tin,  in  small  quantities,  renders  copper  red-short  and  brittle,  but 
ductility  can  be  restored,  at  least  partially,  by  heating  to  cherry  red  and 
cooling  suddenly.  Copper  containing  0.2  per  cent,  tin  can  be  rolled  hot, 
and  is  highly  malleable.  WTien  present  to  the  extent  of  1  per  cent,  or  up- 
wards, tin  materially  lessens  the  ductility  of  copper.  The  factor  of  ratio 
of  tin  in  reducing  the  electrical  conductivity  of  copper  is  67. 

Zinc,  as  an  impurity  in  copper,  causes  trouble  in  smelting,  though  not 
a  highly  deleterious  impurity  in  the  final  product.  When  present  in  copper, 
to  the  extent  of  0.2.  per  cent.,  zinc  causes  the  sheets  to  crack  at  the  edges 
when  rolled,  and  in  considerable  quantities  lessens  ductility.  The  factor 
of  ratio  of  zinc  in  reducing  the  electrical  conductivity  of  copper  is  30. 

The  great  bulk  of  the  world's  copper  production,  with  the  exception 
of  the  Lake  Superior  output,  is  refined  olectrolytically.  The  principal  ad- 
vantages of  electrolytic  refining  are  thnt  gold  and  silver  values  contained  in 
the  blister  copper  are  saved,  practically  intact,  while  the  product  of  the 
electrolytic  refineries  is  a  copper  of  unusual  purity.  The  principle  of 
electrolysis,  or  the  parting  of  metals  and  the  redeposition  of  one  selected 
metal  by  the  aid  of  a  continuous  electric  current,  was  discovered  in  1835, 
by  Michael  Faraday.  As  early  as  1836  Becquercl  planned  works  for  the 
electrolytic  recovery  of  copper  and  silver,  but,  owing  to  the  prohibitive  cost. 
the  effort  was  abandoned.  The  first  patents  relatinjr  t«)  electrolytic  refininjj 
were  taken  out  by  Elkinton.  of  Birmingham,  in  1805  ar.d  1860,  and  in  1870 
a  plant  was  built  at  Swansea  to  utilize  this  process.  A  little  later  several 
small  eleetrolytic  refineries  were  built  in  Germany  and  France,  and  in  187G 
the  first  American  refinery  to  use  electrolysis  was  erected  in  Thoenixville, 
New  Jersey,  this  being  followed,  in  1881,  by  the  construction  of  the  Balbach 
works,  at  Newark,  New  Jersey,  the  latter  named  plant  being  the  first  to 
do  electrolytic  refining  of  copper  on  a  considerable  commercial  scale. 
Shortly  after  the  construction  of  the  Balbach  works,  new  plants  of  con- 
siderable importance  were  built  in  both  France  and  Germany,  followed,  at 
a  slightly  later  date,  by  the  constniotion  of  new  electrolytic  plants  in 
England  and  Wales.  Previous  to  the  opening  of  the  great  Boston  &  Mon- 
tana electrolytic  plant,  at  Great  Falls,  Montana,  in  1893,  electrolytic  copper 
was  produced  mainly  in  Europe,  but  America  now  furnishes  more  than 
half  of  the  electrolytic  copper  production  of  the  world,  doing  electrolytic 
refining  of  blister  copper  from  South  America  and  Australia,  as  well  as 
from  the  United  States,  Canada  and  ^Mexico. 

Considerable  secrecy  regarding  ]>rncesses  is  maintained  at  many  elec- 
trolytic refineries,  but  while  the  praetiee  vari<'s  at  different  plants,  the 
fundamental  prinei]>h's  are  the.  same  in  all  works,  and  are  understood  by  all 
roMijH  ti*nt  operators.     There  are  two  principal  sy^tnus  of  electrolytic  refin- 
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ing,  with  numerous  mmor  iiir*dif»catioii».  The  serief  system  nsea  rolled 
sheets,  requiring  a  special  roll  in;;  mill,  and  has  electrodes  in  Berles  and 
tanka  m  seriea,  or*  raore  frequently,  in  multiple  series.  The  multiple  sys- 
teiti  uses  cast  anode  plates  of  1  to  2.5  indies  thickneBS,  requires  a  much 
smaller  electromotive  force  than  the  series  system,  and  is  in  much  more 
general  use. 

The  tanks  in  which  the  process  of  electrolytic  aegrcgation  and  re- 
deposition  is  carried  on  may  he  of  wood,  lead  or  slate,  usually  the  former* 
though  lead  seems  preferable.  The  wooden  tanks  usually  are  lined  with 
Ifad,  tarred  felt  or  asphalt.  The  tankn  may  be  set  upon  the  floor,  iLsually 
of  cement »  or  may  be  sunk»  leaving  the  tops  about  flush  with  the  floor, 
to  permit  easier  handling  of  the  material.  Tanks  are  terraced,  in  Berie9» 
providing  for  a  natural  oirctilation  of  the  eWtrolyte*  which  is  pumped 
into  the  uppi^r  tanks  and  flows  thence,  by  gravity,  from  tank  to  tank«  until 
the  bottom  terrace  is  reached,  when  again  pumped  to  the  upper  tanks.  The 
Baltimore  refinery  uses  tanks  9x2x2.5  feet  in  size,  containing  130  elec- 
trodes of  two  plates  each,  giving  a  total  weight  of  5.700  pounds  of  charge, 
the  process  being  carried  on  at  a  tomp  era  lure  of  20**  Centigrade,  with  • 
power  costt  of  abnut  twenty  dollars  per  horsepower  y«*ar. 

Connections  between  dynamos  and  tanks  are  made  of  high  conductivity 
copper,  necessarily  of  large  size,  to  carry  the  heavy  current  used»  and  are 
of  varjing  forms  in  cross -sect  ion,  overlapping  slabs  of  high  conductivity 
copprr  bcmg  used  at  some  plants. 

The  crude  copper,  mainly  blister  copper  produced  by  boasemer  conver* 
sion,  may  reach  the  works  already  cns^t  in  an«ides,  but  usimlly  arrives  in 
pigs,  and  the  anode  bars  usually  are  cast  from  blister  copper  melted  in  a 
cupola  furnace*  kept  ninning  for  the  purpoi^e,  and  are  cast  in  a  variety  of 
forms,  usually  in  thin  plates  with  projecting  luga  that  rest  on  the  sides  of 
the  tanks,  one  lug  resting  on  the  electrical  eonductor,  while  the  other  is 
insulated.  Lugs  of  anodes  and  cathodes  vary  in  width,  permitting  each  to 
make  direct  contact  with  the  poles.  The  average  American  anodes  aver- 
age 98  to  99.5  per  cent,  in  copper  tenor,  and  the  auriferous  and  argent  if  eroufl 
varieties  carry  up  to  40  ounces  gold  and  300  ounces  silver  per  short  ton, 
with  from  a  trace  to  2  per  cent»  arsenic,  and  with  variable  quantities,  usually 
small,  of  iron,  nickel,  antimony,  biamuth,  sulphur,  silicon,  selenium  and 
tellurium,  and  with  occasional  minor  impurities.  After  the  process  of 
electrolysia  has  bei?n  carried  on  until  the  anodes,  usually  rectangular  in 
form,  are  worn  down  to  about  15  per  cent,  of  their  original  weight,  the 
remaining  portions  are  removed,   melted  down  and  recast. 

The  composition  of  tha  electrolytp,  which  is  the  fluid  in  which  the  pro- 
cess of  eleetrolysis  is  carried  on,  varies  at  different  works,  carrying  5  to  10 
per  cent,  sulphuric  acid  and  15  to  20  per  cent,  bluestone,  added  to  70  to  80 
parts  of  water.  The  average  composition  is  6  to  9  parts  of  acid  and  16  to  18 
part  of  bluestone.  It  is  desirable  that  the  electrolyte  have  a  sufficiently 
high  percentage  of  sulphuric  acid  to  render  its  specific  resistance  very  low. 
The  electrolyte  frequently  carries  a  very  small  percentage,  aa  low  as  on« 
part  in  two  hundred  millions,  of  some  soluble  chloride,  usually  sodtum 
chloride,  for  the  purpose  of  precipitating  silver  in  chloride  form,  aodium 
chloride  also  tending  to  slime  antimony  in  the  form  of  an  oxychloridi?. 
When  the  electrolyte  becomes  too  foul  for  satisfactory  use  it  is  purified. 
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brought  up  to*  the  proper  standard  and  pumped  back  into  use.  Purification 
usually  is  accomplished  by  working  up,  at  regular  intervals,  a  certain  quan- 
tity of  electrolyte  into  bluestone,  and  adding  fresh  acid.  The  solution 
deteriorates  more  rapidly  at  the  higher  temperatures  and  the  low  current 
densities,  apparently  in  direct  ratio  to  anode  loss  and  cathode  gain.  Nickel 
sulphides  go  into  the  electrolyte  to  some  extent  from  nickeliferous  copper 
anodes,  and  arsenic  also  passes  into  the  electrolyte  to  a  considerable  de- 
gree, causing  trouble  in  elimination.  The  easiest  method  of  eliminating 
arsenic  is  to  reduce  the  electrolyte  to  bluestone  before  purification. 

In  the  process  of  electrolysis  metals  are  dissolved  at  the  negative  pole 
of  a  battery,  taken  into  solution  in  the  electrolyte  and  redeposited  from  the 
electroylte  at  the  positive  pole,  where  free  circulation  is  permitted  in  a 
favorable  solution,  with  a  proper  electric  current.  Varying  currents  give 
varying  effects,  and  some  metals  pass  over  more  freely  than  others,  copper 
being  one  of  the  first  to  pass  over.  Apparently  the  impure  metallic  copper 
of  the  anode  is  first  broken  into  cuprous  sulphate,  from  which  are  derived 
the  molecules  of  practically  pure  metal  that  are  deposited  on  the  cathodes. 
In  actual  work  there  is  a  slight  redissolution  of  the  metal  from  the  cathode, 
but  this  is  not  of  sufiicient  extent  to  prove  seriously  detrimental.  Good 
adherent  copper  can  be  obtained  on  the  cathodes  at  almost  any  current 
density,  providing  there  is  a  sufficient  rate  of  circulation  of  the  electrolyta 
Current  density  is  employed  up  to  3.5  amperes  per  square  decimeter,  but 
the  usual  ratio  is  a  current  density  of  14  amperes  per  square  foot,  at  a 
temperature  of  50®  Centigrade.  As  the  unrefined  copper  in  the  anodes  con- 
contains  a  variety  of  metals  and  metalloids,  it  is  important  that  the  electrical 
current  be  so  regulated  that  the  minimum  of  other  elements  pass  over 
to  the  cathodes  at  the  same  time  as  the  copper.  The  adjustment  of  the 
varying  factors  of  composition  and  circulation  of  the  electrolyte,  current 
density  and  temperature,  call  for  nice  discrimination,  to  be  secured  only 
by  experience  and  care.  The  matter  of  temperature  is  one  of  prime  im- 
portance, as  the  cost  of  power  decreases  with  rising  temperature,  within 
certain  limits,  and  the  heating  of  the  electrolyte  not  only  facilitates  Wie 
process  of  decomposition,  circulation  and  redeposition,  but  produces  also  a 
smoother  deposit  of  copper  on  the  cathodes.  Covered  tanks  are  used  ex- 
tensively, to  increase  the  temperature  at  which  the  work  is  done,  and  the 
best  results  seem  to  be  secured  at  a  temperature  of  about  70**  Centigrade, 
equal  to  158*^  Fahrenheit. 

The  cathode  plates  are  made  of  strips  of  rolled  copper,  of  one-eighth 
to  one-fourth  inch  thickness,  cut  into  varying  sizes  and  forms,  though 
usually  rectangular.  The  cathode  plates  are  oiled  and  coated  with  fine 
graphite,  to  promote  ^deposition,  and  sometimes  have  lead  lugs  soldered 
onto  them  for  handling. 

While  the  copper  and  minute  quantities  of  other  impurities  pass  over 
to  the  cathodes,  the  great  bulk  of  the  impurities  contained  originally  in 
the  anodes  is  first  taken  into  circulation  in  the  electrolyte,  and  then  pre- 
cipitated to  the  bottom  of  the  tank,  as  sludge  or  »limes.  If  more  than 
traces  of  impurities  are  carried  over  to  the  cathodes  it  is  because  the  elec- 
trolyte has  become  foul,  or  the  current  is  wrong.  Constant  watchfulnoss 
is  necessary,  as  apparently  slight  causes  may  bring  about  serious  disar- 
rangements of  the  process,  at  any  point.     The  sludge  precipitated  to  the 
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bottom  of  the  tank  may  form  a  condisctor.  cAiising  short-ciFcaiting.  and 
should  he  removed  frequently,  as  l&rge  accumulations  are  reaaonably  cer- 
tain to  cause  trouble. 

An  average  anode  ^Hiiil-  runs  alxiut  40  per  ct^iit.  silver,  25  per  cent,  clip- 
per and  2  pvr  c*^nt.  gold,  ^vith  about  10  p*-r  cent.  arKonic,  antimony  aii<l 
bbrauth,  tbe  condoned  balance  cnnsiJ^ting  of  lead,  silicon,  fiulphuric  acid 
ant!  minor  itnpuritit^a.  The  slinies  cf>ntain  ^eatly  varying  pcrcimtii^ea  of 
gold  and  Bilvcr,  according  to  the  nature  of  the  copper  treated.  Slimes  are 
removed  from  tbo  bottoms  of  the  tanks  by  bailings  or  siphoning,  and  ar*^ 
taken  to  tiie  slime-tank,  where  tlie  copper  srraps  are  picked  out  by  hand. 
At  gome  plants  the  fllinn^a  are  put  through  a  filter  prpsf*  and  dried,  though 
this  is  nnt  customary.  Slimes  are  treati*d  generally  with  sulphuric  acid  and 
sodium  nitrate,  air  and  steam  being  admitted  for  agitation  and  beating. 
The  copper  is  dissolved  very  readily  as  cuprous  sulphate,  by  treating  with 
ferric  sulphate,  and  is  recovered  aa  bluestone.  The  arsenic  aXao  is  removed 
by  treatment  with  sulphuric  add  and  sodium  nitrate,  and  after  the  removal 
of  the  coT)per  and  arni^nie  the  remaining  material  is  dried  and  smelted  with 
soda,  to  slag  the  antimony,  the  impurities  being  oxidized  by  the  nitrate. 
The  dorf'  bullion  prnducM^d  by  thig  process  usually  is  parted  with  sulphtiric 
acid,  but  sometimes  is  parted  mecbanically,  with  a  **ilver  nitrate  bath. 
Telluriuni  requires  prolonged  furnace  treatment  for  burning  off,  though  not 
CMpeci.iIly  diflicult  of  eliiuination,  if  sufficient  time  is  taken.  Both  seleniuTU 
and  tellurium,  especially  the  Ifttter,  could  easily  be  recovered  from  the 
Blimes,  if  there  were  sufficient  market  to  take  the  conJ=iiderable  quantities  of 
these  rare  eli-nientH  that  could  be  furnished  by  the  electrolytic  rffineries. 

The  procesa  of  electrolytic  refining  necessarily  is  continuous,  two  to 
four  wock^  being  the  avt-rage  time  r<'t|iiired  for  tlo*  making  of  a  eathod**, 
Including  time  rcrpiired  for  remelting  and  for  otlu»r  purposes,  five  to  &ix 
weeks  u^Uiilly  are  required  for  the  making  of  tini^lud  cathodes  from  roug^h 
topper,  thonpfh  much  Uetter  ti?ue  has  Ik-cu  made  under  exceptionally  favr»r- 
ablc  circumstances.  The  rate  of  progress  depends  quite  largely  upon  the 
nature  of  the  anodes,  the  process  of  electrolysis  being  grt*atly  facilitated  and 
clieaftenvd  by  coniparatively  pure  anodes.  Mecbanical  dcvicea  liave  rediictMl 
greatly  the  number  of  workmen  required  alKiut  a  well-quipped  eh-etro lytic 
plant,  and  have  obviated  most  of  the  h on vy  manual  labor  required  formerly. 
Traveling  cranes  and  overhead  trolleys  provide  expeditious  means  of 
handling  both  anodes  and  calho<ies.  and  the  electrolyte  is  handled  by  pump- 
ing, while  as  a  rule  the  slimes  aro  taken  from  the  tanks  by  siphons,  rather 
than  by  the  old  process  of  hand- bailing. 

The  cathodes  produced  by  electrolytic  refininjj  a\'erage  99.1*3  to  U9,Q 
percent,  in  copper  tenor,  bydrogi.*n  being  the  chief  inyntrity.  The  olijection- 
able  impurities  are  those  that  decrease  electrical  eonducti\ity  or  render 
tlie  metal  brittle,  the  principal  impurities  to  be  guarded  against  being 
arsenic  and  antimony,  which  decrease  conductivity,  and  lead  and  tellurium, 
wliieh  cause  bpttleness.  Antimony  and  bismuth  are  seldom  present  in 
Miflifient  quantities  to  cause  injury.  The  impurities  in  electroh-tic  eopp<'r 
osnalli;  incbide  silver,  to  the  extent  of  one-tenth  to  one  ounce  per  ton,  and 
tt  Irncf'  of  gold,  but  these  impurities  are  in  nowi.se  deleterious,  though  repre- 
srnting  a  loss  to  the  refiner.  Most  copper  ores  contain  silver,  and  the  major* 
ity  etrntniii  gold,  in   vnrying  qmintitiis,  the  eopjier   mines  of   Itjih   bi'ing 
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richer  in  gold  than  those  of  any  other  American  state,  followed  in  turn 
by  Arizona  and  California.  In  silver,  the  copper  mines  of  Montana  lead. 
followed  closely  by  Utah,  and,  at  a  little  distance,  by  California  and 
Arizona.  The  immense  importance  of  the  precious  metals  obtained  as  by- 
products from  the  electrolytic  refining  of  copper  is  shown  by  the  figures  of 
Buch  production  from  American  copper  mines  in  1904,  amounting  to  237,116 
ounces  of  gold  and  15,769,327  ounces  of  silver. 

Electrolytic  copper  is  in  very  minute  crystals,  while  Tjake  copper  is  in 
crystals  of  considerable  size,  this  difference  in  the  size  of  the  crystals  being 
readily  apparent  to  the  naked  eye  on  fractured  faces.  The  larger  crystals 
apparently  are  responsible  for  the  superior  tensile  and  torsional  strength 
and  ductility  of  Lake  copper,  but  the  toughness  of  Lake  copper  disappears 
under  electrolytic  refining,  the  product  varying  in  no  essential  particular 
from  all  other  electrolytic  coppers,  which  come  out  of  the  bath  as  like  as 
peas  from  a  pod. 

The  cost  of  electrolytic  refining  varies  from  $8  to  $20  per  ton,  accord- 
ing to  circumstances.  Unlike  smelting,  which  usually  best  can  be  done 
near  the  mines,  to  save  excessive  freight  charges  on  worthless  material, 
elecrolytic  refining  is  performed,  in  most  cases,  nearer  to  consumer  than 
to  producer.  The  extra  freight  paid  on  one  to  four  per  cent,  of  impurities 
contained  in  blister  copper  is  so  very  small  a  fraction  of  the  total  transpor- 
tation charges  fhat  this  loss  is  more  than  offset  by  the  advantages  of 
cheaper  labor,  cheaper  fuel  and  better  transportation  facilities  found  along 
the  Atlantic  seaboard  in  the  United  States,  where  a  considerable  amount 
of  foreign  copper  is  refined,  as  well  as  the  bulk  of  the  domestic  production. 
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CHAPTER    IX, 
The  Alloys  of  Copper. 

The  work  of  alloying  the  nietals  is  a  spt'cial  bmntli  qI  the  metallurgical 
art,  ri'qyjrin}?  mtidi  tedinifal  skill  and  ex  peri  e  nut*,  uwing  to  the  ditlerent 
nieltiiijEf  iioiiiiH  of  the  i'<niiponent  iiii^tals,  and  their  dilfiTeiit  capa4.'ities  uf 
nxidntiori  iiod  volatilization,  Insullieient  heat  eausesi  segregation  of  Uie 
tlilTerent  constitueiitis,  in  the  cane  of  ni*iny  alloys, 

Zine  is  i\w  irn-tal  most  coniinonly  allt^y^nl  uilh  copper,  the  product  being 
brasa,  The  proportions  of  t!ie  two  nietal»  vary  greatly,  ranging  up  to  mjual 
ijUiintities»  in  the  case  of  vi'ry  high  hra»a.  Ordinary  high  brass  is  eompo»«d 
of  two  parts  t'opper  and  one  part  zinc,  and  is  of  a  light  yellow  color*  Low 
lirawa  rangra  from  75  to  H8  per  crnt,  copper  and  12  to  25  per  cent,  zinc  and 
\»  confiidcnibly  ruddier  in  eolor  than  hl-Ldi  brasa.  The  addition  of  lead,  to 
a  small  exlrnt,  usually  not  exceeding  5  per  cenL,  gives  on  improved  color 
to  bra-ss,  ami  renders  the  metal  more  suitable  to  maebiniiig,  as  well  as 
**lighny  rfduting  the  cost.  Ordinary  commercial  ]>nwH  frt><}ucntly  contains 
:]  to  T^  p«»r  tent,  tin,  whieh  gives  n<lded  strength  and  dent^itj,  Tliere  also 
are  special  brasH  alloys  containing  lead,  alnminnm  and  manga nc?se,  in  addi- 
tion to  cijf)fitr  and  zinc.  Brass  ia  a  nnicli  inwirer  conductor  of  heat  and 
ideetricity  than  copper,  and  la  more  easily  fuf^ible. 

Tin  U  mixed  with  eopper  in  a  variety  i>f  proportions,  giving  a  con- 
fiiderable  range  of  bronzes,  with  ratbt^r  rt'inarkable  variations  in  tlu'ir  phyai- 
uiil  characttTiHtit's.  Ilronze  probably  is  the  nio^t  aneit^nt  alloy  kno>vn  to 
man.  An  alloy  uf  97  per  cent,  cttppitr  with  3  per  eent.  tin,  practically  n 
bn»n/.e,  makes  g<Kul  sheathing  nn^tal.  A  small  tiuantity  of  tin  added  to 
t'oppiT  causes  it  to  become  brittle^  but  the  dnctility  can  be  restored,  at 
b*aHt  partially,  by  h^^ating  to  a  cherry  red,  and  cooling  suddenly.  Ancient 
bronze  for  tools  and  weapons  ranges  from  85  to  92  per  cent,  copper  and 
8  to  13  ptT  cent,  tin,  Aneicnt  bronze  medals  carry  8  to  12  per  cent,  tin. 
Ancient  bronze  mirrors  contain  20  to  30  per  cent,  tin.  Flexible  bronze  con- 
tiiins  abont  95  per  cent-  copper  and  5  per  cent,  tin.  Cun  metal  ranges  90 
to  SSI  per  cent,  copper  and  9  to  10  per  cent,  tin,  and  if  the  percentagie  of 
enppf^r  is  increased  the  gun  metal  becomea  liable  to  liquation.  Bel!-raetal 
contains  80  to  84  per  cent,  copper  and  16  to  20  p€T  cent.  tin.  This  is  highly 
sonorons,  when  cast  in  bells,  and  makes  good  castings,  but  is  decidedly 
liiird,  brittle,  and  difHrult  to  work.  Sudden  cooling  reduces  the  brittleneas 
and  restores  the  hardness.  Bell  metal  is  malleable  at  a  low  heat  and  can 
be  forged,  if  handled  very  carefiiily.  SjHcnbim  metal  contains  about  7.S  per 
cent,  copper  and  25  per  cent.  tin.  and  is  harder  and  whfter  than  bell  metal, 
and  even  more  brittle  and  diilicult  to  work, 

BraiiS' bronzes  are  used  for  a  variety  of  purposes,  and  for  certain  sp<»cific 
uses  alloys  coniposcfl  of  eopper,  tin  and  zinc  are  preferable  to  either  brass 
or  bronze.  Bearing  bra'ss  i?*  nnich  harder  than  common  brass,  and  contains 
80  to  82  p»»r  etvat.  copper,  10  to  H  per  cent,  tin  and  2  to  4  per  cent,  xinc, 
being  a   brass -bronze   rather  than   a  brass.     A  cheaper  and  lees  efUcient 
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bearing  brass  contains  a  smaller  percentage  of  copper  and  a  greater  propor- 
tion of  zinc.  Muntz's  metal  is  brass  containing  60  to  62  per  cent,  copper 
and  38  to  40  per  cent,  zinc,  and  commonly  carries  about  0.2  per  cent,  in  iron, 
nickel,  tin,  arsenic,  or  manganese,  usually  as  a  combination  of  several  of 
these  elements.  There  are  a  number  of  proprietary  anti- friction  metals 
having  copper  as  a  base,  with  varying  proportions  of  tin  and  zinc,  these 
being  as  a  rule  more  closely  allied  to  bronze  than  to  brass,  though  a  cross 
between  the  two  metals. 

Aluminum  is  the  base  of  a  number  of  important  copper  alloys,  and 
the  tensile  strength  and  ductility  of  aluminum  wire  are  much  improved  by 
the  addition  of  as  little  as  1.5  per  cent,  copper.  Aluminum  brorze  is  a 
bronze  containing  about  3  per  cent,  aluminum,  used  largely  for  water-tube 
boilers.  Several  varieties  of  aluminum  bronzes  show  high  tensile  strength, 
and  an  alloy  of  96  per  cent,  copper  and  2  per  cent,  aluminum  givear  a  strong 
and  fairly  rigid  metal.  Albradium  is  an  alloy  having  aluminum  for  its 
base,  with  the  addition  of  copper,  nickel,  zinc  and  phosphorus.  This  alloy 
takes  a  very  high  polish  and  has  good  tensile  strength.  Aluminum  alloyed 
with  small  quantities  of  nickel -and  copper  has  shown  a  tensile  strength  of 
40,000  pounds  per  square  inch. 

Nickel  copper,  containing  2  to  3  per  cent,  nickel,  is  harder  and  of 
higher  tensile  strength  than  pure  copper,  but  should  not  contain  more  than 
traces  of  lead  or  antimony.  Monell  metal  is  a  natural  alloy  of  copper  and 
nickel,  made  from  the  nickel-copper  ores  of  the  Sudbury  district.  German 
silver  is  an  alloy  of  5  parts  copper,  two  parts  zinc  and  one  part  nickel. 

Steel  has  been  alloyed  with  nickel  and  copper,  the  latter  to  the  extent 
of  about  0.5  per  cent.,  for  the  facing  of  compound  armor  plate,  and  thia 
metal  is  said  to  resist  corrosion  as  well  as  wrought  iron. 

Manganese,  to  the  extent  of  2  to  3  per  cent.,  alloyed  with  copper,  gives 
a  product  that  is  harder  and  of  higher  tensile  strength  than  pure  copper, 
if  containing  no  more  than  traces  of  lead  and  antimony. 

Arsenic  alloys  readily  with  copper,  such  alloys  offering  phenomena  that 
are  not  fully  explained  by  the  chemical  and  metallurgical  knowledge  of  the 
present  day.  Alloys  of  copper  and  arsenic  are  known  usually  as  blanched 
copper,  or  speiss.  Arsenical  copper  should  contain  at  least  three  times  as 
much  arsenic  as  lead  and  bismuth  combined,  but  should  not  exceed  0.6  per 
cent,  arsenic,  unless  it  be  considered  an  alloy.  Experiments  on  binary  alloys 
of  copper  and  arsenic  show  that  arsenic  lowers  the  melting  point,  down  to 
about  20  per  cent,  arsenic,  reaching  the  lowest  point  of  fusion  at  685°  Cen- 
tigrade, with  an  alloy  of  19.2  per  cent,  arsenic,  corresponding  to  the  formula 
CujAs.  With  increase  of  arsenic  the  fusion  point  is  raised  to  747°.  Centi- 
grade with  28.34  per  cent,  arsenic,  which  corresponds  to  the  empirical 
formula  CUjAs,  and  to  810°  Centigrade  with  32.2  per  cent,  arsenic,  cor- 
responding to  the  formula  CurAs^,  an  alloy  with  37.4  per  cent,  arsenic  giving 
the  formula  CUjAs.  The  practical  limit  of  the  direct  binary  compound  of 
copper  and  arsenic  was  reached  with  41  per  cent,  arsenic,  corresponding  to 
the  formula  CutAs*.  The  alloy  of  19.2  per  cent,  arsenic  gave  a  surface  of 
pale  blue  color,  the  alloy  of  28.34  per  cent,  gave  a  dee])  blue,  30  per  cent. 
gave  light  purple,  and  32.2  per  cent,  gave  a  reddish  piirjile  color  to  the  sur- 
face of  the  alloy. 

Mercury  alloys  with  copper  in  the  proportion  of  three  i)arts  of  copper 
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to  seven  parts  of  mercury,  making  a  copper  amalgam  known  as  Viennese 
metal  cement. 

riiosplioruH,  in  sniull  cjuantitics,  renders  copper  considerably  harder  thaii 
when  pur(^  I'hosphorus  copper  should  contain  99.7  per  cent,  to  99.8  per 
copper,  0.05  to  0.1  per  cent,  phospliorus,  and  not  more  than  0.04  jjer  cent 
oxygen. 

Strontium  and  tungsten,  in  small  quantities,  alloyed  with  brass,  give 
A  gdlch'n  metal  <»f  great  tenisilc  Htrength,  strongly  resistant  to  atmospheric 
influences.  The  alloy  contains  G0.8  per  cent,  copper,  37.G  per  cent,  zinc,  0.4 
per  cent,  tin,  ().:i  per  cent.  Htruntiuin,  0.3  per  cent,  tungsten,  0.3  per  cent, 
aluminum,  0.3  yyvr  cent,  manganose  and  0.1  per  cent.  iron. 

'i'ellurium,  in  small  quantities,  renders  copper  of  wonderful  hardness, 
though  also  causing  it  to  iKH^iine  re<l-sliort.  having  much  the  same  influence 
on  the  metal  as  arsenic,  but  to  an  intensified  degree. 

Gold  and  silver  are  alloyed  with  copper  for  coinage  ]>urpose8,  and  for 
trial  plates  and  medals. 

Imitation  gold,  bearing  a  striking  resemblance  to  the  real  article,  is 
made  by  an  alloy  of  copper,  tin,  nickel,  silver  and  aluminum. 
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CHAPTER   X. 

The  Brands  and  Grades  of  Copper. 

Copper  is  placed  on  the  market  in  a  variety  of  grades  and  shapes,  de- 
scriptions of  which  are  appended. 

Lake  copper  is  the  product  of  the  native  copper  mines  of  Lake  Superior. 
I^ke  cf»pper  varies  greatly  in  characteristics,  and  materially  in  price,  the 
Calumet  &  Hecla  brand  being  nearly  as  free  from  impurities  as  the  I>ost 
eUKJtrolytic  copper,  while  the  Copper  Range  metal  is  highly  arsenical,  and 
l>etween  these  grades  there  is  a  great  variety  of  brands  made  by  dilTerent 
mines.  The  lake  copper  is  the  toughest  that  is  made,  hence  is  especially 
suitable  for  wire-drawing  or  cold-stamping.  The  iK'st  brands  of  lake  copper 
command  a  premium  over  electrolytic,  this  varying  from  time  to  time,  but 
averaging  about  one-eighth  cent  per  pound.  The  standnrd  of  conductivity 
of  lake  copper  is  99.5,  but  there  is  a  considerable  range  of  conductivity 
among  the  various  brands,  this  running  as  low  as  01  per  cent,  in  Wolveriiio 
copper  and  as  high  as  101  per  cent,  in  the  metal  from  the  (^incy  and 
Michigan  mines.  Lake  copper  possesses  greater  tensile  and  torsional  strength 
than  is  found  in  other  brands.  In  addition  to  the  domestic  market,  lake 
copper  finds  a  limited  but  steady  demand  in  Europe,  for  all  uses  where 
copper  of  special  toughness  is  required,  as  in  the  making  of  cartridge 
cases,  metallic  buttons,  etc. 

Electrolytic  copper  is  copper  from  any  source  that  has  been  refined 
electrolytically,  and  the  cathodes  average  about  99.93  per  cent.  fine.  Copper 
made  by  this  process  is  the  purest  chemically  that  is  on  the  market,  and 
is  the  best  conductor  of  electricity,  having  conductivity  up  to  103,  but 
lacks  the  toughness  of  lake  copper,  hence  is  not  so  suitable  for  wire-draw- 
ing or  cold-stamping,  but  for  some  other  uses  is  preferable,  and  for  most 
purposes  there  is  little  choice  between  lake  and  electrolytic. 

Approved  brands  of  copper  are  those  that  have  been  approved  by  the 
London  metal  market,  and  include  practically  everything  that  would  pass 
as  standard  copper. 

Best  selected  copper  averages  about  99.75  per  cent,  fine,  and  is  us(»d 
largely  by  brass  foundries  for  making  brass  castings,  rolling  brass  sheets 
and  drawing  brass  tubes. 

Tough  cake  is  practically  the  same  as  best  selected  copper  in  the  English 
market,  price.s  being  the  same,  and  is  used  mainly  for  rolling  and  for  tiibo 
and  cylinder  making.  The  average  tenor  is  about  99  per  cent,  copper,  and 
this  grade  usually  contains  a  little  lead,  which  is  no  particular  detriment 
for  the  uses  noted. 

Tough  copper  is  practically  the  same  as  tough  cake,  and  is  used  for 
wires  and  sheets. 

Ingot  copper  is  rated  in  the  English  market  with  tough  cake,  and  is 
practically  selected  copper. 

G.  M.  B.  copper  is  the  usual  abbreviation  for  good  merchantable  brands. 

Good  merchantable  brands  of  copper,  a  term  formerly  used  extensively 
in  the  English  market,  is  now  generally  known  as  standard  copper.     The 


120  TEE  COFFER  HANDBOOK.: 

old  title  was  so  misused  that  it  deteriorated  sadly,  ^nd  became  Tery  k 
definite,  in  time  including  almost  anything  that  could  be  called  ooi^ier. 

Chili  barH  are  bars  of  blister  copper  from  Chile  ranging  95  to  M  |«J 
cent,  in  copper  tenor.  The  term  is  in  much  less  general  use  than  fonMi||^^ 
and  most  of  the  Chili  bars  are  sold  as  standard  copper. 

Standard  copper  covers  almost  anything  carrying  96  per  cent.  tOfff^^ 
and  includes  considerable    metal  that    is    decidedly  inferior,  modi  of  iJ . 
containing  very  undesirable  impurities.     The   price  ranges  two  to  ttoH 
pounds  sterling  per  ton  under  the  market  price  of  tough  copper.    Tbe  ai 
age  tenor  of  standard  copper  probably  is  about  97  per  cent.    Standard  df 
per  is  more  a  standard  for  speculation,  in  the  metal  market,  than  a  gniA* 
for  actual  consumption,  as  most  of  the  low-grade  copper  included  xak0  - 
this  name  is  used  either  as  casting  copper,  or  is  brought  up  to  hi^  gn^ 
by  electrolytic  refining. 

Rough  copper  is  practically  the  same  as  standard  copper. 

Casting  copper  is  rough  metal,  not  suitable  for  the  manufacture  0^ 
wires  or  sheets,  containing  considerable  impurities  of  a  serious  naUmv 
being  suitable  only  for  casting  purposes. 

Tile  copper  is  brittle,  and  is  suitable  for  casting  only,  hence  UBoally 
is  graded  as  casting  copper,  in  the  English  market. 

Scrap  copper  is  the  renmants  from  the  manufacture  of  sheets,  wire, 
etc.,  and  is  of  good  average  grade,  though  in  undesirable  form,  but  can 
be  melted  down  into  cakes  or  ingots. 

Copper  is  placed  f>\\  the  market  in  a  variety  of  forme,  which  are  listed 
as  follows: 

Ingots  are  cast  in  two  sizes,  the  standard  weight  being  about  60 
pounds  avoirdupois.  Copper  is  put  up  in  this  form  mainly  for  casting 
purposes,  the  two  deep  depressions  in  the  top  of  the  ingot  being  provided 
to  facilitate  the  cuting  of  the  ingot  into  three  parts. 

Wire  bars  are  cast  3  to  4  inches  square  and  3  to  7  feet  in  length, 
averaging  in  weight  300  to  400  pounds,  and,  as  the  name  implies,  are  used 
for  wire-drawing. 

Cakes  are  cast  square,  in  weights  of  100  pounds  or  upwards,  some 
special  cakes  for  the  Russian  market  weighing  as  high  as  4,000  pounds 
each.  Copper  in  this  form  is  used  almost  exclusively  for  rolling  into 
sheets. 

Moulds  are  somewhat*  similar  to  cakes,  and  are  used  mainly  for  roll- 
ing into  sheets. 

Anodes  are  cast  in  plates  about  2  by  3  feet  in  size,  and  have  an  aver- 
age thickness  of  about  1%  inches,  with  an  average  weight  of  about  250 
pounds.  Crude  copper  from  the  furnaces  is  cast  into  anodes  for  electro- 
lytic refining. 

Cathodes  are  of  approximately  the  same  size  as  anodes,  except  that 
they  are  much  thicker  at  the  top  than  at  the  bottom,  and  while  the  cop- 
per contained  is  exceptionally  pure,  it  is  in  crystalline  form,  and  the 
cathodes  are  melted  down  and  run  into  other  shapes,  cathodes  rarely  ap- 
pearing on  the  finished  copper  market. 

Flat  bottoms  are  circular  copper  sheets,  used  for  making  copper 
boilers,  pans,  etc.,  and  in  the  English  market  command  a  slight  premium 
by  reason  of  being  partially  manufactured  shapes. 
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Sheet  copper  is  cold-rolled  metal,  and  commands  a  premium  by  reason 
of  being  partially  manufactured. 

Sheathing  copper  is  hot -rolled  metal,  and,  like  sheets  and  bottoms, 
commands  a  premium  over  ordinary  brands  by  reason  of  being  partially 
manufactured. 

The  various  alloys  of  copper,  some  of  which  are  of  considerable  com- 
mercial importance,  are  treated  in  the  preceding  chapter,  devoted  to  alloys. 

Tempered  copper  is  a  will-o-the-wisp  that  is  referred  to  frequently. 
Many  inventors,  usually  poorly  equipped  with  technical  skill,  have  wasted 
much  time  in  efforts  to  rediscover  the  "lost  art**  of  tempering  copper,  and, 
on  an  average  of  once  yearly,  the  American  press  contains  long  articles 
giving  hazy  details  of  a  rediscovery  of  the  process  of  tempering  copper 
to  the  hardness  of  steel,  such  wonderful  discoveries  usually  being  made  by 
blacksmiths  in  Maine,  cobblers  in  Pennsylvania,  farm-bands  in  Illinois  or 
cow-punchers  in  Texas.  A  typical  example  of  one  of  these  processes  is 
furnished  by  a  lady  in  the  state  of  Washington,  who  puts  a  razor  edge 
on  copper  tools  by  adding  an  ounce  of  bluestone  to  a  hundred  pounds  of 
copper,  while  molten,  and,  if  an  especially  fine  edge  is  desired,  an  ounce  of 
bichromate  of  potash  is  added  to  the  charge.  The  lady  inventor  evidently 
is  a  homcpopathic  metallurgist.  It  is  doubtful  if  the  mound -builders  of 
America  possessed  any  special  art  of  tempering  copper,  as  it  has  not  been 
proven  that  the  copper  tools  of  the  ancients  were  harder  than  those  made 
from  modem  copper.  If  tempered  copper  were  greatly  to  be  desired,  it  is 
probable  that  it  might  be  furnished  with  the  aid  of  tellurium,  a  small 
quantity  of  which  renders  copper  exceedingly  hard,  but  as  tempered  copper 
merely  would  replace  steel,  in  most  instances,  and  as  steel  is  very  much 
the  cheaper  of  the  two  metals,  a  perfect  process  for  tempering  copper 
seems  unnecessary. 
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CHAPTER   XL 

The  Uses  of  Copper. 

Iron,  copper  and  zinc  arc  the  three  indispensable  metalB  of  the  pres- 
ent age.  The  less  of  tin,  or  lead  or  even  of  nickel  or  aluminum  would  be  a 
severe  blow,  working  great  hardship,  and,  even  were  we  to  be  deprived  of 
such  apparently  insignificant  metals  as  antimony,  cobalt,  manganese  and 
platinum,  the  industrial  world  would  suffer  a  loss  entailing  disastroui 
consequences.  The  taking  away  of  gold  and  silver,  and  that  useful  thief- 
taker,  mercury,  which  catches  most  of  the  world's  gold  supply,  would  re- 
duce the  finances  of  the  globe  to  chaos.  Iron  and  copper,  however,  are 
the  main  pillars  of  the  metallic  structure,  while  zinc,  in  addition  to  many 
other  virtues,  possesses  the  unique  quality  of  being  the  only  electrically 
negative  metal,  and,  without  it,  copper,  for  electrical  uses,  would  be  much 
like  a  "pair''  of  scissors  with  but  a  single  blade. 

Many  great  industries  are  dependent  upon  the  metal  copper,  which, 
flirectly  and  indirectly,  afFonls  employment  of  some  hundreds  of  thouaands 
of  persons,  mainly  skillcul  workmen,  and  ad<Is  nearly  or  quite  five  hun- 
dreds of  millions  of  dollars  yearly  to  the  wealth  of  the  world. ,  Copper  is 
nearly  as  indestnictible  as  the  precious  metals,  and  its  life  is  infinitely 
longer  than  that  of  iron  or  steel,  as  has  been  brought  to  attention  by 
more  than  one  archieological  discovery,  in  which  bronze  weajmns  or  imple- 
ments were  practically  intact,  while  those  of  iron  or  steel  were  represented 
merely  by  streaks  of  rust. 

The  engineering  trad4\s  take  nearly  half  of  the  total  copper  produc- 
tion of  the  world,  and.  until  al»(mt  ISDO.  usod  nearly  or  quite  four-fifthn 
of  the  entire  output  of  this  metal.  Since  that  time  has  been  witnessed 
the  wonderful  develr>pment  of  the  \arious  branches  of  the  electric  industry, 
and,  at  the  present  tinio,  electricity,  in  some  of  its  various  forms  of 
rnergy,  is  the  largest  single  user  of  the  metal,  with  every  indication  that 
the  electrical  requirements  of  the  future  will  continue  to  expand,  almosC 
indefinitely. 

Kleetrieal  machinery,  as  dynamos  or  motors,  is  a  heavy  consumer 
of  copper  and  brass,  but  the  principal  consumption  of  copper  for  electrical 
uses  is  in  the  form  of  wire,  for  the  transmission  of  energy  to  be  used  for 
power,  traction  and  lighting,  and  for  the  electrical  impulses  providing 
the  conveyance  of  messages.  Copper  is  an  integral  factor  of  prime  im- 
portance in  all  electric  installati(ms,  and  for  the  transmission  of  power, 
light  and  telegraphic  or  telephonic  impulses,  is  a  necessity.  It  is  tme 
that  iron  wires  were  used  by  the  pioneers  in  the  telegraphic  and  telephonic 
fields,  but  those  are  giving  way  rapidly  to  strands  of  copper.  Iron  is 
of  low  electrical  conductivity,  rendering  it  an  inefficient  and  costly  medium 
for  transmission,  and  its  lack  of  ductility,  and  the  ease  with  which  it  is 
rusted,  render  it  far  less  desirable  than  copper,  though  it  is  used  at  times 
because  of  its  greater  cheapness. 

The  life  of  copper  wire  is  as  yet  undetermined.    When  laid  under- 
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ground  it  is  affected  by  elect rolvr^is,  ]>ut  to  nothin*;  like  the  same  extent 
as  iron,  and  copper  wire,  in  the  utinosphere,  while  underj^oing  some  sur- 
face oxidation  from  carbon  dioxide  and  sulpliur  vapors,  is  but  slightly 
affected  thereby. 

The  trolley  line  of  the  present  day,  threading  its  way  through  the 
mazes  of  every  city  and  town  of  any  importance,  and  weaving  a  spider's 
web  over  most  of  the  thickly  populated  sections  of  the  I'nited  States,  is 
a  strictly  modem  affair,  and  may  be  said  to  date  from  about  1890,  the 
earlier  lines  having  been  few  in  number,  short  in  length,  and  of  an  ex- 
perimental and  usually  unsatisfactory  nature.  At  the  end  of  1906  there 
were  upwards  of  40,000  miles  of  trolley  lines  in  the  United  States,  re- 
quiring upwards  of  40,000  tons  of  copper  for  power  transmission  alone. 
The  average  weight,  in  that  year,  of  trolley  wire  in  the  I'nited  States, 
was  1,688  pounds  per  mile  for  short  lines  and  2,687  pounds  per  mile  for 
long-distance  power  lines  on  interurban  and  well -equipped  city  roa<I.s. 
The  trolley  line  is  as  yet  in  its  infancy,  and  the  time  will  come,  unless 
some  superior  means  of  traction  shall  be  invented  later,  when  the  United 
States  alone  will  have  more  than  a  million  miles  of  electric  roads,  wild  as 
this  prediction  may  sound  at  the  beginning  of  the  Twentieth  Century. 
Furthermore,  the  trolley  line  must  grow  more  popular  in  all  other  coun- 
tries. The  United  States  has  led  in  the  electrification  of  transportation 
lines,  but  the  cities  of  Europe  are  now  possessed,  in  most  cases,  of  mod- 
em electric  street  railways,  and  it  is  but  a  question  of  time  when  inter- 
urban lines  will  supplement  urban  transportation  facilities  in  Europe, 
as  they  now  do  in  the  United  States. 

In  addition  to  the  large  quantities  of  copper  required  for  power 
transmission  lines,  the  metal  is  used  very  extensively  in  the  motors  of  the 
cars  themselves.  The  weight  of  copper  in  a  street  railway  car  ranges 
from  a  minimum  of  about  250  pounds  to  a  maximum  of  nearly  one  ton, 
a  forty  horse-power  trolley-car  motor  containing  an  average  of  about 
800  pounds  of  the  metal. 

The  electrification  of  steam  railroads  has  been  discussed  academically 
since  the  trolley-car  first  became  a  factor  of  importance  in  the  field  of 
transportation.  The  work  of  electrifying  the  steam  lines  has  proceeded 
but  slowly,  much  to  the  disappointment  of  many  urgent  advocates  of  such 
a  change,  but  the  reasons  for  tliis  slowness  are  not  difficult  to  find. 
Thousands  of  millions  of  dollars  have  been  invested  in  steam  railroads,  in 
the  United  States  alone,  and  it  would  be  folly,  or  worse,  for  those  in 
charge  of  these  lines  to  discard  an  old  and  proven  motive  force  for  a  newer 
power,  until  the  latter  had  demonstrated  fully  its  ability  to  do  the  work 
more  cheaply  and  advantageously. 

In  the  war  now  on  between  the  steam  roads  and  trolley  lines,  for 
urban  and  suburban  passenger  business,  the  trolleys  have  had  very  much 
the  better  of  the  battle,  and  are  now  forcing  the  fight  into  the  country  of 
the  enemy,  by  means  of  linking  together  various  interurban  lines,  through 
which  plan  long  stretches  of  road  have  been  brought  into  single  systems. 
On  some  of  these  lines  dining  and  sleeping  cars  have  been  introduced, 
but  the  latter  seem  to  be  more  in  the  nature  of  an  advertisement,  or  a 
boast,  than  for  practical  use.  The  steam  locomotive  and  the  electric 
trolley-car  have  been  running  side  by  side  for  a  sufficient  length  of  time. 
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in  a  suHicient  number  of  fielda,  lo  afTord  fair  ba-sk  for  comparison 
(liBpaaHioimtc  survey  of  both  lie! tin  lead»  tu  the  roiicluHton  th»l  neitli' 
»tij>remt%  and  tiiat»  fur  at  least  many  yeiirs  to  cDitie,  thv  steam  Iochjiiio- 
tivi*  will  hold  its  mvii,  on  many  Uitps,  Each  motliod  c»f  tract i«>n  huA  its 
advautagea  and  disadvantages.  It  in  possible  to  build  an  electric  motor 
that  \\ill  eompete  with  any  steam  locomotive,  a:i  to  apec'd  and  tractive 
power,  but  this  would  re^juire  feeding  from  a  much  hcavitT  wire  than  now 
in  U8f  on  any  trolley  line.  For  lun^  hauls  and  great  spwd  Wtwi*en  difltant 
ptiints,  the  trolley  cannot  yet  be  held  a  seriuns  eompetitor  of  the  st^am 
hfconiotive,  while  for  short  diHtaiiees*,  tiri mediate  nceess  to  centers  of  popu- 
lation, and  fre<pient;y  of  trips,  the  electric  line  has  proven  its  gre«t  «iipc- 
riorit>   to  the  steam  roaij, 

Electriliention  of  tunnels  and  terminals  has  been  undertaken  by  i 
numJter  of  railroads,  and  electric  traction  olfers  so  many  points  of  super- 
iority for  these  special  uses  that  it  is  certain  lo  dispossess  the  stejim 
locomotive,  in  the  majority  of  easea. 

It  is  now  jHtssilde  to  distribute  electric  energy  for  great  distanoes, 
without  serious  impairment  or  waste^  and  it  would  be  folly  to  attempt  Ui 
Ket  a  limit  to  the  future  possibilities  in  this  field.  Eventually  it  may  be 
found  practieahle  to  transmit  electric  energy  from  great  central  stations, 
hveattnl  at  available  water- powers,  or  in  coailields,  along  many  hundre^ls 
and  even  thouHamIs  of  ntiles  of  railway  line,  and  when  that  time  arrives, 
the  steam  locomotive  will  have  met  its  Wnt»'rloo.  That  steam  ultimatety 
will  be  displaeed  by  eleetrt<!  power,  in  many,  and  probably  in  the  major- 
ity of  eases,  may  l>e  accepted  as  a  reasonable  probability,  but  this  process 
will  Im^  f^radual,  and  due  allowance  must  be  made  for  the  inlluence  of  future 
inventions,  which  may  give  an  entirely  new  pliase  to  the  situation.  It 
should  be  borne  in  mind,  in  this  connection,  that  the  past  decade  has  wit- 
nessetl  some  marvelous  developnients  in  the  production  of  power,  entirely 
outside  of  the  electrical  field,  these  including  the  perfection  of  the  turbine 
steam-engine,  great  improvements  in  turbine  water-wheels,  the  vast  in- 
crease in  scope  and  power  of  internal  eondnistion  engines,  and  th«! 
utilization  of  protlucer-gas.  The  prophet  who  attempts  to  peer  tcwj  far 
into  the  future  may  strain  his  reputation,  as  well  as  his  eyesight* 

Hytlro'electric  power  installations  are  becoming  very  common* 
throu|rhout  the  world,  and  from  these  plants  electric  energy  is  distribute*! 
for  distances  of  fifty  to  one  hundred  miles,  and  even  for  one  hundred  and 
fifty  miles  in  the  case  of  some  of  the  later  installations.  In  transmitting 
(KJwer  for  long  distances,  a  high  voltage  is  used,  almost  invariably^  th<s 
current  being  stepped  dow^n  at  the  jioint  of  utilization.  Water  power, 
which  was  the  prinei[«al  mechanical  force  of  the  world,  one  hundred  ycitra 
ago,  but  which  fell  into  very  general  disuse  about  the  middle  of  the 
Nineteenth  Century,  is  coming  into  its  own  again,  and  where  a  stream 
was  made  to  furnish  a  few  hundred  horse -power,  by  means  of  a  waste- 
ful overshot  water -wheel,  fifty  or  seventy -five  years  ago,  the  same  stream 
now  gives  thousands  of  horse-power  by  means  of  the  economicjil  water 
turbine.  The  utilization  of  water  power  is  revolutionizing  the  hicntinn  of 
industries,  which,  for  the  past  three  generations,  have  been  located  near  fuel 
tupplies,  or  along  the  lines  of  least  resistance  in  the  distribution  of  fueK 

Electric  lighting  has  ceased  to  be  a  ijovelty  or  a  luxury,  and  i«  now 
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a  necessity  in  every  progressive  community.  There  can  be  no  question 
that  eventually  electric  energy  for  both  lighting  and  power  purposes  will 
be  transmitted  throughout  the  country,  to  such  an  extent  that  rural,  as 
well  as  suburban  populations,  will  benefit  fully  from  its  use.  In  1902  the 
American  Census  Bureau  reported  125,143  miles  of  main  and  feeder  wires 
connected  with  electric  lighting  and  power  plants,  and  this  network  of 
wires  must  have  reached  nearly  or  quite  200,000  miles  in  1907. 

The  telephone,  invented  in  the  last  quarter  of  the  Nineteenth  Century, 
and  not  in  general  use  until  after  1880,  is  now  found  scattered  throughout 
the  length  and  breadth  of  every  civilized  land,  and  in  many  countries  that 
only  by  a  stretch  of  imagination  could  be  termed  more  than  semi-civilized. 
Greater  New  York  alone  possesses  nearly  a  quarter  of  a  million  telephones. 
At  the  end  of  1906  the  various  afiiliated  companies  of  the  American  Bell 
telephone  system  had  in  use  about  375,000,000  pounds  of  copper  wire,  of 
which  more  than  50,000,000  pounds  were  added  in  1906,  the  increase  for 
that  year  having  averaged  almost  exactly  1,000,000  pounds  per  week.  In 
addition  the  thousands  of  smaller  independent  telephone  systems  through- 
out the  country  use  tens  of  millions  of  pounds  of  copper  wire  yearly.  At 
the  beginning  of  1907  the  Bell  system  of  the  United  States  had  in  use 
sufficient  wire  to  girdle  the  earth  thirty-eight  times,  at  the  equator,  if  the 
wire  were  standardized  to  the  size  used  for  long-distance  transmission. 
In  addition  to  the  requirements  of  the  telephone  companies  for  wire,  the 
instruments  themselves  contain  considerable  brass,  and  modem  desk- 
phones  are  made  of  brass,  nickel-plated.  Furthermore,  an  immense  amount 
of  copper  is  required  for  the  big  switchboards  of  the  telephone  companies, 
and  the  mammoth  switchboards  of  the  electric  light,  power  and  traction 
lines  also  are  consumers  of  enormous  (]uantities  of  the  metal. 

In  the  beginnings  of  telegraphy,  iron  wire,  because  of  its  lower  cost, 
was  used  very  generally,  but  the  lower  conductivity  of  iron>  and  its  lack 
of  ductility  and  proneness  to  break  under  stress  of  wind  or  sleet,  renders 
iron  wire,  while  cheaper  in  the  first  cost,  much  dearer  in  upkeep  than  cop- 
per, and  the  present  tendency  of  the  telegraph  companies  is  to  replace  iron 
with  copper  wire,  wherever  possible,  the  greater  initial  cost  being  more 
than  offset  by  the  far  greater  life  and  assurance  of  good  service  given  by 
copper.  The  various  ocean  telegraph  cables,  of  which  there  are  approxi- 
mately 200,000  miles  in  use,  require  many  thousands  of  tons  of  copper. 
The  government  cable,  between  the  United  States  and  the  Philippine 
Islands,  is  8,200  nautical  miles  in  length  and  in  making  required  19,000,000 
pounds  of  iron  and  steel  wire,  and  3,600,000  pounds  of  copper  wire.  In 
addition  to  the  wires,  all  telegraph  instruments  are  made  of  heavy  brass, 
and  copper  sulphate  is  used  in  enormous  quantities  for  batteries,  furnish- 
ing power  for  the  transmission  of  the  electric  impulses. 

In  addition  to  the  power,  light  and  traction  lines,  and  the  telegraphs 
and  telephones,  copper  wire  is  used  to  the  extent  of  millions  of  pounds  for 
minor  electrical  systems,  these  including  messenger  call  systems,  fire-alarm 
systems  and  burglar-alarm  systems  for  banks  and  private  residences. 
These  systems  not  only  require  much  wire,  but  also  are  considerable  con- 
sumers of  brass  for  their  annunciators  and  other  instruments. 

Electric  heating  and  cooking  are  as  yet  in  the  experimental  stage, 
to  the  extent  that  while  their  fc-asibilitv  has   been  demonstrated,  their 
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ooat  rcmamft  prohibitive*,  in  most  casca.  It  in  probable*  however,  that 
further  iiivrntioiis  will  reduce  tht^  cont  to  u  point  where  the  electric 
current  will  cnme  into  quite  general  uac,  for  the^e  purposes.  The  imme* 
diate  availability  of  the  electric  current »  wlikli  may  be  turned  on  or  off 
by  the  mere  tuucb  o(  a  awilcli,  hfts  brought  about  the  very  general  use  of 
eK*ctrie  li«:litinjr,  and  will  bring  about  aa  wide  a  use  for  cooking  and  heat- 
ing purjHJses,  as  soon  as  the  march  of  invention  will  permit  the  furnishing 
of  the  current  nt  lesser  cost,  for  such  uses. 

In  addition  to  its  u^c  for  the  transmission  of  electrical  impulses  or 
energy,  copper  wire  is  utilized  for  other  purposes,  in  a  great  number  of 
indUBtries,  though  the  electric  trades  consume  more  than  ninety-five  per 
cent,  of  the  copper  wire  that  ia  drawn* 

Brass r  an  alloy  of  copper  and  zinc,  is  one  of  the  most  useful  metals 
knoun  to  man,  being  the  moat  valuable  of  all  alloys,  and  probably  is  con- 
Hunn'd  to  a  larger  extent  than  M  cither  alloys  that  are  made.  The  en^ 
gineering  trader  are  tht^  heavient  eoiiHurners  of  brass,  and,  notwithstanding 
the  imiriense  eonsumplifin  of  copper  for  electrical  purposes,  it  ii»  probable 
thut  the  engiii*>ering  trades*  remain  the  heaviest  single  ennaumlng  inter- 
est in  the  copper  trade.  Every  modern  steam  engine  has  braa^^i  oil-cupA, 
and  many  have  brass^  giin-nietal,  bronze  or  coin  position  enppt*r  bearingi. 
Copper  and  brai+s  boiler- tubes  ore  used  in  locomotives  and  other  high- 
pressure  boilers,  and  every  locomotive  re^^uires  a  large  amount  of  brass  in 
its  trimmings.  Copper  tubes  are  used  almost  exclusively  in  marine  con- 
densers. 

The  ship-building  trade  is  one  of  the  very  best  customers  of  the  cop- 
per mines,  Cntil  the  era  of  iron  vessels,,  prudent  ship-owners  sheathed 
the  hulls  of  their  vessels  with  .'opper^  which  kept  the  bottoms  clean,  and 
within  the  past  few  years  tliij*  pr»ietiee  has  In-en  rene\V£«dT  with  modem 
eteel  steamers,  un  which  it  is  necessary  to  plank  over  the  hull,  below 
the  Wiiter  line,  in  order  to  give  a  backing  for  the  riveting-on  of  the  cop- 
per  sbi'cts.  The  loss  in  speed,  and  conseipient  loss  in  time  and  fuel, 
brought  alwut  by  barnacles  gathering  on  irou  and  steel  bottoma,  is  very 
great,  and  this  can  be  obviated  only  by  dry-docking  and  scraping,  at  con- 
siderable expense  and  loss  of  time,  or  by  copper  sheathing  below  the 
Waaler- line,  am!  the  latter  plan  is  ccmsidered  the  cheaper.  In  all  likeli- 
hiwKl  some  method  will  be  d*nised,  eventnally.  for  the  plating  of  e«.ipf>er 
diriTtly  on  the  st<'el  bottoms  of  boats.  Every  modem  passenger  veasel 
and  wiirshiii  of  great  size  is  a  consumer  of  hundreds  of  tons  of  copper,  in 
the  form  of  brass  for  engines,  copper  and  bronze  for  fittinga,  copper  and 
brass  for  dynamos  and  motors,  and  in  wires  for  telephone,  telegraph  and 
electric  light  systems. 

In  the  line  of  land  transportntioii,  tlu*  use  of  copper  for  roofing  and 
sheathing  passenger  coaches  of  railroads  is  spreading.  The  undiTground 
railway  cars  in  N'ew  York  are  sheathed  throughout  with  copper,  which 
proves  more  durable  th«n  Wi»od,  and  this  utilization  of  the  metal  is  likely 
to  increase  steadily,  us  old-style  ears  of  wofMh-n  frame  give  way  to  steel 
ears.  The  Meal  jvassmger  ear  of  the  future  will  have  a  steel  frame,  cttp^ 
|KT  r* wiling  and  sh(*atliing,  womlen  interior  finish  with  brass  fittings,  ajid 
|»apiT  wheels. 

Wherever  i)wVf  arc  >vaterworks.  brass  fauei'lw  ami  valves  are  found.    Tlie 
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confliimptinn  of  brass  for  valves  is  ononiious,  and  for  vory  many  usos  tlu'so 
valves,  while  very  costly  in  llic  larj^or  sizes,  provo  ecnnoniical  in  the  end. 

In  the  arts  and  manufactures,  copper  plays  a  highly  important  part. 
The  great  vacuum-pans  of  the  sugar  factories  and  refineries  are  made  of 
eopper,  and  there  are  copper  vats  in  pulp  and  paper  mills.  The  worms 
and  stills  of  distilleries  are  of  copper,  and  the  copper  brewing  kettles  in 
which  beer  is  made  are*  of  immense  size,  and  are  numbered  by  thousands. 
There  is  scarcely  a  branch  of  manufacture  that  does  not  make  use  of 
copper  or  brass,  usually  to  a  considerable  extent,  in  one  or  many  of  the 
various  processes  employed.  In  the  textile  trades,  copper  rolls  for  stamp- 
ing patterns  on  print-cloths  are  consumers  of  hundreds  of  tons  of  the 
metal. 

Perforated  metal  screens  of  brass  and  copper  are  in  use  in  many  in- 
dustries, and  these,  while  considerably  higher  in  first  cost  than  similar 
screens  of  iron,  are  more  economical  for  many  uses.  Similarly,  woven 
wire  screens  of  brass  are  replacing  steel  wire-cloth  for  many  uses,  the 
first  cost  being  higher,  but  the  life  much  longer. 

The  automobile  may  be  termed  a  strictly  Twentieth  Century  invention, 
as  the  modem  machines  date  from  but  a  few  years  back,  even  though 
their  forbears  were  seen,  as  a  rarity,  in  the  closing  years  of  the  previous 
cycle.  An  average  automobile  requires  about  100  pounds  of  copper, 
mainly  in  the  form  of  brass,  for  lamps,  horns  and  other  parts  and  acces- 
sories. The  world's  consumption  of  copper  fpr  automobiles  probably 
reached  nearly  or  quite  ten  million  pounds  in  1007. 

The  motor-boat  is  another  Twentieth  Century  invention,  even  more 
recent  than  the  automobile,  and  is  gaining  rapidly  in  popularity.  These 
l>oats  require  from  fifty  to  two  hundred  and  fifty  pounds  of  copper  each, 
according  to  size. 

In  building  construction,  the  uses  of  copper  are  extensive  and  In- 
creasing. Copper  roofs  for  buildings,  with  the  metal  in  either  sheet  or 
tile  form,  are  quite  common,  and  the  use  of  copper  for  cornices  is  general, 
these  having  much  longer  life  than  cornices  of  galvanized  iron.  Copper  is 
more  costly,  but  its  freedom  from  corrosion  and  its  rich  appearance  ren- 
der it  desirable  for  ornamental  trimmings  and  cornices  on  the  better  class 
of  buildings.  Bronze  gates  and  doors  for  churches  and  public  buildings  are 
highly  ornamental,  and  of  practically  perpetual  life.  Bronze  grille  work 
is  in  high  favor,  both  for  its  rich  appearance  and  its  durability.  In  some 
recent  buildings,  copper  sheets  have  been  used  almost  exclusively  for  out- 
side walls  and  facings,  in  place  of  brick  or  cut  stone.  The  use  of  this 
inetal  for  sheathing  interior  woodwork,  where  exposed,  as  in  baseboards, 
window -sashes,  doors,  etc.,  is  increasing.  In  the  destruction  of  San  Fran- 
cisco, in  April,  1906,  through  an  earthquake  shock,  followed  by  fire,  the 
Kohl  building,  an  eleven-story  office  structure,  sufi'ered  comparatively 
little  damage,  being  the  only  tall  building  in  the  city  that  was  not  badly 
injured.  In  this  building  all  interior  woodwork  was  protected  by  sheet 
copper,  and  it  was  this  protection  that  allowed  the  building  to  escape  with 
the  minimum  of  damage.  This  use  of  copper  is  certain  to  increase,  as  the 
severe  trial  imposed  in  San  Francisco  proved  the  value  of  metallic  sheath- 
ing for  interior  wood  finish,  and  architects  and  builders  have  been  greatly 
impressed   by  the   advantages  of  this   feature  of   construction.     The   San 
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Franci»<»n  oarlbquako  anfl  Wtc  also  proved  tli**  grf»at  »lan|per  to  pedi^trian* 
rt'Hultiiii;  from  \\w  uhv  nf  couer*»te  and  ti^rra  atiUx  coruifca.  Th**rt*  U  a 
growing  iihi*  of  copfH-r  for  wiJidown  aiitl  sanh^'s  iiindp  fntrn  ahot?t  metaU  aiwj 
erne  ftrrii  in  Miiim*  Liinia  uut  uvcr  nne  niilfum  cnpper-wire  window -screC'tiJi 
yearly,  i\w»v  costing  nlmnt  ihrvt-  tiHie»  the  Hrj^t  price  of  atvel  woven  wire, 
but  pn»viu^'  ohi'iiptT  to  the  uhit  in  the  hm^  run. 

In  btiildt^r'B  hardware,  bra^i^,  bronze  and  copjwr  locka,  knoba,  butU, 
bolts,  catches  and  drawer- pulls  are  in  steadily  increasing  favor  and  uav, 
and  beeaUHe  of  the  snperinr  durability  and  ap[>earanee  of  eopper  and  it* 
alloys,  will  cuntiniie  to  di^iplace  iron  to  a  i^reater  extent*  as  wealth  incrcos- 
es  and  tbe  standard  of  living  is  raided.  In  modern  oOice  and  apartment 
Iniildingw  and  in  hotels,  the  mailing  ehute»  nnide  of  brar^n  and  gla.si*»  h  be* 
coining  a  neet*ssity,  rather  than  a  luxury*  There  is  a  hirge  con  (gumption  nt 
high  grade  brass  pipes*  and  caHtingH  for  gMHolifrH  and  ideet rollers,  which 
are  rapidly  displaeing  the  erude  ami  often  rtt»mibarbaroiH  iron  devic*^s  «if 
the  preetnling  generation.  r?ra»H  pip>'»  and  faiieets,  UHnally  nickelfd,  are 
used  in  the  be^^t  idmnhing,  for  batbrooniH  and  lavatories,  on  bofh  land  aad 
eeti. 

Tin*  doniestie  uses  of  copper  and  brass  are  numerous  and  varitMl 
BraiJH  beds  and  furniture  attract  by  their  eleanline>*»,  beauty  ami  durability. 
Bniris  rods  are  nwed  in  millions  of  homes  fcu'  stair-carpets,  and  for  tlie  6us» 
pensiiiu  of  portieres  anti  curtains.  Brass  or  eopp«*r  lamps  for  burning  ker- 
cisen**  t»il  are  more  durable  than  those  of  glass  and  pottery,  and  far  safer«- 
In  the  kitehen,  the  hrazen  kettles  of  earlier  days  arc  losing  ground;  then 
is  no  hetter  nuilerial  in  use  for  cooking,  wlion  earefnlly  cleaned,  and  noi 
that  may  cause  so  much  trouldi'  if  neglectc<l. 

The  use  of  eopper,  in  the  form  of  bron/e,  for  atatuary,  datea  from  pi 
historic    times.     The   aneient   (Greeks    usfd    mairdy    Pentclican    marble    fu 
Btatues,  and  terra  cotla  for  statins tes,  Intt  the  modern  world   make?^  i 
statues    and    basreiiefs    almost    cxelusively    of    bronze.       Iron    turns 
rust,  wood  deeaya»  and  marble  is  mntilaied  and  discolored,  but  bronze 
tains  the  l>eauty  and  fuiish  imposed  upon  it  by  the  scniptor,  being  subji 
to  slight  corrosion  only,  in  the  course  of  ages,  when  buried  in  the  earth. 
For  general  cltTorative  pnrj»oses  bronze  is  much  used  for  vases,  itnta 
timilar  ornamental  rcccplucles. 

The  best  bells  are  of  bronze,  in  which  coppi^r  is  the  principal  com^ 
ponent.  In  addition  to  perhaps  a  nullion  ehnrch  bells,  there  is  a  constd< 
erably  larger  nam  her  of  sum  Her  Ih-Us,  mainly  made  of  braas,  in  use 
practieally  every  power  plant,  and  in  tire,  burglar  and  niessengvr  atarnni,' 

Copper  is  used  extensively  for  munitions  of  war,  the  largest  single 
requirement  being  for  cartridge  cases,  with  small  but  appreinable  quan- 
tities used  for  buttons,  and  for  a  variety  of  other  uses.  The  brass  can- 
non, so  popular  fifty  years  ago,  are  in  the  present  age  used  mainly  for  fir- 
ing salutes,  ornamenting  puhlic  sr|Uore8  and  trading  to  the  heathen.  Not 
withstanding  this  disuse  of  the  metal  for  ordnance,  except  in  small  3alnte% 
guns  for  yachts,  more  copper  is  used  now,  for  munitions  of  war.  than 
was  consumed  in  the  casting  of  cannon.  Brass  and  copper  cartridge 
cold-stamped  from  tough  sheets,  are  consumed  annually,  by  the  w 
armies,  to  the  extent  of  hundreds  of  millions,  for  niachine  guns  and  snmlf 
nuns,  and  to  a  scarcely  smaller  e^ttent  by  hunters,    Hundivds  of  ton*  of 
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the  beat  tough  metal  are  used  annually,  merely  to  make  the  l)rass  Imt- 
tons  for  decorating  the  uniforms  of  the  world's- armies  and  navies.  Brass 
fittings  and  buckles  for  men  and  horses,  brass  canteens,  drinking  cups  and 
cooking  utensils,  also  require  much  copper  for  the  followers  of  Mars, 
though  aluminum,  by  reason  of  its  superior  lightness,  is  displacing  copper 
for  the  smaller  metallic  articles  required  bj'  troops.  The  copper  explod- 
ers, used  in  every  metal  mine  where  modem  methods  are  employed,  afford 
another  use,  apparently  trivial,  yet  which  is  one  of  the  scores  of  minor 
demands  that  in  the  aggregate  consume  thousands  of  tons  of  copper  yearly. 
The  amount  of  the  metal  consumed  by  the  world,  for  munitions  of  war, 
cannot  be  much  short  of  ten  thousand  tons  yearly,  in  times  of  peace,  and 
several  times  as  much  in  season  of  great  wars. 

Copper  and  its  alloys  have  been  employed  for  coinage  from  time  im- 
memorial. Originally  •  copper  was  a  purely  money  metal,  like  silver  and 
gold,  and  each  copper  coin,  unless  debased  by  the  short-sighted  cunning  of 
the  petty  tyrant,  oligarchy  or  democracy  of  the  day,  represented  upon  its 
face  merely  the  intrinsic  value  of  the  metal  it  contained.  Eventually  the 
inherent  impossibility  of  keeping  three  separate  metals  upon  any  fixed 
basis  of  parity  led  to  the  relegation  of  copper  to  the  status  of  token  money, 
for  the  same  reason  that  silver  coins  have  been  made  merely  token 
money,  by  the  leading  nations  of  the  globe,  during  the  past  hundred 
years.  The  Chinese  continued  to  give  honest  values  in  their  brass  money 
until  1904,  when  the  possibility  of  debasing  the  coinage,  to  the  great 
profit  of  the  provincial  officials,  suggested  itself  so  forcibly  to  the  astute 
minds  of  some  of  th»  governors  that  several  of  the  Chinese  mints  were 
worke<l  with  feverish  activity,  in  turning  out  new  copper  cash,  but,  as  in- 
variably is  the  case  in  any  debasement  of  coinage,  the  work  was  over- 
done, and  much  confusion  and  loss  has  been  caused  by  the  excessive  issue 
of  copper  coins,  in  several  of  the  provinces.  In  1904  the  four  mints  of 
Tientsin,  Wuchang,  Canton  and  Foochow,  emitted  3,997,710  twenty-cash 
pieces,  and  371,916,330  ten-cash  pieces,  consuming  therefor  13,718  long 
tons  of  copper.  The  total  amount  of  copper  consumed  for  Chinese  coinage, 
in  the  three  years  1903  to  1905,  inclusive,  probably  was  between  thirty 
thousand  and  forty  thousand  long  tons,  though  possibly  greater,  and  the 
coinage  requirements  of  1905  alone  have  been  estimated  as  high  as  59,000 
long  tons,  but  this,  without  question,  is  excessive.  For  the  fiscal  year 
1906  the  United  States  government  consumed  about  825,000  pounds  of  fine 
copper  for  coinage,  this  including  the  metal  for  bronze  cents  and  the  cop- 
per used  for  alloying  gold  and  silver  coins.  The  monetary  systems  of 
practically  all  civilized  countries  include  the  use  of  copper  for  the  smaller 
coins.  It  is  estimated  that  nearly  £1,000,000  in  copper  coins  is  locked  up, 
constantly,  in  the  penny  slot-machines  extensively  used  in  Great  Britain 
for  gaa-meters,  and  for  the  automatic  vending  of  many  other  articles.  In 
the  L'nited  States,  France,  (Jermany  and  many  other  countries,  automatic 
vending  machines  are  very  common,  and  have  necessitated,  in  all  such 
countries,  a  considerable  increase  in  the  coinage  of  copper  money,  to  main- 
tain the  supply  of  minor  coins,  so  heavily  drawn  upon  by  the  automatic 
machines. 

Practically  the  entire  works  of  a  modern  clock  are  made  of  brass,  and 
in  the  case  of  the  Yankee  dollar  clocks,  now  to  be  found  in  the  most  re- 
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mofo  oomors  of  (li<»  onrlh,  practically  evorytliinp  Imt  tlM»  ^lasA 
tlu»   liainls   an*    mado   of   brass,   thoiitrh    tlio   ca«e   in    nickehnl.     TTie 
whoelH  ami   ]>inioiiM  of  watchon,  wliotlier  of  the  dollar  variety  <ir  of  I 
higlii'st    f;rai)o.  an*   made  from   hraHs,   and   tho   dials  of  watchen 
made  of    brass    onamelcd.    A    single    iirin,  in    the    Naugatuck    valley  i 
Connecticnt.   Htanips   out  one   hundred   thousand   watch  dialn   daily,  m 
buys  C'aluuK't  &  Heela  co])per  in  lots  of  five  to  fifteen  tons  therefor. 

Instruments  of  precision   used  in   the  scientific  world  are 
mainly    of    brass.     Miscroscopes    and    telescopes,    surveyor's    tnuisiti  i 
draughtsman's  protractors,  and  hundnnls  of  other  strange  instnimeiitiy  4 
marvelous  variety  and  complexity,  that  do  human  work  without  thai 
ment  of  human  fallibility,  are  composed  almost  exclusively  of  braas. 

In  ceramics,  copper  and  cobalt,  often  found  associated  iir  natnn^l 
the  principal   metals  used  for  coloring,  ami  an  intln4tc  variety  of  6oh 
and   shadings   of  the   utmost   delicacy   are  secured,   in  glassware  and  tki  ■ 
higher  grades  of  i>ottery,  from  the  ores  and  com]K>unds  of  these  iiiitak 

In  the  business  world,  the  uses  of  copper  are  numerous.  Sign  flC 
cojjper,  brass  and  bronze  stare  at  us  from  every  corner  of  crowded  dly- 
stn'eis.  CoppiT  b-af  is  used  by  sign-writers,  and  in  various  other  wayB,ili 
comminuted  co])per  is  used  in  bron/ing.  Brass  rrxls  are  utilized  for  wfaiditf 
dis]>lays  and  in  various  mechanisms  used  for  exhibiting  goods  in  ntd 
business  ln)uses.  _ 

In  f>f!ices  and  for  clerical  work,  copper  is  consumed  to  an  extent  !■    * 
beyon<l  the  wildest  guess  of  anyone  who  has  not  given  taought  to  the  li^ 
ject.     l^rass  platens  are  used  on  typewriters,  for  heavy  manifolding,  ■■* 
the  best  iiuml)ering  and  dating  machines  have  their  figures  cut  upon  bn» 
wheels,  and  brass  is  used  in  other  j)arts  of  such  devices.     Brass  wire  W 
stapling  papers  is  consunuHl  extensivi-ly.  as  are  brass  {mper  fasteners,  iiA 
the  little  brass  dips,  so  easily  attached  to  or  detached  from  massee  rf 
papers,  an*  used  by  the  hundreds  of  milliims  yearly,  a  single  set  of  fik^i 
of  the  dozen  nr  mort*  nupiired  by  the  ('op]>er  llandljook,  consuming  abotft 
fifteen   tlmusand  sufh   clips  in  every  year.     Hundreds   of  tons  of  oopp^ 
are   consumed   in   the    manufacture  of   metal   tips   for   lead   pencils,  the** 
being  almost  invariably  of  brass,  with  a  thin  plating  of  nickel,  and  f<f^ 
metallic  tips  for  pi'uholders,  metallic  pencilholders  and  miscellaneous  olHc* 
devices  and  fittings. 

Practically  all  of  the  high  grade  American  toilet  preparations  n»^ 
are  put  out  in  glass  bottles,  «)r  nickeled  cans.  These  cans,  formerly  0» 
tin,  now  are  almost  invariably  of  brass  and  copper,  lightly  plated  wi'fcfc 
nickel.  A  single  manufacturer  of  talcum  powder  alone  used  more 
six  million  small  cans  for  bis  product,  in  1900. 

Several  thousand  tons  of  copper  are  consumed  yearly,  in  the  Uni"! 
States  alone,  for  the  manufacture  of  so  small  but  necessary  an  article     ^ 
the  pin.  . 

A  single  Connecticut  firm  uses  an  average  of  about  twelve  thouaSk'^ 
pounds  of  copper  ilaily  f<»r  nuiking  eyelets,  bals  and  vamps  for  shoes. 

Brass  mountings  are  used  extensively  in  the  manufacture  of  hami^^v 
for  horses,  eitluT  a]>penring  in  the  natural  color,  or  plated  with  nlc^^W 
silver  or  gold.  Copper  is  used  frequently  for  card  cases,  cigarette  ^^^ 
and   for   mounting   ladies'   fine   pocketbooks,   wrist-bags,   and   chatel^^^-. 
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either  appearing  as  the  natural  metal,  or  plated.  Copper  is  used  also, 
to  a  large  extent,  for  the  heads  of  umbrellas  and  canes,  and  is  used  fre- 
quently for  backing  combs,  brushes  and  mirrors. 

The  use  of  copper  for  ornaments  is  very  general  among  all  savage 
tribes  where  the  metal  is  available,  cither  through  aboriginal  production  or 
by  reason  of  purchase  from  traders.  Copper  wires,  made  from  ore 
smelted  in  crude  furnaces,  and  drawn  through  stone  mandrels,  are  found 
in  Central  Africa,  in  the  vicinity  of  Lake  Tanganyika,  and  are  used  ex- 
tensively for  arm  and  leg  bracelets,  ear-rings,  nose-pieces  and  other  em- 
bellishments for  the  person  of  the  untutored  savage.  The  dark-skinned 
Kmdoo,  and  the  darker-skinned  native  of  Central  and  Southern  Africa, 
evince  one  failing  in  common,  this  being  a  great  fondness  for  jewelry  and 
ornaments  made  from  telephone  and  telegraph  wires,  but  when  these  are 
succeeded,  as  is  commonly  the  case,  by  high  voltage  power  transmission 
lines,  such  depredations  cease,  after  about  the  third  consecutive  funeral. 
Some  of  the  telegraph  and  telephone  companies,  operating  in  districts 
where  natives  are  unduly  fond  of  copper  wire,  have  found  it  necessary 
to  protect  their  wires  by  currents  of  sufficient  voltage  to  give  severe 
shocks,  without  causing  death  to  wire  thieves. 

The  uses  of  copper  enumerated  in  the  preceding  paragraphs  of  this 
chapter  are  for  the  metal  and  its  alloys,  brass  and  bronze.  There  are 
other  alloys,  not  previously  mentioned,  such  as  nickel-copper,  arsenic- 
copper,  aluminum-copper  and  others,  that  are  used  for  a  variety  of 
special   purposes. 

Malachite,  the  green  carbonate  ore  of  copper,  when  found  massive, 
is  a  semi-precious  stone  of  great  beauty,  and  is  much  in  demand  for  table 
tops  and  interior  architecture,  and  also  is  an  exceedingly  beautiful  stone 
for  brooches,  pins  and  buttons.  Chrysocolla,  a  silicate  of  copper,  vies  with 
malachite  in  beauty  and  utility,  and  turquoise  owes  its  beautiful  blue 
color  to  the  small  amount  of  copper  contained  therein.  Other  ores  of 
copper  are  ground  up  for  pigments,  many  beautiful  shades,  especially 
blue  and  green,  being  secured  from  mixtures  having  copper  ores  as  bases. 

The  most  important  copper  mineral,  for  other  uses  than  the  j)ro- 
duction  of  metal  therefrom,  is  copper  sulphate,  the  conimcm  bluestone  or 
blue  vitrol  of  commerce.  This  is  found  in  nature  as  chalcanthite,  but,  as 
a  rule,  is  a  product  of  manufacture.  This  compound  is  one  of  the  most 
important  chemical  agents  known  to  science  and  the  arts,  and  is  a  neces- 
sity in  the  electrolytic  refining  of  crude  copper.  It  is  a  component  ]>art  of 
all  wet  batteries,  and,  as  such,  rings  our  door-bells,  carries  our  telegrams, 
and  is  the  energizing  agent  that  permits  the  transmission  of  the  human 
voice  over  the  wires  of  the  telephone.  In  electroplating,  electrot yping  and 
kindred  industries,  it  is  the  prime  factor.  As  an  insectide  it  stan<ls  with- 
out an  equal,  dilute  solutions  of  sulphate  of  copper  having  stayed  the 
ravag(»s  of  the  phylloxera,  when  the  vineyards  of  France  seemed  (h Mimed. 
It  is  probable  that  not  less  than  one  hundred  thousand  tons  of  cop|MT  sul- 
phate, containing  a  quarter  of  its  wei^^ht  in  nietallic  copper,  are  consumed 
vearly  in  spraying  the  vines  and  fruit  trees  of  Europe  and  America,  and 
thus  it  may  Ik*  said  that  it  is  to  copper  that  we  owe  the  sparkling  wines 
of  France,  the  peerless  American  apple  and  the  blushing  peach  that  reaches 
perfection  on  every  continent. 
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The  consumption  of  sulphate  of  copper  is  not  confined  to  horticnltun 
and  the  elootrical  induntriea,  as  it  is  ustMl,  tn  the  extent  of  thousands 
of  tons  monthly,  in  the  textile  factories,  in  the  chemical  industries  and 
in  manufaoture8  of  greatly  varied  lines.  Bluestone,  for  the  past  few 
years,  has  found  a  new  and  valuable  use,  as  a  destructive  agent  in  elim- 
inating the  algie  from  doiiierttic  water  supplies,  and  it  is  asserted,  appar- , 
ently  with  reason,  that  the  typhoid  fever  germ  is  destroyed  by  addmg 
bhiestone  to  water  in  the  proportion  of  one  to  ten  millions.  A  bluestone 
solution  of  one  to  five  hundred*  thousand  is  eflfective  in  killing  the  larv»  of 
mosquitos,  when  young. 

During  the  Nineteenth  Ceentury  the  production  and  consumption  of 
copper  increased  by  more  than  forty-fold,  and  the  end  of  the  century  foruid 
the  metal  used  for  nearly  forty  times  as  many  purposes  as  were  known  one 
hundre<l  years  Iwfore.  What  another  century  may  bring  forth,  no  mtn 
can  tell,  but  that  the  metal  will  be  in  strong  demand,  in  ever-increasing 
quantities^  for  an  ever-widening  variety  of  uses,  seems  open  to  no  doubt 
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CHAPTER   XII. 

Substitutes  for  Copper. 

For  many  uses  copper  is  unrivaled,  while  for  other  uses  there  are 
substitutes  of  greater  or  less  utility  that  may  become  available  under 
certain  circumstances.  The  displacement  of  copper  by  other  materials 
increases,  in  many  lines,  almost  in  direct  ratio  to  the  increase  in  price  of 
copper,  but  while  higher  prices  for  the  metal  cause  considerable  substi- 
tution, lower  prices  invariably  drive  the  substitutes,  partly  or  entirely,  out 
of  the  field. 

In  building  construction,  for  making  cornices  and  similar  uses,  gal- 
vanized iron  is  a  cheap  but  not  altogether  satisfactory  substitute  for 
sheet  copper.  Iron  remains  a  competitor  of  copper  also  in  the  wire  trade, 
for  telegraph  and  telephone  lines,  but  owing  to  its  low  conductivity  is 
not  available  for  power  transmission. 

Copper  wire  laid  underground,  and  not  protected  by  tubing,  is  affected 
by  electrolysis,  but  to  nothing  like  the  same  -extent  as  iron,  and  copper 
wire  in  the  atmosphere  undergoes  some  surface  oxidation  from  carbon 
dioxide  and  sulphur  vapors,  but  such  oxidation  is  merely  superficial.  Ap- 
parently the  life  of  a  good  copper  wire,  in  ordinary  use,  is  of  indefinite  and 
practically  everlasting  duration.  Iron  is  low  in  electrical  conductivity, 
rendering  iron  wires  an  inefficient  and  costly  medium  for  the  transmission 
of  electrical  impulses,  and  out  of  the  question  for  the  transmission  of 
electrical  energy.  Iron  also  is  subject  to  nist,  and  its  lack  of  the  ductility 
that  is  such  a  strong  characteristic  of  copper,  causes  iron  wires  to 
break  from  winds  and  sleets  that  would  not  injure  lines  of  copper  wire. 
Telegraph  and  telephone  wires  of  iron  remain  in  use  to  a  much  larger  ex- 
tent than  generally  supposed,  owing  to  the  cheap  initial  cost  of  installa- 
tion, but  the  cost  of  maintenance  and  repairs  renders  it  certain  that  iron 
must  give  way  to  copper,  sooner  or  later,  at  practically  all  points  in  this 
field.  Many  local  telephone  systems  are  installed  with  iron  wires,  but 
so  certainly  as  such  installations  become  successful,  the  replacement  of 
iron  by  copper  wires  is  certain  to  begin.  Iron  wires  for  telegraph  lines 
are  in  quite  general  use  on  branches,  but  the  principal  telegraphic  trunk 
lines  are  of  copper. 

Metallic  sodium  has  been  tested  for  overheard  transmission.  Owing 
to  the  great  affinity  of  sodium  for  oxygen,  it  is  necessary  that  it  be  pro- 
tected from  the  air  by  being  run  into  wrought  iron  pipes,  which  in  turn 
are  protected  by  weather-proof  paint.  It  is  claimed  that,  for  the  same  con- 
ductivity, the  cost  of  building  a  sodium  conductor  is  only  about  40  to  60 
per  cent,  that  of  a  copper  conductor,  but  these  figures  are  viewed  with 
suspicion,  and  while  sodium  may  become  a  serious  competitor  of  copper 
for  power  transmission,  in  time,  the  prospects  of  strong  competition  from 
this  source  do  not  seem  alarming. 

Copper  has  but  one  really  formidable  competitor,  this  being  alum- 
inum, and  in  view  of  the  very  considerable  substitution  of  aluminum  for 
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ropper,  in  rortain  Th'Ms,  mid  the  threat  (if  evon  more  fltrcmiotas  eompeti- 
tion,  sorioii.s  inquiry  into  the  Huhjcrt  soiMns  warranted  in  a  work  devoted 
to  coppor. 

Till*  oloctrical  eonduotivnty  of  ahunimim  is  03,  compared  with  101  to 
103  in  tlip  iM'st  grades  of  copper.  As  compared  with  copper,  aluminum 
has  fair  ph»etrieal  conductivity,  but  lacks  tensile  strength.  The  latter  de- 
fect, liowever,  is  overcome  to  a  large  extent  by  the  grater  lightness  of 
aluminum,  its  atomic  weiglit  being  27,  as  compared  with  63.2  for  cop- 
per. Aluminum  does  not  oxidize  readily  in  the  atmosphere,  but  when 
brought  into  contact  with  iron  an  electroytic  action  is  brought  about  that 
causes  rapid  deterioration.  The  use  of  aluminum  transmission  wirei, 
where  exposed  to  the  action  of  salt  water,  is  impracticable,  owing  to  rapid 
corrosion,  and  for  the  same  reason  this  metal  cannot  be  used  for  sheath- 
ing vc'^sels.  Ahiniinum  wires  are  claimed  to  be  superior  to  copper  for  damp 
places,  or  for  withstanding  acid  fumes  and  moisture  in  the  air  or  toil, 
these  having  hut  slight  elTert  on  aluminum. 

One  of  the  principal  defects  encountered  in  the  use  of  aluminum  for 
transmission  wires  is  found  in  the  great  difRculty  experienced  in  making 
gocMl  jf)ints,  although  it  has  been  stated,  repeatedly,  that  this  trouble  has 
l»e<«n  overcome.  Owing  to  the  difliculty  with  which  joints  are  soldered  or 
brazed,  the  connections  are  mainly  in  the  form  of  a  three-way  sleeve,  giv- 
ing a  straight  joint  ecjuivalent  to  a  straight  splice.  In  the  case  of  large 
wires,  dove-tailing  is  adopted,  and,  in  smaller  wires,  a  flattened  tube  is 
used  occasionally.  The  conductivity  of  aluminum  transmission  lines  ift 
impaired  somewhat  by  slight  oxidation  at  the  joints. 

Aluminum  being  much  lighter  than  coppt^r,  the  number  of  polea  re- 
quired f<»r  a  transmission  line  can  be  reduced,  but  owing  to  the  large  oo- 
ellicient  of  expansion,  aluminum  wires  sag  heavily  in  warm  weather. 

The  principal  electrical  use  of  aluminum  is  found  in  power  transmis- 
sion lines.  This  metal  having  lower  conductivity  and  considerably  less  ten- 
sile strength  than  copper,  its  use  necessitates  bars  or  wires  of  consid- 
(•rably  larger  .s«*ction,  which  disadvantage  is  balanced  by  the  much  lighter 
weighf,  but  wires  of  alunnnuni  are  much  more  apt  than  those  of  copper  to 
suffer  from  the  stresses  of  snow,  ice  and  wind,  because  of  lesser  tenaile 
strength.  Aluminum  cables  are  in  use  in  a  California  transmission  line 
that  carries  power  for  a  distance  of  154  miles,  to  San  Francisco.  The 
longest  transmission  line  is  from  Niagara  Falls  to  Syracuse,  a  distance  of 
162  miles.  This  latter  installation  includes  nine  aluminum  cables,  each 
containing  nineteen  wires,  giving  a  total  length  of  about  28,000  miles  of 
wire,  tiic  cables  carrying  a  voltage  of  00,000.  The  general  concensus  of 
opinitm  among  those  who  have  used  both  aluminum  and  copper  wires,  for 
power  transmission,  is  that  aluminum  is  materially  cheaper  in  first  oostt 
but  not  so  satisfactory  in  operation,  being  more  subject  to  addents,  and 
recpiiring  greater  outlay  for  upkeep. 

The  use  of  aluminum  in  electric  railway  systems  is  limited  practically 
to  high-tension  lines  for  feeder  cables,  as  it  cannot  Ihj  used  for  trolley  lines 
because  aluminum  will  not  solder  or  braze  satisfactorily,  and  trolley  wires 
recpiire  ea  re  fully  soldered  or  lirazed  joints  made  smooth.  If  a  satisfac- 
tory  nieth(»d  «)f  brazing  or  soldering  aluminum  can  be  invented,  and  this 
would  bccm  probable  to  come  in  time,  aluminum  will  become  a  competitor 
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of  copper  in  the  trolley  field,  on  practically  the  same  terms  as  the  metals 
now  compete  in  the  field  of  long  distance  power  transmission.  For  high- 
tension  feeder  wires  on  trolley  lines  aluminum  possesses  one  marked  ad- 
Tantage  over  copper,  in  that  it  does  not  melt  when  short-circuited,  as  cop- 
per does. 

Although  extensive  tests  have  been  made  with  aluminum  wires  for 
telegraph  an(f  telephone  lines,  these  have  not  proven  satisfactory,  and  the 
metal  is  but  slightly  used  for  these  purposes,  aluminum  wires  being  found 
lacking  in  tensile  strength.  The  telephone  and  telegraph  companies  pre- 
fer steel  wire  to  aluminum,  and  copper  wire  to  either. 

The  weight  of  aluminum  rolled  is  162  pounds  to  the  cubic  foot,  and  for 
copper,  555  pounds  per  cubic  foot.  In  electrical  capacity  for  power  trans- 
mission, one  pound  of  aluminum  is  nearly  but  not  quite  equivalent  to  two 
pounds  of  copper,  hence  in  figuring  a  parity  between  the  metals,  for  power 
transmision  purposes,  the  base  can  be  secured  by  doubling  the  market 
price  of  copper  and  comparing  same  with  the  market  price  for  alum- 
inum, but  for  the  purpose  of  final  comparison,  allowances  must  be  made 
for  the  cost  of  drawing  the  wires  and  further  allowance  made  for  the  added 
expense  and  difficulty  of  securing  satisfactory  joints  in  the  aluminum 
transmission  lines. 

Aluminum  was  given  an  excellent  opportunity  of  demonstrating  its 
capacity  to  replace  copper,  during  the  era  of  high  prices  of  the  latter 
metal  that  culminated  in  the  market  break  of  July,  1907,  but  it  cannot  be 
learned  that  there  was  any  very  general  substitution  of  aluminum  for 
copper,  on  account  of  the  high  price  of  the  later  metal,  although  advocates 
of  the  Substitution  of  aluminum  for  copper  claimed  that  with  copper  at 
26  cents  and  aluminum  at  39  cents  there  was  an  economy  of  50  per  cent. 
in  price,  and  of  55  per  cent,  in  weight,  in  favor  of  aluminum. 

Aluminum  is  becoming  a  serious  competitor  of  brass  in  the  manu- 
facture of  light  castings,  but  for  heavier  work  does  not  seem  to  have 
made  much  headway  as  yet.  The  aluminum  castings  have  superior  light- 
ness, but  lack  the  tensile  strength  of  brass.  The  principal  use  of  alum- 
inum castings  has  been  made  by  the  automobile  trade,  but  such  castings 
do  not  seem  to  have  been  entirely  satisfactory  to  some  manufacturers, 
although  well  liked  by  other  makers.  Aluminum  seems  to  be  a  very  sat- 
isfactory substitute  for  copper  and  brass  in  the  making  of  pans,  kettles 
and  boilers  for  various  industrial  uses,  such  as  sugar  manufacturing,  wax 
refining,  fruit  canning,  etc.,  and  for  kitchen  utensils  ia  much  preferable  to 
copper  or  brass.  For  certain  uses,  such  as  buckles,  buttons,  canteens,  cups 
and  other  equipments  for  troops,  the  extreme  lightness  of  aluminum  ren- 
ders it  preferable  to  brass  or  any  other  metal. 

For  some  uses  various  alloys  of  aluminum  possesses  considerable  ad- 
vantages over  the  pure  metal,  but  some  of  the  much-touted  alloys  of 
aluminum  have  given  results  falling  far  short  of  tlie  promises  made  for 
them.  There  are,  however,  several  aluminuin  alloys  of  marked  value^ 
Alloyed  with  about  1.5  per  cent,  copper,  aluminum  wire  gains  materially 
in  tensile  strength  and  loses  nothing  in  ductility,  wire  so  alloyed  permit- 
ting spans  of  150  feet  in  length,  for  long  distance  transmission  lines  carry- 
ing high -voltage  currents. 

ITie  present  production  of  aluminum  is  only  a  trifle  more  than  one 
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per  cent,  that  of  copper,  and  is  about  the  ^amo  in  tonnage  as  the  copper 
production  of  a  century  ago.  It  is  probable,  however,  that  the  production 
of  aluminum  will  show  a  larger  proportionate  increase  than  that  of  copper, 
for  the  next  decade. 

As  matters  now  stand,  with  aluminum  around  its  present  range  of 
prices  and  production,  it  scarcely  can  be  considered  a  serious  competitor 
of  copper  in  any  single  field,  with  the  exception  of  long-distance  power  in- 
stallations, but  given  a  material  decrelise  in  the  cost  of  production  of 
aluminum,  through  improved  processes  which  are  possible,  though  not  yet 
in  sight,  a  largely  increased  production  would  be  assured,  as  the  supply 
of  raw^  material  is  absolutely  inexhaustible,  and  were  the  metal  to  be  soTd 
at  a  price  corresponding,  to  a  considerably  reduced  cost  of  production, 
which  might  not  be  the  case  immediately,  if  the  new  processes  were  con- 
trolled by  a  monopoly,  but  would  be  certain  to  come  in  time,  aluminum 
would  become  a  competitor  to  l)e  reckoned  with  seriously  by  all  the  other 
commercial  metals,  but  the  brunt  of  the  fight  would  be  borne  by  tin  and 
copper,  and  probably  tin  would  be  the  greater  sufferer  of  the  two,  in  the 
long  nm.  Apparently  the  supromacy  of  copper  in  its  leading  fields  is  not 
severely  threatened  by  aluminum,  which  metal  will  make  a  place  for  itself 
in  the  industrial  world,  having  certain  advantages  that  must  greatly  ex- 
tend its  present  use,  and  eertain  limitations  as  well,  which,  in  all  proba- 
bility, will  operate  to  prevent  its  becoming  a  dangerous  competitor  of  cop- 
per. 
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CHAPTER    XIIi: 

Glossary  of  Mining  Terms. 

The  following  glossary  of  mining,  milling  and  trade  terms  first  ap- 
peared in  Vol.  II  of  the  Copper  Handbook,  and  has  been  amplified  in  1903 
and  1907.    It  will  be  found  fairly  complete. 

ACICULAR.    Needle-shaped. 

ACID.  An  acid  rock  is  one  in  which  bases  are  combined  with  acids, 
forming  salts.    The  antithesis  of  basic. 

ADIT.  A  mine  opening,  driven  from  the  surface  into  a  hill  or  moun- 
tain, on  practically  a  horizontal  plane,  only  enough  rise  being  allowed  to 
provide  for  natural  drainage  and  to  allow  the  easy  removal  of  cars  bring- 
ing rock  from  the  breast  of  the  working.  An  adit  can  be  driven  onlj 
where  the  surface  is  mountainous  or  quite  hilly. 

ADOBE.    Sun-dried  brick. 

AIR-BLAST.  A  violent  explosion,  caused  by  the  escape  of  tir -com- 
pressed by  the  settling  of  the  upper  workings  of  a  deep  mine. 

AIR-COMPRESSOR.  A  machine  for  condensing  air  to  a  pressure  suffi- 
cient to  actuate  machinery,  when  delivered  underground,  or  elsewhere,  at 
a  considerable  distance* 

AIR-DOORS.  Owing  to  strong  currents  of  air  frequently  found  in  the 
depths  of  mines,  it  is  sometimes  necessary  to  build  a  little  chamber  in  a 
drift  connecting  two  shafts,  with  a  door  at  either  end,  to  prevent  extin- 
gwshment  of  the  lamps  and  candles  of  the  miners  by  strong  air  currents. 

AIR-DRILL.    A  power  drill  operated  by  compressed  air. 

AIR-SHAFT.  A  shaft  sunk  solely  to  provide  ventilation  for  deep  work- 
ings, or  an  old  shaft  kept  open  solely  to  furnish  air  to  the  mine.  Nature 
provides  a  means  of  ventilating  even  very  deep  mines.  Two  shafts,  one  of 
which  is  sunk  on  slightly  higher  ground  than  the  other,  will  provide  natural 
ventilation  underground,  when  connected  by  a  drift,  the  longer  shaft  be- 
coming a  chimney,  and  the  shorter  an  inverted  syphon,  down  which  the  air 
ia  tucked  with  great  force. 

ALKALI.    An  alkali  is  a  lye — the  opposite  of  an  acid. 

ALLOY.  Two  or  more  metals  united  mechanically,  but  not  chemically, 
by  fusion. 

ALLUVIUM.    Soil  or  broken  rock  deposited  by  the  action  of  water. 

ALTERED.  An  altered  rock  is  one  that  has  undergone  changes  in  its 
chemical  and  mineralogical  structure  since  its  original  deposition. 

ALUMINOUS.  A  rock  having  aluminum  as  a  base  or  prominent  con- 
stituent element. 

AMALGAM.  A  union  of  mercury  with  other  metals,  such  as  gold,  sil- 
ver or  copper.     Mercury  will  not  amalgamate  with  iron. 
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AMALGAMATION.  The  process  of  uniting  gold,  siWer  or  oopper  wiU 
mercury.  The  quicksilver^  is  expelled  later,  by  heat»  and  reeoVmd  for 
further  use. 

AMORPHOUS.    Without  structural  form. 

AMYGDALOID.  A  trap  rock,  of  igneous  origin  and  frequently  of  hif^ 
complex  structure,  the  name  coming  from  the  little  pits  or  amygdulee  of 
softer  rock -material  found  therein.  In  the  Lake  Superior  copper  diatriei 
the  copper-bearing  amygdaloids  frequently  show  the  natiTe  oopper  in  the 
amygdules  left  by  the  leaching  out  of  the  softer  rock  originaUy  eontaia^ 
therein. 

AMYGDALOIDAL.    Of  the  nature  of  or^akin  to  amygdaloid. 

ANALYSIS.    A  complete  chemical  test  of  any  giren  aabataaee. 

ANHYDROUS.    Devoid  of  water. 

ANTICLINE.  A  fold  of  rock  strata  bulging  upwards,  in  saddle-shapa 
The  reverse  geologically  of  syncline. 

ANTICLINAL.    An  anticline.    Of  the  nature  of  an  antieHne. 

ANTIGUA.  In  Mexico,  is  a  mine  worked  by  Spaniards  or  Mezieaas  al 
a  time  so  remote— from  50  to  300  years — that  particulars  have  been  lor^ 
gotten.    Sometimes  valuable. 

APARTADO.  Apartado  de  correos  is  Spanish  for  postoifioe  booL 
Usually  written  apartado  only  or  abbreviated  to  Ap. 

ANTIMONIDE.    An  ore  of  any  metal  chemically  united  with  antimony. 

APEX.  That  part  of  an  ore  vein  at  or  nearest  surface.  In  the  United 
States  usually  requires  ^opposing  experts  and  several  lawsuits  to  determine. 
In  case  of  litigation,  rightful  title  to  the  apex  usually  rests  in  the  liUganl 
having  the  most  money. 

APICE.    Apex. 

ARENACEOUS.    Of  a  sandy  nature. 

ARGENTIFEROUS.    Silver-bearing. 

ARGILLACEOUS.    Of  a  clayey  nature. 

ARASTRA.  A  Chilean  mill.  A  circular  trough,  in  which  brolun  oie 
is  pulverized  by  a  revolving  wheel  or  mill  stone 

ARROYA.    A  gulch. 

ARROBA.    A  weight  of  varying  heft.    Spanish,  25.36  pounds  a^otidn- 

pois;  Portuguese,  32.38  pounds. 

ARSENIDE.  An  ore  of  any  metal,  of  which  arsenic  is  the  other  ocm- 
stituent. 

ARSENOPYRITE.  An  ore  of  any  metal  with  which  arsenic  and  sul- 
phur are  chemically  united. 

ASSAY.  A  chemical  test  of  ore  or  metal  to  determine  its  ezaet  eoa* 
tent  and  value  in  any  given  metal  or  metals. 

ASSESSMENT  WORK.    The  amount  of  work  required  anAoally  bj 
the  United  States  government,  from  the  holders  of  an  unpatented 
claim. 

ATTLE.    Cornish  term  for  waste  rock. 
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AUSIFBSOIJS.    Gold-bMuring. 

AUXILIAST.  An  auxilimry  engine  or  machine  is  one  kept  in  reeerre 
for  lue  when  the  principal  machine  ia  out  of  commission. 

AVSSA6S  PRODUCS.    Gomish  term  for  percentage  of  copper  in  ore. 

BACK.  Hie  roof  of  rock  above  any  mine  opening  driven  on  a  hori- 
Mmtal  plane. 

BAD  AIK.  Air  in  whidi  miners  cannot  w<»rk,  owing  to  powder  fumes, 
noxious  gases  or  insufficient  Tentilation. 

BAL.    Cornish  for  mine. 

BALANCE  B0&    A  counterweight  for  pump  rods. 

BALL  HSAD.    A  steam  stamp,  named  after  its  inyentor. 

BALL  STAMP.    A  Ball  head. 

BARRANCA.    A  deep  gulch  or  cafion,  with  precipitous  sides. 

BARILLA  DE  COBRE.  Spanish  term  for  native  copper,  dressed  but 
unsmeltcd.  Equivalent  to  the  "minerar  of  Lake  Superior  mines.  Used 
mainly  in  Bolivia. 

BARREL  WORK.  Copper  in  small  masses,  detached  from  its  roek- 
matrices  at  the  rock-house,  and  shipped  in  barrels  direct  to  the  smelter. 

BARROW.    A  wheelbarrow;  also  same  as  burrow. 

BARTLETT.    A  Bartlett  concentrating  table. 

BASALT.    A  trappean  n>ck. 

BASE.    An  alkaline  element. 

BASE  BULLION.    Copper  or  lead  carrying  much  gold  or  silver. 

BASE  METAL.  Any  of  the  more  common  metals  except  gold,  silver 
and  platinum. 

BASIC.    Of  an  alkaline  nature. 

BASIN.    A  syncline;  a  trough  in  the  earth's  surface. 

BATTERY.    A  set  of  gravity  stamps,  usually  five  in  number. 

BEARING.    The  bearing  of  a  mineral  outcrop  is  its  strike. 

BEATING  AWAY.    To  cut  down  or  slope  a  mineral  body. 

BED.  A  stratified  rock  formation.  Used  in  some  mineral  districts 
for  veins  or  lodes  lying  horizontally,  or  approximately  so. 

BEDDED  VEIN.  A  vein  parallel  with  the  stratification  of  country 
rock. 

BED  ROCK.  The  solid  rock,  as  differentiated  from  loose  or  surface 
rock.    The  ledge.  ^  ' 

BELLS.  Signals  for  lowering  and  hoisting  the  bncket,  skip  or  cage 
in  a  shaft  usually  are  given  by  bells,  the  number  of  strokes  indicating 
the  nature  of  the  load,  the  place  for  stopping,  etc. 

BIT.  A  steel  drill;  a  short  hollow  cylinder  of  soft  steel,  uned  in  dia- 
mond drilling.  The  diamonds  are  set  around  the  inner  and  outer  edges  of 
the  bottom  of  the  bit,  boring  the  most  refractory  rocks  when  the  bit  is 
rotated. 
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BLACK  COPPER.    Copper  partly  smelted,  but  oontaSning  impuritki 
requiring  refining. 

BLACK  JACK.    Sphalerite,  zinc  blende  of  dark  color. 

BLANCHED  COPPER.    Copper  containing  a  large  amount  of  arsenic, 
practically  forming  an  alloy. 

BLAST.     (N.)     Air  forced  through  tuyeres  into  a  blast  furnace  or 
bessemer  converter.  (V.)  To  explode  gunpowder  or  dynamite. 

BLASTED.  A  blasted  miner  is  one  who  has  been  injured  by  the 
exj>losion  of  a  charge  of  dynamite  or  gunpowder. 

BLAST  FURNACE.  An  oven  in  which  ore  b  smelted,  with  the  aid  of 
air  pumped  in  under  pressure. 

BLASTING.  The  breaking  of  rock  by  means  of  high  explosives,  in- 
serted in  holes  bored  in  the  rock  for  the  purpose. 

BLENDE.    Zinc  blende;  sphalerite. 

BLIND  DRIFT.  A  drift  connected  with  other  workings  of  the  mine 
at  one  end  only.    A  cul  de  sac. 

BLIND  LODE.    A  lode  not  outcropping  at  surface. 

BLISTER  COPPER.    Copper  of  96  to  99  per  cent,  tenor. 

BLOCKING  OUT.  Opening  the  ore  in  a  mine  so  that  it  can  be  won 
merely  by  sloping.  Properly  speaking,  ore  is  not  blocked  out  for  atoping 
until  opened  on  three  sides. 

BLOSSOM.    The  outcrop  of  an  ore  body  altered  by  weathering. 

BLOW.    A  blossom. 

BLOWER.    A  fan  used  to  force  air  into  a  mine;  a  blowing  engine. 

BLOWING  ENGINE.  A  rotary  engine  for  forcing  air  into  blast  fur- 
naces under  an  average  pressure  of  about  one  pound  avoirdupois  per  square 
inch. 

BLOWING  IN.  A  smelting  furnace  is  blown  in  when  charged  and  the 
process  of  reduction  by  fire  is  begun. 

BLOWING  OUT.  A  smelting  furnace  is  blown  out  when  the  metal 
and  slag  are  tapped  out,  and  the  lires  are  allowed  to  die  out. 

BLOWOUT.    An  outcrop  larger  than  the  ore-body  beneath. 

BLUESTONE.    Copper  sulphate. 

BOILING  SHAFT.    A  sand-shaft  in  which  quicksand  and  water  boil 

up  from  the  bottom. 

BONANZA.  A  body  of  exceptionally  rich  ore.  Commonly  applied  to 
silver  mines. 

BONNET.    The  cover  or  roof  of  a  C8%e;  also  a  steel  casting  connecting 

the  piston -rod  with  the  upper  end  of  a  stamp-shaft. 

BORE  HOLE.    A  drill  hole  bored  for  test  purposes. 

BORT.  A  form  of  crystallized  carbon  between  the  diamond  and  the 
black  diamond. 

BORTZ.    Bort. 

BOTRYOIDAL.    Shaped  like  a  bunch  of  grapes. 
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BOTTOM.  A  mass  of  impure  copper  forminl  bolow  the  matte,  in  mat- 
ting  copper  ores. 

BOULDERS.  Detached  masses  of  rock,  rounded  by  attrition,  usually 
found  at  or  near  surface,  in  alluvial  deposits  lying  above  rocks  in  plact. 

BOX  CANON.    A  caflon  closed  at  one  end. 

BRANCH.    A  vein  branching  off  from  the  main  ore  body. 

BRATTICE.    A  screen  for  the  regulation  of  air  currents  in  a  mine. 

BREAST.    The  face  or  working  end  of  a  drift,  stope  or  adit. 

BRECCIA.  A  conglomerate  rock,  in  which  angular  fragments  of  rook 
are  cemented  together. 

BRECCIATED.  A  rock  stratum  made  up  of  sharply  broken  fragments, 
partially  or  wholly  cemented  together. 

BROKEN.  A  vein  is  broken  when  lacking  clearly  defined  walls  or 
characteristics  of  regularity. 

BROKEN  GROUND.  Rock  strata  where  the  walls  are  poorly  defined 
and  the  general  formation  unsettled. 

BROOD.  Cornish  for  waste  ore,  such  as  raundic  or  zinc  blende,  when 
found  in  connection  with  copper  ores. 

BUCKET.  A  kibble.  An  iron  or  steel  bucket  used  for  hoisting  in  a 
mine.  In  a  vertical  shaft  a  bucket  swings  free  in  ascending  and  descending, 
but  in  an  incline  shaft  the  bucket  runs  on  a  skidway  of  plank  timbers,  or 
ride  a  trolley  cable. 

BUDDLE.  A  conical  table  on  which  ore  is  dressed.  Machine  and 
name  both  growing  obsolete. 

BULKHEAD.  A  wooden  or  masonry  partition  walling  off  a  mine 
opening,  or  protecting  mine  sets  against  soft  or  creeping  ground. 

BULLION.  Refined  gold  or  silver.  Sometimes  erroneously  applied  to 
copper. 

BULLION  BARS.  Unrefined  gold  and  silver  secured  by  melting  the 
j)reciou8  metals  precipitated  to  the  bottom  of  the  tank  in  the  electrolytic 
refining  of  argentiferous  and  auriferous  copper  anodes. 

BUNCH.    A  pocket  of  exceptionally  rich  ore. 

BUNCHY.  An  ore  body  given  to  considerable  variations  !n  width  or 
values,  or  both. 

BURDEN.     Overburden. 

BURROW.    A  rock  burrow. 

CABLE.  The  steel  wire  rope  used  in  shafts  for  hoisting  buckets, 
•kips  or  cages. 

CAGE.  The  elevator  used  in  vertical  shafts  for  hoisting  mineral  and 
for  lowering  men,  timber,  etc. 

CAKES.     Copper  cast  in  the  form  of  cakes. 

CALCAREOUS.    Of  a  limey  nature. 

CALCINE.  To  drive  off  sulphur  or  other  volatile  constituents  of  an 
ore  by  heating. 

CALCINKR.    A  calcining  furnace. 
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CALCINING  FURNACE.    A  furnace  for  roasting  ore  .to  driTe  off  sul 
phur,  previous  to  smelting. 

CALCITE.    Crystals  of  calcium  carbonate. 

CAM.    A  curved  tooth,  fixed  on  a  shaft,  for  lifting  the  pistons  of  grav- 
ity stamps. 

CAMP.    A  mining  town. 

CANON,    (pronounced  canyon).    A  deep  gorge  with  precipitous  walls, 

CANYON.    A  cafion. 

CAP.  The  top  piece  of  a  framed  set  of  mine  timbers ;  copper  caps  con- 
taining fulminate  of  mercury,  used  to  explode  dynamite  in  blasting  rock. 

CAPPING.  The  rock  or  other  ground  overlying  the  mineral  body  of  a 
mine. 

CAP-ROCK.    Capping. 

CAPTAIN.  In  most  mining  fields  where  Comishmen  are  found,  the 
man  in  charge  of  mining  work  is  termed  a  captain.  The  mining  captain  is 
the  executive  ollicor  underground. 

CARBONACEOUS.    Of  the  nature  of  coal;  containing  carbon. 

CARBONATE.  An  ore  of  any  metal  or  metals  with  which  carbon  and 
oxygen  are  chemically  united. 

CARBONATES.  A  term  commonly  applied,  in  the  western  part  of  the 
United  States,  to  ores  containing  a  considerable  proportion  of  lead  car- 
bonates, usually  argentiferous. 

CARBONIFEROUS.  Rocks  of  the  geological  ages  usually  associated 
with  coal  measures. 

CARGA.    A  Mexican  weight  equalling  300  pounds  avoirdupois. 

CARTRIDGE.  Dynamite  put  uj)  in  cylindrical  cases  of  oiled  paper  to  fit 
the  holes  bored  by  drills. 

CASING.  The  wooden  lining  of  a  shaft;  an  iron  pipe  put  down  out- 
side of  a  diamond  drill  hole  when  passing  through  soft  or  broken  ground, 
to  prevent  the  hole  becoming  clogged  by  matter  intruding  from  outside. 

CASTING  COPPER.  Impure  copper  better  suited  for  casting  into 
various  forms  than  for  drawing  into  wires  or  rolling  into  sheets. 

CAVE.  A  natural  opening  or  "vug"  in  a  rock  formation;  the  partial 
OT  complete  falling  in  of  a  mine. 

CAVING  SYSTEM.  A  plan  of  mining,  by  which  the  worked  out  upper 
levels  and  surface  are  allowed  to  subside  gradually,  as  the  mine  worldngs 
are  deepened. 

CEMENT  COPPER.  Regulus.  The  impure  metal  obtained  from  ores 
by  leaching  processes. 

CERRO.    Spanish  for  a  hill  showing  rock  outcrops. 

CHAMBER.     A  large  slope. 

CHAPEAU  DE  FER.    French  for  gossan  or  iron  hat. 

CHARGE.  The  amount  of  ore,  flux  and  fuel  required  for  one  filling  of 
a  furnace. 
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CHIMMET.  An  ore  body  of  pipe  shape  in  an  approximately  vertical 
position. 

CHERT.    A  coarse  flint  containing  caldam. 

CHILEAN  MILL.    An  araatra. 

CHILE  BARS.  Bars  of  Chilean  blister  copper,  weighing  about  200 
pounds  each. 

CHLORIDE.    The  ore  of  any  metal  united  chemically  with  chlorine. 

CHLORIDES.  Commonly  applied,  in  the  western  part  of  the  United 
States,  to  chloride  ores  of  silver. 

CHURN  DRILL.  A  drill  having  a  churning  motion,  used  for  boring 
test-holes,  or  wells. 

CHUTE.  A  section  of  a  lode  or  vein  differing  by  being  much  richer  or 
leaner  than  the  average;  also  a  trough  for  dropping  ore  or  waste  to  lower 
openings  in  a  mine. 

CIRCA.    Approximately. 

CLACEL    A  pump  valve. 

CLAIM.  Public  land  staked  off  and  claimed  by  a  prospector  or  miner. 
Sise  of  claims  varies  in  different  countries. 

CLAT  COURSE.    A  seam  of  clay  between  vein  and  wall. 

CLAY  PARTING.    A  clay  course. 

CLAY  SLATE.    An  argillaceous  slate. 

CLEAN-UP.  The  cleaning  up  of  accumulated  ore  or  metal  in  a  mill 
or  smelter. 

CLEAVAGE.  The  parting  of  rock  along  more  or  less  regular  lines  of 
least  resistance. 

CLEAVAGE  PLANES.    The  lines  along  which  rock  cleavage  occurs. 

COARSE  JIGS.  The  jigs  used  to  handle  the  heavier  grades  of  ore  or 
metal. 

COARSE  METAL.    Matte  resulting  from  the  first  smelting. 

COBBING.    Breaking  masses  of  ore  into  lumps  by  hand  hammers. 

COLLAR.    The  top  of  a  shaft;  the  surface  timbering  of  a  shaft. 

COMPANY  ACCOUNT.  Miners  and  other  underground  employes 
working  on  fixed  wages  per  shift  or  month  usually  are  called  "company 
'oount  men"  to  distinguish  them  from  miners  working  on  contract. 

COMPARTMENT.  Mining  shafts  usually  are  divided  into  two  or  more 
compartments,  separated  by  framed  timbers  and  planking. 

CONCENTRATES.  The  concentrated  ore  or  metal,  after  partial  or 
complete  elimination  of  gangue  rock. 

CONCENTRATION.  The  process  of  separating  native  metal  or  ore 
from  its  gangue  of  worthless  rock. 

CONCENTRATING  TABLE.    A  concentrator. 

CONCENTRATOR.  A  plant  where  ores  are  concentrated;  a  jig,  or  ma- 
chine for  separating  ore  or  metal  from  gangiie-rock,  the  process  usually 
employing  a  rocking  or  oscillating  motion,  aided  by  jets  of  water,  whereby 
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the  worthless  gangue  is  driven  off  and  the  heavier  mineral  retained  bj 
specific  gravity. 

CONCHOIDAL.  A  fracture  resembling  in  form  the  shell  of  a  blTalve 
moUusk. 

CONCRETIONS.    Nodules  formed  by  aggregation  of  mineral  matter. 

CONDUCTIVITY.  Electrical  conductivity  is  measured  by  the  resist- 
ance offered  to  the  passage  of  an  electrical  current. 

CONGLOMERATE.  A  rock  stratum  formed  of  pebbles  and  rounded 
boulders  cemented  together.  Sedimentary  conglomerates  are  ancient  sea- 
beds;  volcanic  conglomerates  are  called  tuffs,  and  consist  of  scoriaceous 
matter  ejected  from  volcanic  vents  and  cemented  to  rock,  under  pressure. 

CONSTRUCTION  ACCOUNT.  Many  of  the  Lake  Superior  copper 
mines  summarize  their  finances  so  that  the  cost  of  operation  is  divided 
into  two  classes,  one  being  for  general  working  expenses  and  the  other  for 
construction  account.  The  latter  includes  new  buildings  and  machinery 
on  surface,  and  frequently  new  mine  openings.  In  effect  the  construction 
account  of  a  mine  is  like  the  stock  account  of  a  merchandise  firm,  and  some- 
times, like  charity,  "covers  a  multitude  of  sins." 

CONTACT.    The  junction  of  two  dissimilar  bodies  of  rock. 

CONTACT  VEIN.  A  mineral  body  found  between  two  unlike  rock 
strata. 

CONTORTION.    The  distortion  of  a  rock  body. 

CONTOUR.    The  outline  or  configuration  of  any  given  tract. 

CONTRACT.  Many  miners  work  on  contract,  agreeing  to  sink,  drift 
or  stope  at  a  fixed  price  per  running  foot,  or  per  fathom.  These  are 
known  as  contract  miners,  and  are  usually  the  more  skilled  workmen. 

COPPER  ORE.  See  detailed  descriptions  of  copper  ores  and  eopper- 
bearing  minerals  in  chapter  on  chemistry  and  mineralogy. 

CORE.    A  drill  core. 

CORNISb  PUMP.  A  form*>f  mine  pump  actuated  by  long  rods  reach- 
ing from  surface  down  the  shafts. 

CORNISH  STAMP.  A  gravity  stamp,  in  which  the  heads  are  raised 
by  cams  and  dropped  by  gravity. 

COST-BOOK  SYSTEM.  A  plan  of  mine  operation,  used  in  Cornwall 
only,  by  which  shares  are  subject  to  unlimited  assessment.  A  sort  of  un- 
limited partnership. 

COSTEANING.  Proving  an  ore  body  by  trenching  across  its  outerop 
at  approximately  right  angles. 

COUNTERBALANCE.  Hoisting  plants  usually  are  worked  in  counter- 
balance for  deep  shafts.  The  weight  of  the  descending  cage  or  skip  is  used 
to  partially  offset  the  weight  of  the  ascending  cage  or  skip. 

COUNTER  VEIN.  A  cross  vein,  running  at  approximately  right  angles 
to  the  main  ore  body. 

COUNTRY  ROCK.    The  predominant  rock  form  of  a  given  district. 

COURSE.  The  direction  or  strike  of  a  mineral  body;  a  stretch  of  min- 
cralizj-d  matter  in  an  ore  vein. 
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CRAB.    A  hand  winch. 

CREEPIIIG.  The  movement  caused  in  mines  by  the  pressure  of  super- 
incumbent and  adjacent  rock  masses. 

CRETACEOUS.  Of  a  chalky  nature;  limestone  of  a  certain  geograph- 
ical horizon. 

CRIBBIIIG.  The  lining  of  a  shaft;  frameworks  of  timber  to  support 
an   underground  roof. 

CROPPINGS.     Outcrops. 

CROSS  COURSE.    An  intersecting  vein. 

CROSSCUT.  An  opening  similar  to  a  drift,  except  that  the  crosscut  in 
sent  at  approximately  right  angles  to  the  formation,  while  a  drift  follows 
the  trend  of  the  lode  or  vein. 

CROSSCUT  TUNNEL.  A  tunnel  driven  at  approximately  right  angles 
to  the  ore  body. 

CROSS  VEIN.    An  intersecting  vein. 

CRUCIBLE.  A  vessel  of  refractory  material,  used  to  contain  ores  and 
metals  for  assaying  or  smelting. 

CRUSHER.    A  rock  crusher. 

CRYSTALLINE.    Showing  crystals. 

CRYSTALLIZED.    Having  plainly  defined  crystals. 

CRYSTALS.  Geometrical  forms,  with  plane  faces,  of  infinite  variety, 
assumed  by  the  majority  of  minerals. 

CUPOLA.    A  furnace  in  a  smelter. 

CUPRIFEROUS.    Copper-bearing. 

CUT.  To  intersect  an  ore  body;  the  portion  of  a  working  feL(^  of  min- 
eral removed  at  one  operation. 

CUTTING  DOWN.    To  enlarge  a  shaft. 

CWT.    A  hundredweight,  or  112  pounds  avoirdupois. 

DAM.    A  masonry  barrier,  built  underground,  to  hold  back  water. 

DATUM  LEVEL.  The  level  (usually  sea-level  or  mean  level  of  nearcHt 
considerable  body  of  water)  from  which  altitudes  are  measured  in  survey h. 

DEAD  ROASTING.  Sulphide  ores  are  dead  roasted  when  all  the  sul- 
phur possible  to  drive  off  by  roasting  has  been  eliminated. 

DEAD  WORK.  The  opening  of  new  shafts,  drifts  and  winzes,  prelimi- 
nary to  the  stoping  of  -the  mineral  bodies. 

DEBRIS.     Broken  down  rock  material. 

DECOMPOSED.    Rock  or  ore  broken  down  by  elemental  action. 

DECREPITATE.  To  break  into  fragments  with  violence,  under  the 
blowpipe  or  great  heat. 

DENDRITE.  A  mineral  crystallized  in  form  similar  to  the  branch  of 
a  tree. 

DENOUNCEMENT.  In  Mexico,  the  formal  filing  of  a  claim  to  mineral 
land. 
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DENUDATION.  The  uncovering  of  rock  strata  by  the  weathering  of 
wind  or  water,  or  both. 

DEPOSIT.     A  term,  loosely  used,  meaning  a  mineral  body. 

DERRICK.  A  mast,  freely  rotatable,  carrying  a  boom  or  yard-arm,  at 
the  end  of  which  is  a  sheave-wheel.  In  mining  is  used  mainly  for  open  i»t 
work. 

DESSICATION.    The  drying  out  of  water  from  any  given  substance. 

DETRITUS.    Debris.    Broken  down  rock. 

DEVELOPMENT  WORK.    Dead  work. 

DIAMOND  DRILL.  A  machine  for  boring  holes  in  rocks,  taking  itd 
name  from  the  black  diamonds  or  bort  used  to  form  cutting  surfaces  on 
the  inner  and  outer  edges  of  the  hollow  cylindrical  bit. 

DIK  The  iron  block  in  the  mortar,  onto  which  the  ore  is  fed  for 
crushing  under  the  stamp. 

DIORITE.    Greenstone;  a  crystalline  spathic  hornblende. 

DIP.  The  angle  at  which  a  lode  or  vein  descends  from  the  earth*s 
surface. 

DIP  COMPASS.  A  compass  having  the  needle  fixed  to  swing  in  a  ver- 
tical plane. 

DIRT.    Fre(iuontly  used  to  designate  ore  broken  underground. 

DISINTEGRATION.  The  breaking  down  of  rock  forms,  usually 
through  weathering. 

DISSEMINATED  ORE.  Ore  found  scattered  through  a  gangue  of 
valueless  nx?k. 

DISTURBED.  An  ore  body  is  disturbed  when  lacking  defined  walls 
and  settled  character. 

DOLLY.    A  crude  prospecting  stamp  set  on  a  spring  pole. 

DOLOMITE.  Magnesian  limestone;  carbonate  of  caldom  and  mag- 
nesium. 

DONKEY  HOIST.  A  small  auxiliary  hoisting  engine,  usually  operated 
underground  and  actuated  by  compressed  air,  or  used  for  preliminary 
work  at  new  shafts  or  exploring  pits. 

DOWNCAST.    A  shaft  ha\ing  a  downward  air  current. 

DRAFTAGE.  An  arbitrary  allowance  claimed  by  some  British  smel- 
ters, to  cover  loss  of  weight  in  transport. 

DRESS.    To  separate  ore  from  gangue  rock  by  hand  or  machinery. 

DRESSING  FLOOR.  A  floor  or  dirt  surface  where  ore  is  dressed  by 
cobbing  and  other  hand- work. 

DRIFT.  A  horizontal  opi>ning  in  a  mine,  following  the  direction  of  the 
lode  or  vein;  hmno  alluvial  inattiT,  such  as  sand,  pebbles  and  boulders. 

DRIFT  COPPER.  Nafivo  eoppor  found  in  alluvium,  far  from  its  origi- 
nal rock  niatricr,  wliciici*  carriiMi  by  glaciers. 

DRIFTING.    Opening  drifts.    Driving. 
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DRILL.  A  steel  l>ar  for  boring  in  rock,  having  a  single  sharp  cutting 
face,  or  two  cutting  faces  crossed  at  right  angles. 

DRILL-CORE.  Solid,  cylindrical  cores  of  rock,  are  cut  by  the  operation 
of  the  diamond  drill.  These  are  raised  to  surface  and  form  a  valuable  per- 
manent record  of  the  strata  through  which  the  drill  has  passed. 

DRILL  HOLE.    A  hole  bored  by  a  drilL 

DRIVE.    Adrift. 

DRIVING.    Drifting. 

DROP  SHAFT.  A  shaft,  usually  of  heavy  framing  sunk  by  weight, 
through  sand  or  similar  material. 

DRUM.  The  cylinder  of  a  hoisting  engine,  around  which  the  cable 
winds. 

DRUSE.    A  vug. 

DRY  ORE.  Argentiferous  lead  ores  containing  insufficient  lead  for 
fluxing  in  a  smelter. 

DUCTILE.  That  which  is  capable  of  being  extended  in  length  by 
tension. 

DUCTILITY.  The  capacity  of  a  metal  to  elongate,  when  under  pull 
from  the  ends,  without  cracking  or  breaking. 

DUMP.  A  place  for  depositing  rock  taken  from  a  mine.  An  ore-dump 
contains  good  mineral,  and  a  waste-dump  the  worthless  rOck  hoisted  from 
underground. 

DYKE.  A  fissure  in  the  rock  formation,  usually  transverse,  fille<l  with 
ign(H)us  matter.    WTiein  mineralized,  dykes  are  called  cross  or  counter  veins. 

DYNAMITE.  Nitro-glycerine  absorbed  by  wood  pulp,  infusorial  earth, 
or  some  similar  article,  to  render  it  safer  in  use.  Power  varies  greatly  ac- 
cording to  percentage  of  nitro-glycerine  contained. 

EISENER  HUT.    German  for  iron  hat,  or  gossan. 

EECTRIC  DRILL.    A  power  drill  operated  by  an  electric  current. 

ELECTROLYTE.  The  solution  in  which  electrolytic  separation  of 
metals  is  carried  on. 

ELECTROLYSIS.  The  separation  and  redeposition  of  metals  by  elec- 
trolytic action. 

ELECTROLYTIC.  Term  applied  to  copper  means  copper  gained  from 
impure  metal  by  electrical  decomposition  and  redeposition,  whereby  the 
copper  is  taken  from  an  impure  bar  and  redeposited  in  a  pure  form  at  the 
opposite  pole  of  the  battery,  while  other  metals  are  precipitated  to  the  bot- 
tom of  the  solution  in  the  tank  in  which  the  work  is  done. 

EL  VAN.  Cornish  name  for  the  dyke  rocks  of  Cornwall,  usually  green- 
stone or  porphyrite. 

EROSION.  The  wearing  away  of  surface  masses  of  rock  and  soil  by 
the  elements,  or  by  glacial  action. 

ERUPTIVE.    Rock  matter  deposited  in  molten  form  by  volcanic  action. 

ESCARPMENT.    A  rock  wall,  nearly  or  quite  vertical. 

EXFOLIATION.  The  separation  of  thin  leaf-like  layers  from  the 
main  body. 
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EXPLODERS.    Fulminating  caps,  for  setting  off  high  explosiTes. 

EXPLOITATION.    Development  work  and  production. 

EXPLORATION.    Prosp<»cting  work. 

FACE.    The  breast  of  a  drift.    A  face  of  ore  is  the  ore  shown  «l  the 
working  end  of  a  drift  or  stope. 

FAHLBAND.    A  banded  crystalline  rock,  carrying  finely  disseminated 
ores. 

FALL  OF  GROUND.    Rock  falling  from  the    roof  into  a  mine  opening. 

FALSE  SET.    A  temporary  set  of  timber. 

FAN.    A  machine  for  forcing  air  into  a  mine. 

FATHOM.    Six  feet.    In  stoping,  a  fathom  is  a  cube  of  six  feet. 

FAULT.    Dislocation  of  a  rock  stratum  by  which  continuity  ia  lost 

FEE.     The  ownership  of  land  in  fee-simple. 

FEE-OWNER.    The  owner  of  land  in  fee-simple. 

FEEDER.    A  branch  ore  vein. 

FERRUGINOUS.    Carrying  iron. 

FILLING.  Occupying  old  stopes  or  chambers  with  waste  rock;  allow- 
ing a  mine  to  till  with  water. 

FINES.    The  finer  ore  or  metals  saved  in  concentrating  processes. 

FINISHER  JIGS.  The  jigs  used  to  save  the  fine  ores  or  metals  in  a 
concentrator  or  stampmill. 

FIRE.  The  miner's  warning  cry  when  a  blast  is  to  be  set  off,  is 
•Tire." 

FISSLE.    That  which  easily  may  be  split. 

FISSURE.  Rock  matter  deposited  at  a  later  period,  in  a  crack  in  the 
original  rock. 

FISSURE  VEIN.  A  fissure,  containing  ore,  usually  disseminated  in 
a  worthless  gangue. 

FLAKE  COPPER.    Very  fine  scales  of  native  copper. 

FLEET-GEAR.  A  compensating  device  for  taking  up  slack  and  paying 
out  rope  where  a  hoisting  system  is  worked  in  counterbalance.  Sereral 
turns  of  the  cable  are  taken  around  each  drum  of  the  hoist,  and  the  bight 
of  the  cable  is  carried  to  the  rear  and  around  a  large  sheave- wheel  lying 
horizontally  and  traveling  on  trunnions,  allowing  the  talcing  up  or  paying 
out  of  the  cable. 

FLOAT.  A  particle  or  boulder  of  ore  or  rock,  dissociated  from  Us 
matrix. 

FLOAT  COPPER.    Drift  copper. 

FLOAT  ORE.  A  detached  ore  mass  found  at  a  distance  from  its 
matrice. 

FLOOR.  The  floor  of  a  drift  or  other  horizontal  mine  opening;  the 
underlying  rock  stratum. 

FLOUR  COPPER.  Very  fine  native  copper  that  fioats  on  water  and  is 
very  difficult  to  save  in  milling. 
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FLUCCAN.  A  seam  of  clay,  found  in  ore  bodies,  or  more  frequently, 
between  tbe  ore  and  walls  of  country  rock. 

FLUKAN.    Fluccan. 

FLUME.    A  launder  or  pipe  line  for  carrying  water. 

FLUX.  Any  mineral  used  in  the  furnace  to  aid  in  fusing  the  gangue 
rock  and  worthless  elements,  which  combine  with  the  flux  to  form  slag. 

FLUXING  ORE.  An  ore  containing  appreciable  metallic  Talues,  but 
smelted  mainly  because  containing  fluxing  agents  required  in  the  reduction 
of  richer  ores. 

FOLIATED.    Having  a  laminated  structure. 

FOOT.    The  foot-wall. 

FOOT-WALL.  The  stratum  of  rock  underlying  an  inclined  mineral 
lode  or  rem. 

FORK.    To  pump  water  from  a  mine;  the  branching  of  a  rein. 

FORMATION.  A  term  used  to  imply  the  general  geological  conditions 
of  a  given  district. 

F0SSICE1IN6.    Extracting  ore  from  old  mines  or  waste-burrows. 

FOUNDERS  SHARES.  The  few  shares  necessarily  issued  to  individ- 
uals organizing  a  stock  company.  In  case  of  companies  owned  outright  by 
other  companies,  founders  shares  are  issued  to  as  many  individuals  as  are 
required  to  incorporate  and  hold  the  oflices  required  for  corporate  manage- 
ment, as  the  laws  do  not  permit  a  corporation,  which  is  an  artiflcial  per- 
son, to  form  another  corporation,  or  to  serve  as  a  director  of  another  cor- 
poration. 

FRACTURE.    A  break. 

FREE.  A  metal  is  free  when  virgin  or  native,  and  not  combined  chemi- 
cally with  any  other  element. 

FREE  BULLING.  A  metal  or  ore  that  is  separated  readily  from  its 
accompanying  rock  by  mechanical  means. 

FREEZE.  A  furnace  freezes  when  the  heat  falls  sufficiently  to  permit 
the  molten  charges  to  solidify. 

FRIABLE.    That  which  may  be  pulverized  easily. 

FROZEN.    A  furnace  is  frozen  when  its  molten  charge  solidifies. 

FURNACE.    An  oven  for  the  smelting  of  ore. 

FUSE.  A  cotton  cord  with  a  gunpowder  core,  so  made  as  to  carry  fire 
to  an  explosive  placed  for  use. 

FUSIBLE.    That  which  may  be  melted. 

FUSION.     Melting.     Alloying  metals  while  liquid,  through  heat. 

GRABBRO.    A  rock  composed  mainly  of  plagioclaSe  feldspar. 

GAD.    A  small  wedge  or  chisel. 

GALENA.  Lead  sulphide,  frequently  found  associated  with  sulphide 
copper  ores. 

GALLERY.    A  drift. 

GALLOWS  FRABIE.  A  framework  over  the  mouth  of  a  shaft,  carrying 
a  sheave-wheel,  over  which  the  hoisting  rope  passes  to  the  engine. 
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GAN6UE.  The  foreign  rock  matter  in  which  ore  or  metal  is  dissem- 
inated, the  gangue  rock  being  mechanically  and  not  chemically  united  with 
the  ore  or  metal. 

GASH  VEIN.    A  shallow  fissure  vein,  rapidly  narrowing  to  eztincUoo. 

GEODE.    A  hollow  nodule  of  rock. 

GEOLOGICAL  HORIZON.    Geological  age. 

GEOLOGY.    The  science  of  the  formation  of  the  earth. 

GIANT  POWDER.    Dynamite. 

GLACIATION.    The  erosive  efTect  produced  by  glaciers. 

GLANCE.  Any  metallic  sulphide  showing  a  bright,  shining  sarfaoa. 
Copper  glance  is  chalcocite. 

GLOR^  HOLE.  A  large  open  pit  from  which  pay  ore  is  or  has  been  ex- 
tracted. 

G.  M.  B.  "Good  Merchantable  Brands"— an  English  grade  of  refined 
copper.    Term  becoming  obsolete. 

GNEISS.    A  banded,  slaty  granite. 

GOB.    Mud  above  a  mine;  refuse  in  worked-out  openings. 

GOPHERING.  Prospecting  work  confined  to  digging  shallow  pita  or 
starting  adits.  Term  used  from  similarity  of  this  work  to  the  crooked 
little  holes  dug  in  the  soil  by  gophers. 

GOSSAN.  Iron  hat.  A  rock  capping,  usually  quartsoae,  showing  yel- 
low to  reddish  brown  iron  stains,  from  disseminated  limonite  or  hematite. 
Frequently  is  found  overlying  veins  of  copper  ore. 

GRADE.  The  percentage,  or  value,  of  ore  bodies  and  partly  refined 
metals;  the  percentage  of  rise  in  roads  or  mine  openings  driven  on  an  ap- 
proximately horizontal  plane. 

GRANITE.  A  dense,  granular  rock,  composed  of  varjing  proportions 
of  quartz,  feldspar  and  mica. 

GRANULATED.    In  the  form  of  grains. 

GRASS  ROOTS.    At  surface. 

GRAVITY  STAMP.  A  stamp,  usually  set  in  batteries  of  five,  in  which 
the  piston  is  raised  by  a  cam,  the  stamp  crushing  the  charge  in  the  mor- 
tar by  its  weight,  when  allowed  to  fall. 

GREENSTONE.    Diorite,  or  gabbro. 

GRIZZLY.  A  grating  of  heavy  iron  or  steel  bars,  throu^  which  UXi 
the  smaller  pieces  of  rock  or  ore. 

GROSS  TON.    A  lonf^  ton  of  2,240  pounds  avoirdupois. 

GROUNDSILL.    The  bed-piece  of  a  set  of  mine  timbers. 

GUIDES.  Perpendicular  wooden  stringers  for  guiding  cages  in  vertical 
shafts. 

GUT.    To  rob. 

HACIENDA  DE  BENEFICIO.    Spanish  for  milling  plant 

HACIENDA  DE  FUNDICION.     Spanish  for  smelter. 
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HADE.  (American).  Dip  of  a  vein  from  the  zenith.  (English).  Dip 
of  a  vein  from  the  horizon. 

HAL  VAN.    Cornish  for  refuse  copper  ore. 

HANGIIIG.  The  hanging- wall;  the  stratum  of  rock  overlying  an  in- 
clined mineral  lode  or  vein. 

HARDHEAD.  A  lump  of  partly  smelted  ore,  carrying  high  percentages 
of  refractory  elements,  such  as  iron,  antimony  and  arsenic. 

HAT.    The  capping  of  a  mineral  body. 

HAULAGE  PLAlfT.  A  mechanical  installation  for  the  underground 
tramming  of  roclc,  operated  by  ropes,  compressed  air  or  electricity. 

HEAD.    Water  pressure. 

HEADGEAR.  A  building,  or  framework,  fitted  with  sheaves,  over  the 
mmith  of  a  shaft. 

HEAP-ROASTIHG.  Burning  the  sulphur  out  of  ores  piled  in  heaps, 
with  a  small  amount  of  wood  or  other  fuel. 

HEAVE.  A  fault.  The  rolling  out  of  line  of  dip  by  a  lode  in  making 
depth. 

HEAVING.    Rolling. 

HECTARE.    A  metric  measure  of  area  equalling  2.471  acres.  ' 

HECTARSA.    Spanish  for  hectare. 

HOIST.  An  engine  for  raising  ore  from  a  mine,  and  for  lowering  men 
and  material  thereinto. 

HOISTER.    Ahoist* 

HOLE.    Any  opening  in  the  ground;  a  hole  drilled  for  explosives. 

HOLING  THROUGH.  A  drift  or  other  mine  opening  is  holed  through 
when  a  connection  is  made  between  two  separate  sections  working  toward 
each  other. 

HORIZON.  The  sky-line,  commonly  used  in  the  sense  of  absolutely  ftat, 
as«shown  by  a  spirit  leveL  Geologically,  all  rock  strata  of  the  same  geo- 
logical period. 

HORSE.  An  intrusion  of  country  rock  into  a  mineral  body;  some- 
times used  as  synonymous  with  dyke. 

HORSEPOWER.  One  horsepower  is  rated  as  equivalent  to  raising 
33,000  pounds  avoirdupois,  to  a  height  of  one  foot  in  one  minute. 

HORSE-WHIM.    A  windlass  operated  by  horse-power. 

HOT  BLAST.    Heated  air  supplied  to  a  blast  furnace. 

HUEL.    Wheal 

HUNGRY.    Nearly  or  quite  barren  of  mineral  value. 

HUNTINGTON  MILL.     An  improved  Chilean  mill. 

HYDRATED.     Containing  water  of  crystallization. 

HYDRO-METALLURGY.    The  reduction  of  ores  by  wet  processes. 

HYDROUS.    Containing  water  of  crystallization. 

IGNEOUS.    Of  volcanic  origin. 
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IMPREGNATED,  Contftjning  ore.  Properly  used  in  referring  to 
country  rock  carrying  mine  ml  similar  to  that  in  the  vein, 

INCH.     One-twelfth  of  a  foot.    See  Miner'a  inch. 

INCLINATION,  The  dip  of  a  vein  from  the  horizon,  meftsured  in  de- 
grees, 

INCLINE  SHAFT.  A  shaft  sunk  at  any  except  a  vertical  angle  with 
the  horizon. 

INCRUSTATION.     A  solidified  coating,  usually  cry»talli£ed, 

INFILTRATION,  The  depositton  of  a  mineral  matter  from  percolating 
waters. 

INGOT.  A  mass  of  metal  cast  in  a  peculiarly  formed  mold;  applied 
only  to  gold,  silver  or  eoppor.    Iron  and  lead  are  cast  in  piga. 

IN  PLACE.    Rock  matter  in  the  position  where  deposited  by  nature. 

IN  SITU.     In  place. 

INTAKE.    The  opening  for  water  to  enter  a  pipe  or  flume. 

INTRUSIVE.  Igneous  rock  masses  pushed  up  through  other  and  older 
rock  fonuations. 

IRIDESCENT.     Showing  the  colors  of  the  rainbow. 

IRON  HAT,    Gossan. 

JACK.  A  mincr\«i  name  for  sphalerite.  Is  called  black  jack,  ruby  jack 
or  rosin  jack,  according  to  color. 

JIG.  A  machine  for  concentrating  ore  or  mineral  by  means  of  oaetl- 
latory  or  vibratory  motion,  aided  by  jeta  of  water,  separation  of  the  ore 
from  its  gangue  being  effected  by  utilizing  the  greater  specific  gravity  of 
the  former, 

JIGGER.    A  crude  jig, 

JIGGING.    Concentrating  ore  by  the  use  of  a  jig. 

JUMP.    To  take  possession  of  mineral  lands  held  or  claimed  by  anot 
party. 

JUMPER,    A  churn  drill;  one  who  jumps  a  mineral  claim.  . 

JUNCTION.  The  uniting  point;  the  point  of  contact  between  diaaim- 
ilar  rock  forms. 

KEWEENAW  AN,  Pertaining  to  or  of  the  Keweenaw  formation,  in 
which  the  Lake  Superior  copper  mines  are  opened, 

KIBBLE.    A  bucket  used  for  hoisting  material  in  a  ahaft. 

EILLAS.     Clay  state  or  shale. 

KILO.    A  kilogram. 

KILOGRAM.    A  metric  weight  of  2.2046  pounds, 

KILOMETER.  A  measure  of  distance  equalling  0.521376  milea.  For 
rough  computatiuiis  may  be  ligiired  as  five-eighths  of  a  mile.  h 

KIN,    A  Japanese  weight  of  1,31  poiinds  avoirdupois,  H 

KINDLY.  The  appearance  of  rock  carrying  or  promising  to  carry  good 
mineral  values. 

LADDER  ROAD.    A  ladderway.  ~ 
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LADDESWAY.  The  series  of  ladders  giving  ingress  and  egress  to  a 
mine  shaft;  the  compartment  in  which  the  ladders  are. 

LAGGING.  Timber,  usually  of  small  diameter,  placed  over  the  cap- 
timbers  of  incline  shafts  and  drifts,  to  prevent  damage  from  falling  rock. 

LAMINA.    A  thin  plate.    Plural  is  laminae. 

LAMELLAR.    In  thin  sheets  of  laminae. 

LAMINATED.    Lamellar. 

LANDER.  The  man  at  the  mouth  of  the  shaft,  who  receives  signals 
from  below,  and  attends  to  the  unloading  of  rock  sent  up  in  buckets,  skips 
or  cages. 

LAUNDER.  A  wooden  flume  or  sluice,  used  to  convey  water,  or  tail- 
ings held  in  solution  in  water. 

LAVA.    Rock  formed  of  flows  from  volcanoes. 

LEACH.    To  dissolve  minerals  from  ore  by  water,  or  acid,  or  both. 

LEACHING.    Lixiviation. 

LEAD.    A  mineral  body;  the  metal. 

LEADER.    A  small  vein  running  to  a  larger  one. 

LEDGE.    The  sSlid  rock  where  encountered  at  or  nearest  surface. 

LEG.    An  upright  timber  supporting  the  cap  of  a  set  of  timber. 

LEG-PIECE.    A  leg. 

LENSE.    An  ore  body  of  lenticular  form. 

LENTICULAR.    Having  the  shape  of  a  double  convex  lense. 

LEVEL.  A  horizontal  opening  in  a  mine.  Levels  commonly  are  opened 
at  stated  inten'als  as  depth  is  gained — ^usually  at  100  feet  in  modem  min- 
ing practice.  The  word  *ievel"  frequently  is  used  interchangeably  with  the 
word  drift,  but  is  more  comprehensive.  Both  drifts  and  crosscuts  may  be 
opened  on  a  level,  but  a  crosscut  is  not  a  level. 

LIGNEOUS.    Of  a  woody  nature. 

LIMESTONE.    Calcium  carbonate. 

LIXIVIATION.    The  process  of  leaching  out  mineral  values  from  ores. 

LOCATE.    To  make  formal  claim  to  public  mineral  lands. 

LOCATION  WORK.  Labor  required  by  law  to  be  done  on  mining 
claims  when  located. 

LODE.  Variously  used  in  different  mining  fields.  In  Lake  Superior 
refers  to  the  mineralized  stratified  beds.  Is  used  locally,  in  many  fields, 
as  synomymous  with  vein.  Sometimes  is  used  as  meaning  an  aggregation 
of  mineralized  veins. 

LONG  TON.    A  gross  ton  of  2,240  pounds  avoirdupois. 

LOW  GRADE.    Carrying  mineral  values  but  sparingly. 

MAGMA.  An  originally  molten  mass  of  rock  coming  to  the  earth's 
emit  from  depth. 

MAGMATIC.    Of  the  nature  of  or  pertaining  to  magma. 

MAGMATIC  SEGREGATION.  The  process  by  which  the  different 
constituents  of  molten  rock  masses  crystallize  at  varying  temperatures, 
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NICKELIFEROUS.     Carrying  nickel. 

NODULE.    A  small  mineral  mass  of  approximately  spherical  form. 

NON-CONFORMABLE.  Rock  strata  not  associated  originally  in  the 
position  now  occupit*d. 

NUGGET.    A  lump  of  native  metal.    Term  usually  applied  to  gold. 

OPEN-CAST.  A  mine  worked  as  a  quarry,  without  underground  open- 
ings. 

OPEN  CUT.    Open  cast. 

ORE.  A  chemical  union  of  one  or  more  metallic  elements  with  other 
elements,  usually  non-metallic,  of  which  oxygen,  carbon  and  sulphur  are  the 
most  frequent.  For  the  various  ores  of  copper,  see  chapter  on  chemistry 
and  mineralogy. 

ORE  CAR.    A  mine  car  for  carrying  ore  or  waste  rock. 

ORE  CHUTE.  A  specific  portion  of  an  ore  vein  carrying  increased  val- 
ues. Usually  has  a  vertical  or  diagonal  dip  on  the  plane  of  the  dip  of  the 
ore  body. 

ORE  DUMP.    A  dump  for  ore. 

ORE  SHOOT.    An  ore  chute. 

ORTHOCLOSE.  Silicate  of  potassium  and  aluminum.  An  acid  feld- 
spar. 

OUTCROP.  The  ledge  of  a  lode  or  vein  that  is  exposed  on  the  surface 
of  the  earth. 

OUTLIER.  An  isolated  rock  or  group  of  rocks  Ijring  at  a  distance 
from  the  main  body,  and  separated  therefrom,  on  the  surface  of  the  earth, 
by  a  different  rock  formation. 

OUTPUT.     Production. 

OVERBURDEN.    Superincumbent  material,  usually  drift  or  alluTium. 

OVERHAND  STOPING.     Removing  ore  in  ascending  steps. 

OXIDATION.  Process  of  conversion  of  other  minerals  into  oxides  by 
weathering,  or  by  the  chemical  effects  of  underground  waters. 

OXIDE.    An  ore  of  any  metal  or  metals  chemically  united  with  oxygen. 

OXIDIZE.  To  unite  with  oxygen,  ^fany  minerals  and  most  metah 
oxidize  with  greater  or  less  rapidity  whR  exposed  to  air  or  water. 

PARE.    Cornish  for  a  gnnp  or  shift  of  miners. 

PARTING.  The  separation  of  two  or  more  metals  mechanically  ad- 
mixed by  electrolysis,  cupellation,  use  of  acids  or  other  chemical  or  metal- 
lurgical processes;   a  fluccan. 

PASS.    A  winze. 

PATENT.    Direct  title,  from  the  government,  to  mineral  lands. 

PATIO.  A  walled  yard  with  paved  floor  where  finely  crushed  argentif- 
erous ore  is  amalgamated. 

PAYSTREAK.  A  portion  of  a  vein  or  mineralized  bed  carrsring  work- 
able values,  occurring  on  either  wall,  or,  occasionally,  in  the  center  of  the 
mineral  body. 
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PENTHOUSE.  A  shed-roof  erected  in  the  bottom  of  a  shaft,  when 
sinking,  to  protect  miners  from  accidental  fall  of  rock,  timber  or  tools  from 
above. 

PENTICE.    An  erroneous  spelling  of  penthouse. 

PEROXIDE,  The  oxide  of  any  metal  containing  the  greatest  propor- 
tion of  oxygen. 

PSSPENDICULAR  SHAFT.    A  shaft,  sunk  Tertically. 

PERTENENCIA.  One  mineral  claim  in  Mexico;  area,  one  hectare,  or 
2.471  acres. 

PETERIHG.    Pinching. 

PETER  OUT.  To  pinch  out. 

PETROLOGY.    The  science  of  rocks. 

PHOSPHATE.  An  ore  of  any  metal  or  metals  with  which  phosphorous 
and  oxygen  are  chemically  united. 

PICK.    A  pick  axe. 

PICUL.    A  Chinese  weight  of  133  1-3  pounds. 

PILLAR.  A  section  of  rock  or  ore  left  in  place  to  support  shafts  or 
roofs. 

PINCHING.    The  narrowing  of  a  vein. 

PINCHING  OUT.    The  narrowing  of  a  vein  to  extinction. 

PIPE  VEIN.  An  ore  body  of  chimney  form,  deposited  in  the  vent  of  an 
extinct  volcano. 

PIT.    An  opening  in  the  earth's  surface,  usually  shallow. 

PITCH.  S3momymous  with  "dip,''  but  occasionally  used  to  designate 
the  angle  of  decline  from  the  horizon,  measured  along  the  strike  of  the 
lode  or  vein. 

PLAIN.     A  flat,  champaign  country. 

PLANE.    A  level  surface  bounded  by  straight  lines. 

PLANT.  The  machinery  equipment  of  a  mine  or  reduction  works.  In 
general  use  the  term  includes  buildings  housing  machinery. 

PLAT.  The  enlargement  of  a  shaft  at  a  level,  to  give  extra  space  for 
loading  and  unloading  the  cage,  skip  or  bucket. 

PLATEAU.    An  elevated  plain. 

PLUMBIFEROUS.    Carrying  lead. 

PLUTONIAN.    Plutonic. 

PLUTONIC.    Rock  strata  of  volcanic  origin. 

POCKET.  Underground,  an  ore  deposit,  usually  of  small  extent.  On 
surface,  a  bin  at  shaft -house  or  mill,  in  which  ore,  flux  or  fuel  is  stored. 

POCKETY.    Carrying  only  occasional  bunches  of  good  ore. 

POLING.  The  process  of  adding  carbon  to  a  charge  of  molten  copper 
in  a  reverberatory  furnace  by  stirring  with  long  poles. 

POLL-PICK.  A  tool  having  a  pick  on  one  end,  and  a  poll,  or  hammer 
head,  on  the  other. 

POOD.    A  Russian  weight  of  36.112  pounds  avoirdupois. 
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POPPET-HEAD.    Framework  over  a  shaft  for  a  sheaTe-wheeL 

PORPHYRITIC.    Of  the  nature  of  porphyry. 

PORPHYRY.  Like  charity,  covers  a  multitude  of  sins,  and  quite  com- 
monly is  used  to  describe  any  crystalline  rock.  Properly,  is  any  crjrstalline 
rock  showing  larger  crystals  upon  a  ground-mass  of  smaller  crystals.  Por- 
phyry may  be  granite,  quartz  or  one  of  several  other  rocka. 

POUND.  The  troy  pound  is  used  for  gold,  silver  and  platinum  only, 
the  avoirdupois  pound  being  used  in  weighing  the  other  metals  and  other 
commodities  in  English-speaking  countries. 

POWER-DRILL.  A  machine  for  drilling  holes  in  rock,  actuated  by 
compressed  air,  steam  or  electricity. 

PRILL.    Cornish  for  selected  ore  secured  by  cobbing. 

PRIMARY.    The  first;  the  oldest  reck  formations. 

PROP.  A  heavy  timber  placed  with  its  foot  against  the  floor  of  a 
mine  opening,  and  its  top  against  the  roof,  to  support  the  rock  above. 

PROSPECT.  To  seek  for  mineral;  a  new  mining  property  that  Kai 
not  yet  earned  the  right  to  be  called  a  mine. 

PROSPECTOR.     A  searcher  for  mineral. 

PROTOXIDE.  The  oxide  of  any  metal  containing  the  least  proportion 
of  oxygen. 

PUDDINGSTONE.     A  coarse  conglomerate  showing  rounded  pebbles. 

PULLEY-STAND.  A  temporary  tripod  or  other  light  frame  oonatrue- 
tion,  holding  a  pulley,  over  which  passes  the  rope  used  in  hoisting. 

PULP.    Pulverized  ore  or  concentrates. 

P'tlLVERIZE.    To  crush  to  powder. 

PULVERULENT.    That  which  easily  may  be  reduced  to  powdar. 

PYRRHOTITE.    Magnetic  iron  sulphide. 

PYRITE.     Iron  disulphide. 

PYRITES.     Sulphide  ores;  more  proi)erly  iron  disulphide. 

PYROGNDSTICS.    Characteristics  of  a  mineral  under  the  blowpipe. 

QUARRY.  An  open  pit,  of  varying  size,  sometimes  several  acres, 
from  which  stone  or  ore  is  mined. 

QUARTER-SECTION.  In  the  United  States  a  quarter  of  a  square 
mile;  .100  aeros,  laid  out  in  a  parallelogram,  each  side  of  which  is  one-half 
mile  in  length. 

QUARTZ.  Silica.  Dioxide  of  silicon,  frequently  containing  traces  of 
iron  and  other  mintTals,  and  often  the  f;angiie  of  gold  and  other  metals. 

QUARTZ  CLAIM.  In  the  Tnitod  States  mining  claims  are  divided  into 
two  classes,  tho  first  hoinjr  placer  chiims,  carrying  mineral,  usually  gold, 
in  alluvium,  and  quartz  claims,  this  name  being  applied  to  any  pros- 
pect carrying  mctallifcroii.s  bodies  in  place. 

QUARTZITE.  An  oxide  of  silicon,  with  other  minerals  in  Tarying 
quantities,  partly  pranular  and  partly  ery.stalline  in  structure.. 

QUARTZOSE.     Rock  having  much  quartz  in  its  composition. 
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QUICKSAND.     Fine  sand,  which  flows  easily  when  wet. 

RAGGIIf G.  -  Cornish  for  rough  cobbing ;  broken  lumps  of  ore  of  medium 
size. 

RAISE.  A  shaft  or  winze  that  is  being  opened  from  below.  Sometimes 
called  upraise  or  uprise. 

RAKE  VEIN.    A  vein  cutting  through  stratified  rocks. 

RANGE.  A  mineral  belt,  also  in  many  American  states  a  surveyor's 
term  for  describing  and  locating  lands.  The  state  is  surveyed  in  sections 
(with  their  subdivisions),  towns  and  ranges.  A  town  (or  township)  com- 
prises 36  sections  and  is  a  square  of  six  miles.  Each  township  receives  a 
double  number,  one  for  the  town  and  one  for  the  range.  The  towns  are 
numbered  consecutively  from  south  to  north,  and  the  ranges  are  similarly 
numbered  from  east  to  west. 

RAW  ORE.    Ore  before  treatment. 

REAMER.  A  tool  like  a  bit,  used  to  enlarge  a  hole  previously  drilled. 
'  REDUCTION.     The  separation  of  metals  from  their  ores. 

REEF.    A  stratified  mineral-bearing  rock  formation. 

REFINING.  The  elimination  of  impurities  from  crude  metals,  or  sep- 
aration of  metallic  alloys  obtain^  in  the  reduction  of  ores. 

REFRACTORY.  A  refractory  ore  is  one  that  cannot  be  smelted  by 
ordinary  metallurgical  processes.  A  refractory  stamp-rock  is  one  that  is 
pulverized  with  unusual  difi&culty. 

REGULUS.    Copper  matte. 

RENIFORM.    Kidney-shaped. 

RESERVES.  Bodies  of  mineral-bearing  ground  opened  in  a  mine  ahead 
of  immediate  requirements. 

REVERBERATORY  FURNACE.  A  smelting  furnace  in  which  the 
flame  from  the  grate  below  is  reflected  back  by  the  roof,  on  the  charge  of  ore 
above. 

RISE.    A  raise. 

ROASTING.  Driving  oflf  sulphur  and  other  volatile  elements  from  ore, 
by  heat.  When  done  in  a  furnace,  under  great  heat,  the  process  is  called 
calcining. 

ROASTING  FURNACE.  An  oven  for  the  expulsion  from  ore  of  sul- 
phur, arsenic  and  other  volatile  elements. 

ROB.  To  remove  pillars  and  other  supports  from  a  mine  for  their 
mineral  values,  regardless  of  the  future  of  the  property. 

ROCK.    Stone. 

ROCK  BREAKER.    A  rock  crusher. 

ROCK  BURROW.    A  pile  of  refuse  rock  from  a  mine. 

ROCK  CAR.    An  ore  car. 

ROCK  CRUSHER.  A  machine  for  reducing  rock  or  ore  to  smaller  sizes. 
Crushers  are  of  two  types,  the  jaw-crusher  and  the  centrifugal.  The  jaw 
crusher  works  as  a  man  cracks  nuts  with  his  teeth,  the  centrifugal  operates 
on  the  plan  of  a  coffee-grinder. 
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ROCK  DRILL.    A  power  drill. 
ROCK  DUMP.     A  rock  burrow. 

ROCK  FILLING.  Waste  rock,  placed  in  worked-out  stopes  to  sup- 
port the  roof. 

ROCK-HOUSE.    A  building  where  copper-bearing  rock  !«  received  and 
put  through  cruAhers  before  shipment  to  the  mill.     Is  really  a  preliminarj    • 
mill,  and  usually  is  built  in  connection  with  the  Bhafthouse. 

ROLL.    To  make  depth  at  irregular  angles. 

ROLLS.  Heavy  steel  rollers,  worked  in  pairs,  like  a  cIotheB  wringer, 
for  crushing  rock  and  ore. 

ROOF.    The  rock  above  a  mine  opening. 

ROOM.  Similar  to  a  stopo;  term  usually  applied  to  mines  working 
mineral  bodies  lying  nearly  horizontally. 

ROYALTY.  A  percentage  paid  to  the  fee-owner  from  mineral  values 
obtained  by  the  leasee  of  a  mine. 

RULE"OF-THUMB.  The  guesswork  and  rough  mejisarement  plan  of 
mining,  in  contradistinction  to  systematic  development  from  data  obtained 
hy  careful  surveys. 

RUN.  A  bar  or  course  of  ground  Iwtter  or  worse  than  the  average 
value  of  the  mine. 

RUNNING  GROUND,  Superincumbent  material  that  falls  into  tha 
mine  openings. 

SADDLE.    An  anticline. 

SAFETY  CAGE.  A  cage  furnished  with  automatic  appliances  to  stop 
its  descent  in  case  the  cable  breaks. 

SALT.    A  chemical  union  of  an  acid  with  a  base. 

SALTING.  Placing  foreign  ore  in  a  mine  to  deceive  intending  pur- 
chasers or  other  interested  parties. 

SAMPLE.  A  specimen  of  ore  from  a  mineral  deposit.  A  selected 
sample  usually  is  misleading  because  containing  far  above  average  values, 
and  fine  samples  frequently  come  from  the  poorest  mines.  An  average  sam- 
ple is  what  its  name  purports — if  it  be  an  average  sample. 

SAMPLING.  Securing  sufficient  ore  from  mine  openings  to  allow  a 
test  to  determine  average  values.  Honest  sampling  requires  great  skill  and 
prolonged  practical  experience. 

SAND  PUMP.  A  pump,  usually  centrifugal,  designed  to  lift  water 
carrying  large  quantities  of  coarse  tailings  or  sand  in  solution. 

SANDS.    Tailings  from  the  stampmills  of  Lake  Superior  copper  mines. 

SAND  SHAFT.    A  shaft  sunk  through  quicksand. 

SAND  WHEEL.  A  large  wheel,  having  buckets  on  its  inner  p^- 
imeter,  for  elevating  water  carrying  stamp-sand. 

SCALE  COPPER.    Copper  in  very  thin  flakes. 

SCHIST.  A  metamorphic  laminated  rock  of  foliated  stnictore,  made  up 
of  superimposed  flattened  particles. 

SCHISTOSE.    Of  the  nature  of  schist. 


SCORIA.    Slaif  ir'tiii  fo^k]MT  -m«-lt«-r?« ;  vulcanic  a<fh. 
SCORIACEOUS.    nt  the  nature-  ot  sroria. 

SCRA!A.    A  ii\'mo  that   i*  beiiif;  fr'»Tie  throuirh  can'fully,  when  appar- 
tnily  wt-rknl  mit.  f«jr  luirnral  pri"vi«>u:«ly  ovi-rliHikfJ. 

SCRAMMING.    Soarohinjr  a  nnn<»  for  niim'ral  previously  overlooked. 
SCREEN.    A  jrratiu;;  of  pur f oral i»d  metal  or  woven  wire. 
SEAM.    A  thin  lavi-r  of  rock  or  ore. 

SECONDARY  ENRICHMENT.    Nutiin-^  pr.*ci-«s  of  evolving  high-grade 
from  l'..w-i;rdiif  nn  >.     St-o  chapter  on  ;:rnli»^y. 
SECTILE.    That  which  may  hp  fiit   racily. 

SECTION.    \  f'tlil  or  district:  al*o.  in  the  United  States  of  America. 
a  square  Diil«'  of  lan<l. 

SECTION  POST.     A  b«)uniiarT  mark  set  at  section  comers,  by  tot 

SEDIMENTARY.     Rork-i  formed  hy  d»'po-ition  from  water,  as  contra 

I       ■ikin^i'lini  iriMu  r-iok^  tt)rrned  hy  ii^nwiu-i  action. 

SELVEGE.    FUi.-.-an. 

SET.   A  frarn*  d  f'-nn  of  timhi^r,  ii-n-d  fi»r  «.iip|M>rtinp  jrn^und  in  a  mine. 

SHAFT.    A  downwanl  miin*  (jpi-ninir  havi!i;r  it,  npfH>r  *'nd  at  surface. 

SHAFT-HOUSE.  A  hnil.iinjr  at  ih.»  mouth  of  a  shaft,  where  ore  or 
Tjck  h  n-i-iviii  from  th.'  min»*. 

SHALE.    An  ar;.nllafi.nu-i  slate,  uf  li^-ih*  structure. 

SHEAVE.    A  «:r-»iiv.il  whci-l.  nutch»-d  t-j  carry  ro|w.  an  open  pulley. 

SHIFT.  A  niini'r'^  turn.  t)\  eiiilit  to  ti'U  hours*  work:  a  fi>rre  of  men 
'i::|.;-'>.J  -n  ..n^-  turn. 

SHIFT-BOSS.     A  mine  1hi-«s.  ur  under-captain,  in  charge  of  one  gang 

•'  i'j-;-  ■■:    :i.irn'r^. 

SHOE.    A  <;\:ui  «hoM. 
SHOOT.  A  rliiu\ 

SHORT  TON.     A  \\ <ij:ht  of  12.000  poumls  avoirdupois. 
SHOT.    A  ^,h\^X  of  soHM^  r-xphi^iv.-. 

SHOT  COPPER.     Small  roundiMl  nodules  of  native  copper,  aomavhak 
Wtrrljinj  ^inyll   «»hot  in  size  and  shape. 
SHUT£.    A  chutp. 
SILICA.    I.)ioxi.Ie  of  silicon. 

SILICATE.     An  ore  of  any  metal  or  metals  chemically  united  with 

tilici. 

SILICIOUS.     Containinp  much  silica  or  quartz. 
SILL.    Thf  Jl<H^ir-piecf  of  a  -^et  of  mine  timbers. 
SINKING.    The  jtroces*  of  deepening  a  shaft  or  winze. 
SINKING- PUMP.     A    movalile   pump,   usually   vertical,   secured  to  a 
plf.f-'Tp.i.  .mi  iowvrffJ  as  re<juired,  as  the  rihaft.s  are  deepened. 

SKIP.  An  iron  hox.  open  at  the  top,  running  on  four  wheela,  and  hauled 
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by  a  cable,  uned  in  incline  shafts  for  hoisting  ore  and  rock,  and  for  lower- 
ing timber. 

SKIP-ROAD.  A  track  of  Trails,  spiked  to  wooden  sleepers,  on  which 
a  skip  runs. 

SKIP-WAY.    A  skip-road. 

SLAG.    The  vitreous  refuse  matter  from  a  smelting  furnace. 

SLICE.    To  remove  mine  pillars. 

SLICKENSIDE.  A  polished  rock  surface,  showing  striationa  produced 
by  movement  of  adjoining  rocks  under  great  pressure. 

SLIDE.  A  disRociation  of  strata  caused  by  the  subsidenee  of  the 
overlying  rock  formation. 

SLIME.  Exceedingly  small  particles  of  rock  and  mineral  held  In  tohi* 
tion  in  water. 

SLIBIE  TABLE.  A  circular  revolving  table,  whereon  slimes  sn 
worked,  and  the  minute  particles  of  mineral  saved. 

SLIP.     A  fault  where  a  superincumbent  stratum  has  slid  downward. 

SLUDGE.  Mixed  rock  and  water,  brought  to  surface  where  a  cUamond 
drill  cuts  til  rough  very  soft  rock:  tailings  from  a  concentrator  or  milL 

SLUICE.    A  wooden  Hume  or  launder. 

SMELTER.  Works  where  ores  or  crude  metals  are  freed  from  gangne 
or  chemically  united  elements  by  heat. 

SMELTING.  The  reduction  of  ores  and  crude  metals,  in  furnaces,  by 
heat,  fuel  and  fluxing  material  being  added  to  the  matter  to  be  smelted. 

SMELTS.    A  smelter. 

SOAPSTONE.    Steatite. 

SOFT  GROUND.     Underground  openings  that  do  not  stand  well  sad 

require  heavy  timbering. 

SOLLAR.    A  platform  in  a  shaft. 

SPATHIC.    Having  a  form  approximating  that  of  feldspar. 

SPECIMEN.  A  sample  of  mineral  selected  because  typical,  nnusosl 
or  exceptionally  rich. 

SPEISS.  Impure  metallic  arsenides  produced  in  copper  smelting;  ore 
particles  finely  disseminated  throughout  a  rock,  usually  oceuring  as 
impregnations. 

SPHALERITE.  Zinc  blende;  zinc  sulphide,  often  found  associated  with 
galena  and  chalcopyrite. 

SPILL.  Lagging  driven  ahead  of  the  regular  timbering  in  treacheroni 
ground. 

SPITZKASTEN.  Pyramidal  boxes  wherein  ores  are  eoneentiated  and 
sized  by  a  jet  of  water  fed  from  below. 

SPOON.    A  long-handled  spoon,  used  to  scrape  out  drill  holes. 

SQUARE  SETS.  A  form  of  mine  timbering  having  forms  with  mor- 
tised and  tenoned  sill,  top  piece  and  uprights  of  equal  lengthy  Joined  at 
right  angles. 
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SQUIB.    A  fuse. 

SPRAG.    A  cross-timber  set  to  secure  the  hanging  wall  in  a  stope. 
SPUR.    A  short  branch  from  a  principal  ore  vein. 
STACK.    The  chimney  of  a  furnace;  usually  employed  to  designate  a 
number  of  furnaces,  when  used  in  the  plural. 

STAMP-HILL.    A  mill  for  crushing  and  concentrating  minerals. 

STAMP-ROCK.  Rock  containing  fine  copper  that  can  be  secured  by 
crushing  and  jigging. 

STAMPS.    Machines  to  crush  rock  or  ore  by  heavy  blows. 

STAMP-SHOE.  The  heavy  chilled  iron  casting  attached  to  the  lower 
end  of  a  stamp  piston,  that  does  the  actual  crushing  of  rock  in  a  stamp- 
milL 

STANNIFEROUS.    Tin-bearing. 

STATION.    A  chamber  in  a  shaft,  cut  out  for  pumps,  etc. 

STATION-PUMP.  A  mine  pump  permanently  placed,  as  distinguished 
from  a  movable  sinking-pump. 

STEAM-HAMMER.  A  heavy  hammer,  actuated  by  steam  or  com- 
pressed air. 

STEAM-STAMP.    A  stamp  actuated  by  steam. 

STEATITE.    Soapstone.    A  greasy  mineral,  having  a  talc  base. 

STEP  FAULT.    A  scries  of  faults,  rising  like  steps. 

STOCKWERK.  Country  rock  penetrated  by  numerous  small  stringers 
of  ore.  the  entire  mass  averaging  sufficiently  rich  to  permit  its  mining  and 
treatment. 

STOPE.  Used  interchangeably  to  designate  the  excavation  above  a 
drift,  or  the  pay-rock  remaining  unmined  above  a  drift. 

ST0PIN6.  Breaking  down  the  mass  of  pay-rock  or  ore  above  a  drift. 
When  stoping  in  an  ore  body  of  average  width,  miners  can  break  rock 
much  more  quickly  and  cheaply  than  when  driving  the  drifts,  which  an) 
about  7x7  feet  in  size. 

STOPING  GROUND.  Ground  in  reserve,  opened  by  drifts,  and  ready 
for  breaking  down. 

STRATA.    The  successive  rock  layers  of  the  earth. 

STRATIFIED.    Having  regular  layers  of  varying  rock  forms. 

STRATUM.    A  layer  or  bed  of  rock.  * 

STREAK.  The  color  given  by  a  mineral  when  scratched  or  rubbed  on 
porcelain. 

STRIKE.  The  horizontal  trend  of  a  mineral  body,  measured  by  the 
points  of  the  compass;  a  discovery  of  ore. 

STRINGER.    A  thin  seam  of  ore. 

STRIP.     To  remove  the  drift  or  alluvial  soil  overlying  an  ore  body. 

STRIPPING.     The  drift  or  alluvial  soil  overlying  an  ore  body. 

STRUCTURE.  The  form  of  a  mineral,  whether  granular,  crystalline 
or  amorphous. 
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STUDDLE.     A  prop  in  a  mine. 

STULL.    The  top-piece  of  a  set  of  mine  timber* 

SULPHATE.    An  ore  of  any  metal  or  metala  with  which  flulphnr 
water  art*  united  clumiieally, 

SULPHIDE,     An  ore  of  any  metal  or  metala  with  which  sulphur  k 
united  chcmicully.    Sonietiine3  called  a  siilphuret* 

SULPHOANTIMONITE.     An  ore  of  any  metal  or  metals  with  whicli 
Bulphur  and  antimony  are  united  chemically* 

SULPHOARSENITE.    An  ore  of  any  metal  or  metala  with  which  su\- 
phur  and  arsenic  are  united  chemically. 

SULPHURET.    A  sulphide.     Term  becoming  obsolete. 

SUMP.    The  pit  at  tbe  bottom  of  a  shaft,  where  water  colleets. 

SURFACE  CAPTAIN.    A  mine  superintendent  whose  duties  are  wholly 
on  Burface. 

SURFACE  RIGHTS.    The  ownership  of  tbe  surface  of  land  only,  where 
mineral  rights  are  reserved, 

SWABSTICK.    A  stick  used  to  clean  out  drill-holes, 

SYNCLINAL.     A  syncline;  of  the  nature  of  a  ayncline,  * 

SYNC  LINE.    A  trough  formed  by  rock  strata  that  are  low  in  the  cen- 
ter  and  high  on  the  sides.    The  reverse  of  an  anticline, 

TABLE.     An  ore  concentrator  taking  finely  crushed  particles  of  ors 
and  gangne  for  separation. 

TABLE  LANB.    A  plateau. 

TAILINGS.    Refuse  matter  from  a  mil!. 

TAMP.     To  closely  pack  clay  or  other  sticky  earth  into  m  drilMiole 
above  the  cartridges,  to  give  greater  force  to  the  blast. 

TAP.    To  draw  off  molten  metal  or  slag  from  the  vent  of  a  furnace. 

TAPER  OFF.    Cornish  for  stopping  work  temporarily. 

TELERA.    Spanish  for  a  roast  heap  of  sulphide  ore. 

TENOR.     The  average  metallic  content  of  an  ore,  matte  or   impure 
metal 

TENSILE   STRENGTH,     The    resistance    to   breaking   or    elongation 
offered  by  metal  when  under  strain  from  either  end. 

TERRERO.     Spanish  for  burrows  of  partly  leached  ore. 

TERTIARY.     Rock  forms  of  the  third  great  geological  period. 

TEST-PIT,     A  shallow  pit  sunk  to  discover  mineral. 

THROW,    The  vertical  displacement  of  a  vein  caused  by  faulting. 

TIMBER.    The  wooden  beams  and  sticks  used  for  underground  sup 
ports. 

TIMBER-BOSS,    Tbe  head  timberman, 

TIMBERMAN.    One  who  works  at  timbering  a  mine. 

TON.     See  metric,  long  and  short  tons. 

TONELADA,    Spanish  for  long  ton. 
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TOSSING.    Jigging  finely  comminuted  ore. 

TOWN.    See  Range  for  description. 

TRACHYTE.    A  micaceous  hornblende  and  feldspar  rock. 

TRAM.  To  load  rock  or  ore  in  tram-cars  and  push  same  to  the  shaft; 
a  tramway. 

TRAM-CAR.  A  car  running  underground,  on  T-rails,  used  for  carrying 
rock  from  the  stopes  and  other  workings  to  the  shafts. 

TRAMMERS.    Men  who  load  and  tram  the  broken  rock  underground. 

TRAP.  A  dense  gray,  blue  or  greenish  rock  of  volcanic  origin;  of 
considerable  variety  in  different  beds,  but  usually  of  feldspathic-augitic 
nature. 

TRAPPEAN.    Of  the  nature  of  trap. 

TREND.    The  general  direction  of  a  mineral  body. 

TRESTLE.  A  frame-work  of  timbers,  connecting  various  mine  and 
mill  buildings  on  surface,  usually  carrying  tram-tracks. 

TRIBUTE.  The  royalty  or  percentage  paid  by  workmen  to  owners  for 
the  privilege  of  working  a  mine.  Apt  to  be  a  form  of  grand  larceny,  at 
the  expense  of  the  mine's  future. 

TRIBUTOR.    One  who  works  a  mine  on  tribute. 

TRIPOD.  The  three-legged  iron  fame  on  which  the  working  parts  of 
a  power-drill  rest;  a  three-legged  wooden  frame  over  the  mouth  of  a  pit  or 
whAft. 

TROLLET-CABLE.  A  wire  rope  sometimes  used  in  an  incline  shaft 
as  a  guide  for  the  bucket. 

TROUBLED.    A  vein  is  troubled  when  disturbed  or  faulted. 

TRUE  FISSURE  VEIN.  All  mineralized  fissures  are  true  fissure  veins. 
Term  commonly  used  as  meaning  a  fissure  vein  with  promise  of  holding 
to  great  depth,  in  contradistinction  to  a  gash  vein. 

TSUBO.  A  Japanese  measure  of  six  feet  square,  equalling  36  square 
feet. 

TUFA.  A  porous  limestone.  Name  frequently  used  in  place  of  tuff 
for  rock  of  volcanic  origin. 

TUFF.  Scoriaceous  material  from  volcanic  vents,  solidified  by  time 
and  superincumbent  pressure.  TufTs  range  in  density  from  porous  pumice- 
atone  to  dense  and  exceedingly  refractory  conglomerates. 

TUNNEL.  A  practically  horizontal  opening  entirely  through  a  hill  or 
mountain.  Term  is  commonly  used  instead  of  adit,  which  is  a  horizontal 
gallery  having  only  one  opening  to  surface. 

TURBINE.  The  most  eflfHcient  form  of  a  water-wheel;  also  a  new 
form  of  steam-engine  in  which  the  entire  movement  of  the  power  producing 
parts  is  rotary  instead  of  reciprocating. 

TUYERES.  The  vents  by  which  air  is  supplied,  imder  pressure,  to 
blast  furnaces  and  bessemer  converters. 

UNCONFORMABLE.  Rock  strata  that  do  not  correspond  as  to  bed- 
ding, or  geological  horizons. 
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UNDERHAND  ST0PIN6.    Removing  ore  in  descending  steps. 

UNDERLAY.    The  mineral  bodies  lying  under  a  given  tract, 
not  outcropping  on  surface. 

UNDERLIE.    TheunderUy. 

UNPATENTED.  Mining  claims  held  from  the  United  Statas  Qan»  | 
ment,  subject  to  annual  assessment  work. 

UNSTRATIFIED.    Rock  forms  not  bedded  in  layers. 

UNWATER.    To  free  from  water;  to  pump  out. 

UPCAST.    A  shaft  having  an  upward  air  current. 

UPRAISE.    A  raise. 

VAN,    To  dress  ore. 

VANNER.    A  jig  for  dressing  ore  by  means  of  vibratory 
by  jets  of  water  to  carry  away  gangue-rock. 

VARA.    A  Spanish-American  measure  of  length  of  33  inches. 

VEIN.  A  mineral  body  having  defined  walls.  See  contaet  Tain  aid 
fissure  vein. 

VEINSTUFF.    Ore  with  its  associated  gangue. 

VENTILATION.  The  system  of  natural  or  artificial  air  curroits  in  a 
mine.    See  air-shaft. 

VERTICAL.    Perpendicular.    Upright  and  downright. 

VERTICAL  SHAFT.  One  sunk  at  an  angle  of  gO""  with  the  horiioa. 
or  directly  downwards  toward  the  center  of  the  earth. 

VINNEY.  Cornish  for  copper  ore  with  a  green  coating  caused  by 
weathering. 

VIRGIN.  Native  metal  occurring  elementally,  as  distinguished  from 
ores,  which  are  chemical  compounds. 

VITREOUS.    Of  a  glassy  nature. 

VOLATILE.    That  which  can  be  driven  off  as  vapor,  by  heat. 

VUG.  A  druse.  A  hollow,  or  cave,  entirely  surrounded  by  rock. 
Usually  shows  fine  crystallizations. 

WALL.  Rock  of  a  different  formation  adjoining  a  vein  or  other  oft 
body. 

WATER  DRILL.  A  power  drill  in  which  a  current  of  wmter  mns 
through  the  bit  of  a  drill,  changing  the  rock-dust  from  the  bit  into  sludge, 
which  is  expelled  from  the  bore-hole  by  the  force  of  the  current. 

WATER-JACKET.  An  outer  casing  for  a  blast-fumaoe,  in  whidi 
water  circulates,  to  keep  the  metallic  furnace-walls  from  melting  becanas 
of  the  intense  heat  of  the  charge. 

WATER  LEVEL.  The  ground  water  level  is  the  point  above  which  vntter 
does  not  rise  when  a  mine  is  allowed  to  fill.  The  basic  water  level  is  the 
point  below  which  altered  and  enriched  ores  are  succeeded  by  base  na* 
altered  sulphides. 

WEATHERED.  Rock  altered  in  structure  by  exposure  to  idr  and 
water. 

WET  PROCESS.    Lixiviation. 
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WHEAL.     Cornish  for  mine.    Synonymous  with  baL 
WHIM.    A^  windlass  with  a  horizontal  drum. 
WHIP.    A  rope  and  fixed  pulley  or  pulleys  for  hoisting. 
WILFLET.     A  Wilfley  concentrating  table. 
WINCH.    A  windlass. 

WINZE.    A  blind  shaft,  usually  short,  leading  downward  from  a  horl« 
ontal  opening  of  a  mine. 

WINDLASS.     A  winding  device  for  hoisting  from  a  pit  or  shaft,  by 
leans  of  coiling  a  rope  or  cable  around  a  drum. 

WISE  BARS.    Refined  copper  cast  into  bars  for  wir%  drawing. 
WOSKINGS.     The  underground  openings  of  a  mine. 
ZINC  BLEIVDE.     Sphalerite.    Sulphide  of  zinc. 
ZINCIFESOnS.     Carrying  zinc 
ZnrC  SULPHIDE.     Sphalerite. 
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CHAPTER   XIV, 
Copper  Deposits  of  the  United  States. 

CoDper  is  found  tli  rough  out  i}n>  entire  length  <4  the  Rocky  Mountains, 
in  CanBdii,  the  United  States,  ilexico  and  Central  Aiuerica»  and  in  the  card^ 
lllera  of  the  Andes  in  South  America  from  the  extreme  north  to  PuBta  Art*' 
iiita  on  the  Straits  of  Magollau.  The  North  AnierieJin  eopper  deposits  ap|>ar 
ently  are  richer  wjjst  of  the  nmin  range  of  the  Rockies,  and  the  prindpiJ 
deposits,  as  a  rule,  oeeur  in  variousi  isolated  mountain  ranges  in  the  high 
tablelands  between  the  Eoeky  Mountains  and  the  Paeilie,  In  the  eaAtern 
part  of  the  I'nited  States  the  Appalaehian  Jlountain  ay  stem  carrieii  ooppr 
ores  from  Maine  to  Alabama,  the  priiieipal  deposits  oceiirring  in  the  CJrtfen 
Mountains,  Blue  Rid;;e  Mountains  and  Piedmont  Mountains,  In  the  iMkt 
Superior  dii^trirt  native  oopj^er  is  earrieil  in  the  roott*  of  an  ancient  mountain 
range.  The  mine^  of  the  United  States  furnish  55  to  60  per  cent,  of  the 
total  copper  supply  of  the  world.  Oceurrencea  of  copper  are  treated  by 
Btatea,  in  alpha!>etiC'4il  order. 

ALABAMA,  In  the  northeaatem  portion  of  Alabama  the  extensicfn  of 
the  Duektown  distriet  of  Tennessee  earrii'S  pyritic  ores  of  a  similar  nature. 
Uojtjier  occurrences  are  noted  in  the  eoiinties  of  Cleburne,  Clay,  Coosa,  Dean, 
Ifaralson,  Marir>n  and  Randolph. 

In  Cleburne  eoiinty  eonsiderable  copper  mining  was  done  in  the  eighth 
decade  of  the  Nineteenth  C VnLnry.  The  Wotals  or  Stone  Hill  mine  showi'd 
a  prtmdnent  gossan,  with  ehaleocite  in  the  secondary  jtone,  Hiieceed<si  hy] 
chaleopArite  at  comparatively  shulh^w  d^pth.  The  ore  was  l»ut  slightly^ 
argentiferous  and  <'arried  occasional  jf^phalerite*  The  Smith  mine,  near  the 
Wonds,  hud  a  similar  rtro  Ixidy. 

Mines  of  cupriferous  pyrites  have  been  opened  recently  in  Ckjr, 
eounty,  and  copper  ore  is  found  near  floodwater  in  Coosa  county, 
Cupriferous  pyrites  are  Iw^ing  developed  in  Dean  eounty.  In  Haralsan^ 
eimnty  the  TallapiMJSii  pyrite  mine,  abnnt  25  milea  east  of  TallapcM5«a,  showi 
lenses  of  slightly  eupriftroutt  iron  pyritet^*  ' 

ALASKA.  The  territory  of  Alaska  is  greater  in  area  than  Frimc«,| 
Germany,  Belgium,  IloIJunrl  and  Denmark  combined,  and  its  copper  deposit* 
arc  scattered  over  a  vast  territory,  in  most  eases  tait  slightly  expkire<l. 
Transportation  facilities  are  excellent  for  the  coust  mines,  but  lacking  for; 
the  interior  properties,  which  must  have  rail  c^mnections  in  order  to  Ins- 
come  producers.  The  first  imjwirtant  eopjier  prmhiction  was  seeurod  in 
IU04,  from  coast  niini'S.  The  gei»graphy  of  Alaska  remains  aomewhat  vagn^j 
aa  to  the  interior,  by  reason  of  the  country  being  so  vast,  ao  sparsely  popu* 
lated  and  so  slightly  ihvidnptnb  It  is  km^vvn  Ihat  certain  tribes  of  aUmgi* 
nes  possessed  copper  (jcforc*  thi-  ecunin^  of  thv  white  man,  and  it  Is  alto- 
gether prrihable  that  Ibin  e<ijjp(*r  was  st'eureil  from  the  native  depoaita  ol 
the  metal  fiuind  in  the  (V^ppj-r  River  country  and  adjoining  fields. 

The  priiicipiil  cuppi-r  dint  rictus  of  Alaska,  so  fur  as  ni>w  known,  arc  thoa* 
of  Prini'e  "tf  \V;*h:«   lsl;iijd.  I'riun    Wilb'ant  Siioiul  smid  the  t'nppi-r  Rtvi-r  i»UJI 
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,  Uip  lailfT  an  itriTnonse  «littri<^t  ^^ith  iium*»rotis  oce«n'<»nce«  of  ore  and 

ntii^,  hence  the*  ttiflictilt^'  ill  giving  ariythiii^^  like  cxuct  limits  to  tii<^ 
Aficis  of  the  interior. 

T\w  |»rini*ipal  copper  fipld  of  the  present  is  the  Prints  William  Sound 
itrict,  which  inchides  a  long  stretch  of  mBinland  and  outljirig  iHlandH. 
bh  di^trit't  includei*  Latouche  Island,  Knights  I»«land  and  the  Ketchikan 
»U.  Nearly  all  of  the  mines  are  located  within  a  mile  or  U'sa  of  iuiv- 
nl«?r,  njjd  are  enabled  to  ship  their  ores  easily  and  cheaply  to  ftmelicrs 
i^oiig  Piij^tft  Sound.  The  ore  Is  mainly  chaleopyrite,  commonly  aAsodato*! 
rilh  pjrrhotitc  and  occaBionally  with  p^nite,  with  a  little  ehnleocite  and 
auWhili'.  occurring  along  shetar  zr»nca  and  in  aedimentary  glatt.*s  ami  altpffd 
\iu  flfjw^  cnllod  grrt'nt<t«»nt*s.  As  a  rule»  there  are  fjiirly  strong  ^o«*mins  of 
•ligKt  depth.  Latotjohe  biland  has  sewral  proiTiiHtng  profwrties  that  are 
•hippffs,  and  the   Bonanza  mine  has   it   Jitrge   i ire. body  outcropping   on   a 

Kil  fi^nrpuient  near  tlio  hea.  Kntght-s  THtand  ^howB  proiniNing  Mtlphide 
tfl  grecn-Htonc  and  tt!*»oeiated  rocks  of  the  Orca  series,  Glaeier  Inhind 
ihnwi  on*  of  pmmide.  Ketchikan  is  the  principal  t<nvn  of  thi-»*  AliHtrict. 
8evrral  mines  have  been*  developed  on  Prince  of  Wales  l^^lund^  niuinly  on 
wHilact  ilrj»ofiil3  ttetweet]  limeMone  Hnd  intruHive  diorite  <»r  gr«»enHf«»ne.  Fk*- 
Iw  *  ahalloTT  £onc  of  oxidation  the  ore  is  uiiiinly  chuleopyrite,  a*>^m'ittt«'<l 
♦ith  ni«}rui-iite.  in  lenses  up  to  40  feet  v^-idth  an<l  150  feet  lengtlu  the 
tlsilpojiyrite  carrjing  one  to  two  dollars  gold  per  ton,  with  small  silver 

The  Copjier  River  country  includes  a  number  of  sub-districts  of  large 
"Hjtnrujid  the  h*»ad waters  of  tin-  t'opjicr.  Tannna,  Shusitna  and  White  riv- 
^,  indoding  portions  of  the  Wrangell,  Cliugateh  and  Alaskan  uionntain 
f*ngt».  The  I'opper  River  kisiii  ib  a  broad  s^yncline,  the  centnii  part,  of 
•fcicb  is  occupied  l»y  the  WrangeH  Mountains,  of  Tertiary  tige.  The  most 
jWiiima^ot  rock  fonnation  i>»  the  Xicholai  greenBtone,  associated  for  alKUit 
3*J*  mitei  irith  Permian  limestone.  The  Nicholai  formation  ccmsists  mainly 
^  amygdiloida]  tlows,  resembling  those  iti  the  Lake  Superior  district,  and 
■^miw  native  copper  and  aect^ndary  Hulphides,  The  (lows  arc  mainly  al- 
*'frd btMlt^,  containing  considerable  metallic  copper  in  fissures,  or  in  sedi* 
tmiUry  rocks  near  the  point  of  contact  with  the  traps,  C'opjter  occurs 
^itirt  «Mi  as  oxides  in  shear  xones.  or  as  chalcocite  and  liomite  in  veins 
1*  grecnitone.  Boniite,  which  is  the  principal  ore,  is  slightly  auriferous 
»nd  ifpM>liferou8. 

Ue  ba^in  of  the  ^otatna  River,  in  the  Copper  Rfyer  district,  ahows  na- 

^^''Wipjftr  with  qnartx  gangue,  near  the  basal  flow^s  of  the  greenstone  series, 

fi"Mifl!f7r7dirJe5  in  greeJisntone  ond  associated  with  epidote,  as  in  the  Lake 

K  there  l^eing  a  little  bomite  and  chaleopyrite  in  eonnectifm 

« opper.  This  district  is  about  135  miles  northeast  of  V^alder. 

iitna  district  shows  nunierous  occurrences  of  sulphide  ores,  with 

^111  roi-ttor  along  the  valley  of  the  river,  and  between  the  river. 

n.     ()n  Nugget   Creek,   a  trihutary  of  the  Kuskiilana 

'  ive  copper  reporteil  as  three  by  eight  feet  in  size  was 

mn^.  Native  copper  is  found  on  the  heaiiwatere  of  the  Niitina  River. 

Kummiut  copper  occurrences  are  noted  on  the  headwaters  of  the  \^Tiite 
^•^w,  ud  tmaJl  masse*  of  native  metal  weighing  up  to  ten  pounds  have* 
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Imm'ii  foiiml  in  proonstniio  ilykoR,  said  to  tra verso  limostonc  and  Hchists. 
veins  arc  small,  and  tlii»s<>  nottni  »vvm  of  small  importance.    Along  ] 
Creek,  near  Seolai  Pass,  un  the  divide  lH'twi*en  the  \\7iite  and  Chitna  1 
nativ(>  eopper  (M*eurs  as  stream  metal,  evidently  derived  from 
saltic  dykes  intersecting  diorite  and  Car1>oniferoua  limestone.    Moit  of  ^ 
valU>y  is  overlaid  with  a  deposit  of  volcanic  ash,  up  to  one  hundred  I 
depth. 

Native  copj»er  is  reported  from  the  Kenai  Peninsula  and  the ' 
Arm  district,  and  co})per  sulphides  occur  in  metaniorphic  rocks  in  tlwl 
Peninsula.  ('opp(>r  ores  are  reported  fnmi  Resurrection  Bay  and  Lyaxf 
:>0  miles  north  of  Seward,  and  on  the  Knik  River  and  Liake  Iliamai  ^ 
('<M)k  Inlet. 

ARIZONA.     Arizona  is  the  second  district  of  the  United  States  i 
the  world  in  }H)int  of  copper  production,  ranking  sooond  only  to  '. 
No  oth(>r  copfHT  fi(>Id  has  shown  such  heavy  gains  in  production  dnriigl 
past  dcca<Ic,  an<l  there  is  none  with  hrightc^r  pros|>ects  for  the  future./ 
one-si\th  uf  the  co])])er  mines  of  the  Unittni  States  are  found  in  . 
and  of  this  numher  many  are  of  very  doubtful  value,  while  a  few  an i 
t]ioniu<;hly  demonstrated  worth,  and  a  considerable  number  are 
of  much  promise. 

There  are  evidences  of  rude  mining  o]>cration8  by  prehistoric  ; 
at  a  number  of  jMiints,  but  no  traces  of  snu'lting,  and,  had  the  oopper^ 
been  reiluced,  the  slags  and  ]M)ssibly  remnants  of  the  furnaces  scarcely  i 
have  (>scap(Hl  attention.     It  seems  probable  that  azurite,  malachite  and 
rous  iron  were  mined,  in  a  crude  way,  for  pigments,  and  prehistoric  1 
(|unis(^  mines  have  been  found  at  several  points,  notably  in  the  DiflgHi>^ 
Mfmntains. 

The  lirst  coj>per  smelter  of  Arizona,  built  of  adobe  bricks,  is  aditi' 
have  iK'cn  located  at  the  A  jo  mines,  in  Yuma  county,  about  40  mlkBiMtt* 
east  of  Cila  Uend.  and  to  have  been  operated  by  P.  R.  Brady  and  otkMb 
immediately  after  the  (iadsen  Purchase,  in  is:>2.  In  1873  copper  prodarfi*. 
was  begun  from  the  Longfellow  mine,  near  Clifton,  Graham  county,  wittli^ 
adol)e  furnace. 

There  are  numerous  coj)per  <listricts  in  the  various  counties,  these  htf* 
ing,  as  a  rub',  a  generally  southeasterly  and  northwesterly  trend,  with  elf:. 
j)er  dejMisits  cimimonly  on  or  near  the  contacts  of  igneous  rock  with  PlAf 
zoic  limeston<*s,  nuiinly  of  the  Carboniferous  series.  The  greater  portkAff 
Arizona  is  included  gcMdogically  in  the  Sonoran  Plateau,  with 
much  the  same  as  in  the  adjoining  Alexican  state  of  Sonora. 

Central  and  southern  Ariztma  form  a  ])Iateau  of  1,000  to  5,000 
elevation,  grading  to  nearly  sea- level  along  the  western  edge,  with 
ous  isolated  mountain  ranges.     Ap]>arently  this  part  of  Arizona 
from  the  seas  late  in  the  Tertiary  age. 

Arizona  has  copi)er  mines,  or  attempts  at  mines,  in  the  counties  9 
Apache,  Cochise.  Coconino,  (iila,  (iraliam,  Maricopa,  Mohave,  Pima,  PiMl 
Santu  Cruz,  Yavapai  and  Yuma,  this  list  including  every  county  in  theteni 
tory.  The  ])rincipal  districts,  in  order  of  importance,  are  the  Warren  dil 
trict  at  Bisbee,  Cochise  county,  the  Oreenlee  district  of  Graham  county,  th 
Globe  district  of  Gila  county  aud  the  Jerome  district  of  Yavapai  ooonts 
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All  of  the  more  common  oxidized  And  sulphide  ores  are  noted,  and  thcw 
h  considonibli*  imtivc  eop])er,  *K^c'iirriHg  a*  masses  up  to  some  huodrM- 
weights  in  size,  and  as  finely  comminuted  native  metal  in  the  duccjin^  whicli 
is  heavy  along  the  walla.  I'he  principal  orei*  are  dissemitiHted  chalcociti?  aaJ 
chalcopyrite,  the  chalcocite  usually  being  associated  with  manganese  in  i 
tale  gangut*.  and  being  tlic  source  of  more  than  half  of  the  total  c«ipj)tT 
production  of  tlie  district.  There  are  small  but  appreciable  values  in  silver 
and  golil,  and  to  the  northwestward  of  the  cupriferouft  crescent  are  lead  ortw, 
and,  in  fact,  Bi^l^ce  was  a  lead  camp  previous  to  the  opening  of  the  copper 
deposits  of  the  Copper  Queen  mine,  in  Ih'80.  The  xone  of  oxidation  is  m«t 
erratic,  and  fu!l  oxidation  ia  noted  to  the  greatest  depth  yet  reached^  which 
ia  nearly  a  quarter-mile.  The  seeonilary  sulphides  are  found  with  oxidized 
ores  atwive  and  below,  and  even  the  unaltered  sulphide,  chaloopyriti',  ia 
sandwiched  between  oxidixed  ores  and  native  copper,  in  a  most  confu^ini 
manner.  Indications  are  not  espeeially  promising  either  north  or  soutit 
of  the  eiipriferouH  crescent,  though  narrow  fissure  veins,  ctjutaining  hi^h 
grade  ores,  are  noted  in  the  granite- porphyry  for  nearly  the  entire  length 
of  the  range. 

In  Coconino  county  there  are  promising  copper  outcrops  on  the  south 
em  plateau  of  the  Grand  Canon  of  the  Coloraiio  River,  and  aeveral  smaHj 
mines  have  produced  iimited  quantities  of  ore,  nminly  rich  c-arlx>nate<^,  witk 
occasional  chrysocolla  and  a  little  clialcocite.  There  also  are  devtdopin|{ 
copper  mines  in  the  vicinity  of  Flagstatt,  and  at  Ryan,  in  the  northern  part 
of  the  count3%  near  the  Utah  line. 

The  first  mines  in  the  (JIoIm?  camp  of  tJila  county  were  opened  for  sil 
ver,  in  1874,  and  were  cloned  in  1877,  copper  mining  beginning  in  the  follow 
ing  year.     The  pioneers  suffered  sever«*ly  froiu  raids  of  the  Apaches,  ani 
worked  under  great  economical  diniad vantages,  due  to  poor  transportjiti* 
facilities  and  expensive  fueL     OxidizcHi  ores  only  were  smelted  until  19t»a,? 
when  sulphide  smelting  was  introduced.     The  geological  base  of  the  Clobe 
district  is  the  Pina!  schist,  of  pre-Cambrian  age,  succeeded  by  the  Apach* 
group  of  pre-Cambrian  rocks  and  the  Globe  limestone,  including  beds  of  ag9 
from  Devonian  to  upper  Carboniferous,  faulted  by  the  Gila  eonglonierate  oi 
Tertiary  age.     After  the  laying  d<^\vn  of  the  Gila  conglomerate'  there  wi 
much  faulting  and  compression,  with  marked  metamorphism,  with  a  com- 
plex of  ernptives  enjoying  a  great  variety  of  lithoh>gical  cognomens,  accord 
ing  to  the  fancy  of  the  geologists.     R<*ughly  speaking  it  may  be  said  thai 
a  liniegtone  arnl   diabase  contact  shows  ore  bcniies  occurring  ha   irregular 
lenses,  praetieally  parallel  with  the  horizontal  bedding  planes  of  the  lime- 
stone series,  up  to  nearly  11(10  fi'et  in  thickness,  resting  on  cjuartzite..    Th«' 
Old  Dominion  fault  in  a  very  prominent  geohigieal  landmark,  ore  occurrii 
mainly  on  the  southern  side.    There  are  lissure  veins  and  fault  fmsurea,  bui 
many  HsRures  are  not  all  minerali»e<i.     The  average  strike  of  the  veins  i» 
approximately  northeUHt  ami  southwest,  with  dips  of  40  to  90  degrees.    The 
ore    bodies    may    be    divi<led    into    three    chisses,     these    Wuug    irregular 
masses    in    limestone,    fissure     veins,    and    irregular    mineral  iicationa    of 
the     permeable     rocks,       f)res     are     nininly     oxidize*!,     but     with     occa- 
sional occurrences  of  sulphides,  wliieh  may  have  oxidized  ores  below  as  wel 
ITS  above.     The  oxidised  ore^  exirry  conf-ideraMe  hematite  in  their  gangue,. 
but  arc  highly  silieious  and  require  heavy  lluxing  with  iron  aa  well  as  limn,' 
The  shortage  of  sulphide  ores  needed  to  furnish  iroir  for  fluxing  the  OJcidi: 
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ores  is  a  drawback  to  the  fieM.  The  tilobc  4ifltrict  is  quite  extensive  in  area, 
and  the  Gibson  property  shows  veins  of  very  high-grade  massive  secondary 
sulphides,  in  schist.  Copper  developments  are  under  way  in  the  San  Carlos 
and  Christmas  districts,  and  elsewhere  in  Gila  coimty. 

The 'Greenlee  district,  in  which  are  found  the  mining  towns  of  Clifton, 
Morenci  and  Metcalf,  is  known  commonly  as  the  Clifton  district,  and  is  the 
oldest  of  the  present  important  copper  fields  of  Arizona,  dating  from  1872, 
and  also  is  notable  for  the  invention  of  the  water-jacket  blast-furnace.  This 
district  is  second  in  Arizona  as  a  producer,  but  is  second  to  none  in  size  of 
its  ore  bodies,  though  the  ore,  while  occasionally  found  in  high-grade  fis- 
sures, is  mainly  of  low  copper  tenor.  The  Arizona  and  Detroit  mines  are 
working  low-grade  ore  bodies  carrying  3  to  4  per  cent,  copper  only,  and  the 
future  of  the  district  rests*  mainly  on  extensive  development  of  ore  bodies 
of  even  lower  average  tenor. 

The  geology  of  the  Clifton  district  probably  is  more  complex  than  that 
of  any  other  important  copper  field  of  the  world,  and  would  require  a  mono- 
graph of  a  hundred  pages  or  more  for  a  complete  exposition.  A  most  criti; 
cal  and  exhaustive  study,  of  this  field  has  been  made  by  Prof.  Waldemar 
Lindgren,  of  the  United  States  Geological  Survey,  and  his  rej)ort  thereon  is 
a  monumental  work.  The  Clifton  district  may  be  described  as  a  geological 
island  of  pre-Tertiary  granite-porphyry,  quartzitc  and  limestone,  surrounded 
by  lava  flows  and  a  sedimentary  scries  of  Paleozoic  age,  including  quartzite 
and  conglomerate,  upon  which  is  imposed  about  800  feet  of  limestone  beds 
of  Silurian,  Devonian  and  Carboniferous  ages,  intruded  by  porphyry  and 
partially  covered  with  flows  of  rhyolite  and  andestite.  The  porphyry  is 
essentially  a  monzonite  and  much  of  it  is  workable  as  an  ore  of  low  grade. 
Contact  metamorphism  apparently  is  responsible  for  most  of  the  extensive 
mineralization,  though  there  are  evidences  at  many  points  of  secondary  en- 
richment. The  oxidized  zone  extends  from  surface  to  a  depth  of  50  to 
200  feet,  usually  carrying  oxidized  ores  of  greatly  varying  tenors,  though 
sometimes  barren.  The  zone  of  secondary  sulphides  is  100  to  500  feet  in 
depth,  carrying  chalcocite  and  bomite,  succeeded  by  the  pyritic  zone  carry- 
ing chalcopyrite  and  sphalerite,  associated  with  pyrite.  The  ores  of  the 
pyritic  zone  are  low  in  copper  tenor,  and  difficult  of  reduction,  because  of 
the  considerable  quantities  of  zinc  associated  therewith,  but  this  zone  con- 
tains enormous  quantities  of  ore,  which,  without  question,  will  be  extracted 
in  the  future.  The  ore  bodies  include  oxidized  ores  occurring  in  irregular 
forms  near  contacts,  also  fissure  veins  of  sulphide  ores  in  the  porj)hyritic 
zone,  and  contact  deposits  in  prophyry.  There  also  are  stock werks,  carry- 
ing veinlets  of  disseminated  chalcocite,  these  occuring  mainly  in  porphyry, 
but  occasionally  in  quartzite.  The  cupriferous  monzonite  may  be  considered 
the  predominant  ore  deposit,  this  containing  finely  disseminated  chalcocite 
in  a  highly  altered  monzonite-porphyry,  with  tlie  gangue  ranging  from 
quartz  to  talc.  Considerable  brochantite  is  produced,  this  being  one  of  the 
few  districts  where  brochantite  is  found  as  a  commercial  ore.  The  rich 
oxide  and  carbonate  ores  of  early  days  are  practically  exhausted,  in  the 
older  and  larger  mines,  but  oxidized  ores  low  in  copper  tenor  are  treated  by 
leaching,  this  being  one  of  the  very  few  American  copper  fields  in  which 
leaching  processes  are  employed  successfully.  The  average  of  all  ores 
treated  in  the  district  is  about  3.5  per  cent,  copper  and  18  cents  gold  per 
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short  Ion,  whiie  the  oxidised  ore»  treated  liy  the  Arunxna  Capper  Co.  avenge 
under  .1  p«»r  i-ont.  copper,  iirid  itrr  the  Jtiwesit  in  gnule  of  OJxy  oajiper  or** 
treat  (Mi  at  a  profit  in  Arizona, 

In  addition  lu  Uie  inineH  of  tlie  tirecidee  district  there  are  smjtU  copjxt 
properties  efsewht-re  in  (Jrahum  ^^ounly.  notably  at  Fort  ThoioAs,  Fort 
Orant,  J'iniu,  Safford,  S*>Ioinonville  and  Wiiknix. 

Maricopa  (xjunty  has  a  con>>iderahle  numher  of  developing  mined*  ol 
various  degrees  of  promise.  The  principal  copper  mining  districts  are  found 
at  Wickenburg,  Cave  Creek  and  ^lorristown. 

Mining  operations  in  Mohave  county  have  been  mainly  fur  the  precinti^ 
metals,  Itut  there  are  a  niirnher  of  developing  copper  mines  in  the  vicinity 
of  Kinguian  and  Chloride,  and  copper  properties  of  considerable  promia* 
are  noted  ahnig  the  Colorado  River,  and  on  the  Bill  Williams  Fork  Ri?ef 
that  forms  the  houiulary  line  between  Mohave  and  Yuma  cnuntieA. 

Navajo  cotinty  has  no  copper  prwlucers,  but  there  are  ore  bxlies  appar- 
ently worthy  of  serious  investigation.  On  the  Navajo  Indian  Reservation* 
shortly  south  of  the  Ctah  line,  Triassic  sandstones  show  a  j*tratura  carry- 
ing ehrysoeolla  and  occasional  melaconite,  as  speisa  and  nudule>i>  rich  but 
very  erratic  in  occurrence. 

The  princij>al  proilucing  copper  fi^ld  of  Pima  ctmnty  is  tlie  Silver  B<»11 
disstrict,  though  production  has  begun  fr«)m  the  Pima  district.  *Thc  prinn* 
pal  mining  Helds  of  the  county  are  found  in  the  Sierrita,  Santa  Rit4i  and 
Santa  Catalina  mountains.  In  the  latter  diiitriet,  near  Tuescin,  more  of 
leas  exploratory  and  developuit*nt  work  has  been  done  for  aliout  &evea 
mil(*a.  The  mountains  show  a  ^anitic  core,  w^ith  quart zite  and  limestone 
sedimentary  hetis,  cut  by  intrusive  dvkes  of  diabase,  with  ore  occurrenci* 
fibmg  the  dykea. 

The  Silver  Bell  district  is  in  the  Silver  rSell  Mountains,  a  sma11«  ita- 
hited  range  of  less  tlniu  3,000  feet  elc^'ation.  The  hilla  have  granite  baaeik 
with  quartzite  and  limestone  strata  superimposed,  the  latter  being  mncll 
eroded,  with  the  u^ual  intrusive  rocks,  the  ore  bodies  occurring  n»  irregular 
masses  with  prominent  gossans,  in  porphyry  ahear-planea,  and  in  limestoiM 
and  granite-porphyry,  near  the  ctmtacta.  The  ores  are  mainly  chalcopyri 
and  liomite. 

The  Pima  district,  on  the  slope  of  the  Sierrita  Mountains,  was  min< 
first  in  1S80,  for  silverdead  ores.     This  district  shows  Inrge  bodies  of  lo 
grade  ore  in  limestone,  and  occasionally  iu  porphyry,  along  the  contact 
these  rocks,  the  ore  usually  having  a  limestone  gangue,  there  being  inti 
ive  quart  zites. 

In   tht»  Santa  Rita  ^lountains  the  ILIvetia   district   shows   Carbonif' 
erous  limestone  strata,  with  prophyritic  intrusions,  the  ore  liodies  showi: 
good  gossan  outcrops. 

Pinal  county,  while  having  no  large  copper  prodticers,  has  Mevem]  dia- 
tricts  of  ilecided  promise,  and  should  become  uu  tmpc»rtant  copper  field,  wi' 
further  development.     The   Puiy  or   Kelvin  district   shows  a   zone   of  a] 
proximately  one  mile  width,  with  a  lengtTi  of  at  least  three  milea,  in  whii 
occur  banded  ncid  igneous  rocks,  giving  stnmg  evidences  of  thermal  alt 
ations   and   siliciflcation,  carrying  clmleopyrite   coated  with   chaleocite, 
small  particles  and  thin  vein  lets,  with  gangue  of  country  rock,  and 
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showing  occasional  bunches  of  ore  of  fair  size.  The  surface  showing  of 
gossan  throughout  this  zone  is  good,  and  apparently  copper  continues  into 
the  diorite  to  the  westward  of  the  zone.  There  are  no  sedimentary  rocks  in 
or  near  the  principal  copper  zone.  A  little  high-grade  ore  is  noted  at 
points,  but,  as  a  rule,  the  ore  is  low  in  copper  tenor,  though  in  tremendous 
quantity.  The  Mineral  Creek  district,  near  Ray,  shows  silicious  and  argilla- 
ceous shales  and  quartzite,  with  intrusive  dykes  of  granite-porphyry,  the 
quartzite  being  much  faulted  and  brecciated  along  fault -planes.  Carbonate 
ores  of  varying  tenor  are  found  throughout  the  district. 

The  Christmas  district,  on  the  Gila  River,  shows  oxidized  and  sulphide 
ores,  in  altered  limestone  near  porph^nritic  intrusives,  ore  being  mainly 
chalcopyrite,  associated  with  a  profusion  of  magnetite. 

The  Pioneer  district,  sometimes  called  the  Superior  district,  was  worked 
originally  for  gold.  The  principal  copper  property  in  this  district  has  two 
contact  veins,  between  quartzite  and  limestone,  carrying  silicious  oxide  and 
carbonate  ores,  more  or  less  auriferous  and  argentiferous,  with  occasional 
free  gold,  and  associated  with  iron  and  manganese. 

The  Casa  Grande  district  shows  ore  of  good  average  tenor,  and  copper 
ores  of  more  or  less  promise  are  noted  at  various  other  points  in  the  county.' 

Santa  Cruz  is  the  smallest  county  in  Arizona,  lying  near  the  Mexican 
border.  Principal  developments  are  in  the  Patagonia  Mountains,  where 
there  are  several  mining  districts.  This  mountain  range  shows  the  charac- 
teristics common  to  practically  all  of  the  isolated  ranges  of  the  Sonoran 
Plateau,  and  ore  bodies  occur  mainly  as  contacts  between  limestone  and 
porphyritic  rocks,  or  in  the  limestone  near  the  point  of  contact.  The  cop- 
per ores  usually  are  auriferous  and  argentiferous,  and  in  most  cases  are  as- 
sociated with  galena  and  sphalerite,  the  latter  causing  considerable  trouble 
in  reduction. 

The  county  of  Yavapai  in  area  would  put  to  blush  several  of  the 
smaller  kingdoms  of  Europe,  and  is  mineralized  in  all  of  its  mountain 
ranges.  This  county  is  the  principal  gold  district  of  Arizona,  and  shows 
copper  ores,  of  more  or  less  promise,  in  practically  every  one  of  its  nu- 
merous mining  districts.  There  are  copper  mines,  or  attempts  at  mines, 
near  Big  Bug,  Briggs,  Carrollton,  Cherry,  Crown  King,  Dewey,  r!in)ert, 
Granite,  Groom  Creek,  Humboldt,  Huron,  Jerome,  Kirtland,  Maxton, 
Mayer,  McCabe,  Middleton,  Minnehaha,  Poland,  Providence,  Prescott,  Stod- 
dard and  Turkey.  The  only  important  copper  producer  is  in  the  United 
Verde  mine,  at  Jerome,  though  the  Bradshaw  Mountains  have  small  i)ro- 
ducers  of  promise,  and  there  are  other  fields  in  which  development  work 
is  under  way. 

The  Verde  district,  which  includes  Jerome,  is  very  rugged.  The  district 
was  fissured  and  faulted,  then  cut  transversely,  at  nearly  right  angles,  by 
dykes,  followed  by  extensive  mineralization,  apparently  by  metasomatiu 
action.  The  country  rock  is  a  schistose  slate,  extensively  intruded  by  igne- 
ous dioritic  rfK»ks,  with  an  unconfor!naI)le  rappinjf  of  liiiioston«'H  and  sand- 
stones of  later  age  devoid  of  cop]>er.  The  veins  at  Jerome  and  to  the 
southward  show  strong  gossans  and  promising;  surface  indications,  but 
many  attempts  at  developing  mines  have  rer>ulted  in  tin;  making  of  no  im- 
[jortant  prcHlucers  except  the  I'nited  X'erde.  This  projK'rty  shows  two  f»ro 
Ixxlies  separate*!  by  low-grade  ore  and  a  <jii;irt/.ite  »Iyke  very  rirh  in  gold 
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and  silver.     There  is  a  limit©rl  zone  of  oxidlzecl  ores,  largely  worked  o«t. 
but  the  principiil  values  are  in  disseminftted  sulphides. 

Yuma  county  wass  accessible  with  such  difficulty,  until  the  building  of 
the  Arizona  &  t'aHfornia  raHruad,  in  1906,  that  copper  mining  development* 
have  hipgf'dt  thouj^di  there  are  notable  deposits  of  copper  ore  along  the  Colo- 
fiido  and  Bill  WiliianiH  Fork  rivers.  The  Empire  Flat  district  ahows  schist 
and  linicijtone  beds*  with  intrusive  granite,  carrying  fissuri>  veina  with  itrvmg 
gossans.  The  ores  nrv  of  fi^reat  variety,  and  exceptional  richness,  includinf 
considerable  ehrysocolla  in  the  oxidized  zone,  and  secondary  sulphide*  of 
high  average  tenor.  The  dis^triet  around  Empire  Landing,  about  75  milw 
above  Empire  Flat,  is  partly  in  Vuitia  county.  Arizona  and  partly  in  Sao 
Bernardino  county,  Califoniia.  Although  explored  slightly  during  the  pre- 
ceding twenty  years,  development  may  be  said  to  dat«  from  the  advent  of 
a  railroad,  in  1006,  though  »ome  co|»per  ore  was  mined  and  shipped  by  way 
of  the  Colorado  River  to  Swansea,  in  early  days.  There  are  ore  occurrences 
of  con-Hiderabli*  promise  in  this  district, 

ARKANSAS.  Copi>er  r^rcs  are  noted  sparingly  throughout  the  Ozark 
uplift,  and  copper  deposits  arc  foimd  in  the  counties  of  Baxter,  Garland, 
Montgomery,  Marion,  Pulaski,  Searcey  and  Sevier,  The  ore  aa  a  rale  h 
chalcopyrite,  and  quite  commonly  is  associated  with  galena  and  sphalerite. 
The  lea<l  aiul  zinc  deposits  of  the  Ozark  region  ai)parently  are  of  greater 
promise  than  the  copper  ores,  Tetrabedrite  and  tennantite  are  not«d  ton 
miles  north  of  Little  Roek,  in  Pulaski  county, 

CALIFOHNIA,  Few  states  in  the  I'nion  arc  more  richly  endi»wed  wiiH 
copper.  The  tirtil  discovery ,  made  in  is 40,  when  California  was  a  portion  of 
Mexico,  was  near  El  Paso  Scdedad,  in  what  is  now  Los  Angeles  ct»unty,  and 
in  1854  a  little  copper  was  produced  therefrom.  In  is;i5  copper  wa«  djMwv- 
ered  in  Alpine  county,  but  the  Napok^jn  mii]i%  in  Calaveras  county,  dii»oov- 
ered  and  o|»encd  in  IHfiO,  was  the  first  Ualifornian  copper  producer  of  irnpor- 
tanee.  There  was  a  copper  boom  in  1862  and  1803,  with  hundreds  of  stock 
companies  organized,  and  between  1863  and  1866,  nine  small  copper  smelt**r» 
were  built  in  the  state,  the  local  production  being  about  two  million  p^un^Ia 
in  19G4,  in  addition  to  consideralde  shipments  of  ore  to  Swansea,  Ballimo 
and  New  York.  After  1868  the  industry  was  practicjilly  non-existent,  until 
189G,  when  the  Iron  Mountain  mine,  under  English  management,  bocame  an 
important  producer.  The  higli- water  murk  of  production  was  reaclted 
1901,  i^ith  an  output  of  34,9:51,085  pounds  fine  copper,  in  which  yeaf 
Shasta  county  produced  30,990,781  pounds,  with  betw^een  one  and  two  milb 
ion  pounds  each  from  Calavera^i  and  Fresno  coimties,  the  balance  of  tht 
output  lieing  composed  of  the  small  contributions  of  fifteen  other  counttea. 
In  1900  California  atood  fourth  among  the  copper  producing  fields  of  th^ 
United  States. 

There  are  o<H*urrcnces  of  copper  ore  in  aliout  fifty  of  the  ftfty-«eveii 
counties  of  California,  and  there  are  copper  mines  of  more  or  less  import- 
ance  in    the   counties   of:     Ahuiieda,   Alpine,    Amador,    Calaveras,    Colusa 
Contra    Costa,    Del    Norte*    El     Dorado,    Fre^^nn,    Humbiddt,    Inyo,    KemJ 
Lake,  Lassen,  l^s   AngelfS^  ^fadera,  Marin.  Mariposa,   Mendocino,   Meree* 
Mono,  Nevada,  IMacer,  Plumas,  Uiver?,iile,  '^nn  Bernardino,  San  Diego,  Saul 
Luis  Obisjm,  Santa  Clara,  Shasta,  Siskiyou,  Sonoma.  Tehama,  Trinity,  TU'^ 
la  re  And  Tnnltmine, 


UNITED  STATES.  177 

The  copper  fields  of  the  state  may  be  divided  into  four  groups,  of  which 
the  first  in  productive  importance  is  in  Shasta  county,  the  second  in  the 
Sierra  Nevadas,  the  third  along  the  Coast  Range  Mountains,  and  the  fourth 
in  the  desert  region  of  Southern  California,  near  the  Nevada  and  Arizona 
lines.  The  Sierra  Nevada  copper  belt  stretches  along  the  western  flanks 
and  foothills  of  the  mountains,  showing  practically  continuous  occurrences 
of  copper  for  nearly  400  miles,  reaching  from  Oregon  on  the  north  to  nearly 
the  Lower  California  line.  This  field  contains  many  old  mines,  and  is  a 
district  of  much  promise.  The  Coast  Range  field  shows  copper  deposits  for 
about  150  miles  southward  from  the  Oregon  line,  but  the  principal  occur- 
rences and  developments  are  in  Siskiyou  and  Del  Norte  counties,  on  the 
Oregon  boundary.  The  southern  extension  of  the  Coast  Range  belt  also 
shows  copper  ores  in  San  Diego  and  adjoining  southern  counties.  In  Kern 
county  there  is  an  apparent  branching  of  the  Sierran  copper  range,  with  an 
offshoot  that  traverses  lo^o  and  San  Bernardino  counties,  reaching  over  into 
the  neighboring  territory  of  Arizona,  thus  establishing  a  close  geographical 
and  geological  connection  between  the  copper  measures  of  southeastern 
California  and  central  western  Arizona.  The  mines  of  Shasta  county  are  of 
preponderant  importance,  Calaveras  county  in  the  Sierra  Nevadas  coming 
second,  with  Fresno  third,  and  with  important  developments  under  way  in 
Siskiyou  and  Del  Norte  counties. 

As  a  rule  the  alteration  zone  of  Califomian  copper  deposits  is  compara- 
tively shallow,  showing  oxidized  ores  of  high  grade  in  profusion  at  surface, 
usually  succeeded  by  unaltered  chalcopyrite  at  an  average  depth  of  about 
one  hundred  feet  only. 

The  copper  district  of  Shasta  county,  as  developed,  is  a  crescent  of  two 
to  three  miles  average  width  by  about  thirty  miles  extreme  length.  The 
principal  developments  arc  in  the  western  third  of  the  crescent,  though 
there  are  properties  of  promise  to  the  eastward.  .  This  district  shows  an  ex- 
tensive series  of  sedimentary  rocks  ranging  in  age  from  Miocene  to  Devon- 
ian, associated  with  igneous  rocks  of  various  ages,  intercalated  with  the 
sedimentaries,  or  more  commonly  occurring  as  intrusives.  The  western  end  of 
the  crescent  shows  slate  to  the  west  witli  granite-porphyry  and  quartzite 
to  the  east.  Copper  ores  occur  as  sulphide  deposits  in  contact  zones  and 
shear  zones  and  a  wide  and  irregular  belt  of  igneous  rocks  runs  from  Iron 
Mountain  past  Bully  Hill,  traversing  a  series  of  sedimentaries  ranging  from 
Devonian  up  to  nearly  the  top  of  the  Triassic  series.  A  large  portion  of 
this  rock  is  volcanic,  embracing  acid  and  basic  lavas,  with  fossiliferous 
tuffs.  The  entire  district  is  much  faulted  and  sheared,  with  sulphide  ore 
bodies  occurring  in  shear  zones  ranging  up  to  hundreds  of  feet  in  width. 
These  lenses  are  usually  flat-lying,  with  chalcopyrite  disseminated  in  py- 
rite,  almost  invariably  auriferous,  but  low  in  copper  tenor.  The  gossan  cap- 
pings  are  massive,  and  large  bodies  of  silicious  ore  are  lacking.  The  Iron 
^lountain  mine  was  worked  originally  for  gold  and  silver  values  in  the 
gossan. 

In  Calaveras  county  the  principal  developments  arc  in  the  vicinity  of 
Copperopolis,  where  mining  has  been  done,  more  or  less  regularly,  for 
many  years.  The  ore  bodies  occur  in  black  pyritous  slate,  in  a  bed  of  am- 
phibole  schist,  the  geolojfical  horizon  being  the  same  as  at  the  gold  mines 
of  the  Mother  I^de,  twelve  miles  castwtird. 


178 


THE  COPPER  EANDBOOK. 


Along  the  coast  there  urc  important  deposits  of  cupriferous  pyrites  in 
the  suburbs  of  Onklanrl,  Abinieri.-i  coimty,  on  San  Francisco  Bay,  tind  copper 
has  hccn  finind  in  Power  digging  on  Connecticut  street,  between  Eighteenth 
and  Mari|K»»a  streets,  in  thL-  I'ity  of  San  Francisco. 

Santa  Chira  county  has  promising  copper  deposits  in  the  vicinity  of 
the  New  Almaden  quick'^ilvcr  mines.  Copper  was  discovered  in  Los  Osos 
district  of  the  Coast  Range  Mountains,  San  Luia  Obispo  county,  tn  1854. 
In  San  Dit'go  county  copper  occurs  in  the  Encinitas  district,  and  at  varioiua 
other  points. 

In  the  desert  eountry  of  aoutheastem  Calif omia»  comprised  mainly  in 
the  counties  of  Inyo  and  San  Bernardino,  copper  occurs  at  numerous  points. 
The  l'bl'hel^e  district  of  Inyo  county  >iliovvs  promising  surface  indieationa 
and  rich  ores  at  several  points.  The  Death  Vnlley  rpffif>n  of  Inyo  county  waa 
the  scene  of  a  eopppr  boom  in  1900- Uf07,  when  'many  mining  compuniea 
were  organize<l.  and  considerable  work  was  done  in*the  Greenwater  district, 
which  lies  on  the  t!ank«  of  the  Funeral  Range,  east  of  Death  Valley,  Thu 
formation  of  the  Green  water  district  consists  of  underlying  granite-por- 
phyry, with  rbyolite  flows  and  tufT?,  the  summits  of  the  mountains  being 
capped  hy  remnants  of  basaltic  Hows,  \vith  no  sedimentary  rocks  known  as 
yet»  The  mineralizetl  belt  w  alwut  30  miles  in  length,  and  ores,  as  found, 
arc  maiuly  of  hijjh  average  tenor,  highly  silicious,  occurring  in  shear  iEonr« 
in  granite,  having  a  generally  southwesterly  trend,  in  streaks  of  one  to  three 
feet  in  width.    The  Green  water  district  has  proven  disappointing, 

COLORADO.  Nearly  one -third  of  the  refined  copper  produccil  by  Colo* 
rado  smeUers  comes  from  ores  mined  in  other  states  and  territori<^s»  and 
U[>wanlH  of  linlf  of  the  copper  production  from  Colorado  mines  comes  from 
Leadville.  in  Lake  county,  where  the  priucifial  mineral  prodnets  are  lead, 
silver  jind  zinc,  but  at  depth  there  is  a  marked  increase  in  coy>per  valued,  and 
it  is  jXL>ssible  that  Leadville  may  become  a  copper  camp  of  importanct*,  in 
time,  PnieticHlly  the  entire  copper  output  of  the  state  is  secured  as  a 
by-product  from  silver- lead  and  zine  ores.  With  the  exception  of  a  plateau 
in  the  eastern  half  of  the  state,  Colorado  is  heavily  mineralized  through* »iit 
the  mountains,  hut  as  a  rule  the  geologicjil  conditions  are  not  so  favoral>le 
to  the  occurrence  of  large  bodies  of  coppicr  as  in  most  of  the  other  mountain 
elates.  Out-^-ide  of  the  Leadville  district  the  most  promising  copper  fields 
seem  to  he  in  I^rimer  and  Routt  counties.  There  are  copper  mines,  ur 
mines  carrying  wmsiderahle  copper  vnhies,  in  the  counties  of  Boulder,  Chaf- 
*fee.  Clear  Creek,  Costilla,  Custer,  Delta,  Dolorea,  Eagle,  El  Paso,  Fr^^mont. 
Gilpin,  Grant,  Gtinuison,  Hinsdale,  Huerfano,  Jefferson,  Lake,  LaPIaia. 
T^Hnier,  Mesa,  ibmtrose,  Ouray,  Park,  Pitkin,  Routt,  Saguache,  San  Juan. 
8an  Miguel,  Summit  and  Teller. 

Larimer  county  shows  numerous  copper  deposits  near  the  Wyoroinj! 
line»  the  Pearl  district,  lyin^^  about  20  miles  southeast  of  Encan^mn'nt, 
Wyoming,  being  the  most  important.  The  geology  of  the  Pearl  dir?triet  i-* 
much  the  same  as  that  of  Kncampment.  except  that  quart;^ite  is  lacking, 
the  prevalent  rock  formation  being  grnTute  niasHCs  cut  by  jH-fjuuitite  dyk*  m, 
The  ore  is  mainly  chaleopyrit^,  asam'iated  with  conaiderable  <]inintitie>&  *^f 
upbalerite. 

The  Silverton  mines  of  San  Jiinn  eounty  produce  eonsidenible  e4»|)per 
ore  a«  a  by  pUNluet   from  j%ilv'er  nil  lies.  Sun  Juan  eciunty,  ranking  st^eond 
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to  r^ike  county  in  the  state,  as  a  copper  produetT,  with  an  average  yearly 
output  rising  two  niiNion  pounds  of  line  copper. 

CONNECTICUT.  The  first  copper  mine  in  the  United  States  wad 
opened  at  Granby,  Hartford  county,  CJonnecticut,  in  1705,  this  being  the 
Newgate  mine.  The  Bristol  mine  in  the  same  county  also  was  a  producer. 
The  Bristol  yielded  mainly  chalcocite,  bomite  and  chalcopyrite,  with  a  littlo 
malachite  from  the  upper  portions  and  was  opened  in  a  fault  zone  between 
gray  gneiss,  hornblende  schist  and  Triassic  sandstone.  Native  copper  is 
noted  at  Farmington,  in  the  same  county,  and  there  are  occurrences  of  cop- 
per ore  at  New  Britain  and  Simsbury,  the  latter  being  cupriferous  pyrites, 
which  also  occur  in  Hartford  county.  Native  copper  occurs  at  Farmington, 
in  red  sandstone.  A  200 -pound  mass  of  native  copper  has  been  found  in 
alluvium,  near  New  Haven,  and  there  are  sulphide  copper  ores  at  Carmel 
Centre  and  Cheshire,  in  New  Haven  county.  Copper  ores  are  noted  also  at 
Brookiield  in  Fairfield  county,  Roxbury  in  Litchfield  county,  Middletown  in 
Middlesex  county^  Bolton  in  Tolland  county,  and  Montville  in  New  London 
county. 

DELAWARE.  No  workable  deposits  of  copper  ore  are  known  in  this 
state,  but  chalcopyrite  has  been  found  in  a  granite  quarry  on  the  Brandy- 
wine  river,  near  Wilmington,  New  Castle  county. 

FLORIDA.  Small  veins  of  sulphide  co])per  ores  are  reported  from 
several  points  in  Florida,  but  no  workable  copper  deposits  are  known. 

GEORGIA.  A  little  copper  mining  was  done  in  the  Ducktown  belt, 
circa  1870-1875.  Fannin  county  carries  the  eastern  extension  of  the  Duck- 
town  copper  belt  of  Polk  county,  Tennessee,  and  the  No.  20  mine,  between 
Pierceville  and  Frytown,  has  a  20- foot  vein  of  sulphite  ore  giving  assays 
of  3  to  30  per  cent,  copper,  and  with  the  usual  oxidized  ores  in  the  upper 
portion. 

Lincoln  county  has  gold,  silver  and  copper  ores  at  various  points.  The 
Seminole  mine  has  three  veins  in  a  300-foot  shear  zone  in  mica-schist,  cut 
by  diabase  dykes.  The  ore  is  chalcopyrite,  associated  with  galena,  sphal- 
erite and  pyrite,  in  chutes  averaging  about  3  feet  with  a  maximum  width 
of  8  feet.  The  richer  ores  carry  seven  to  twenty  dollars  gold  and  silver  per 
short  ton. 

The  Chestatee  mine,  six  miles  from  Villa  Rica,  in  Carroll  county,  has 
a  bedded  vein  of  cupriferous  pyrite  20  to  30  feet  in  width,  with  pay-streaks 
along  either  wall,  and  has  an  outcrop  traceable  for  about  2,000  feet.  This 
vein  is  said  to  assay  about  3  per  cent,  copper,  but  probably  does  not  average 
more  than  alx)ut  half  that  amount. 

In  addition  to  the  occurrences  noted  in  the  preceding  counties,  copper 
ores  are  found  in  the  counties  of  Clierokee,  Haversham,  Rabun  and  Wilkes. 

IDAHO.  Copper  was  discovered  in  Idaho  in  1864,  but  very  little  actual 
mining  was  done  for  the  metal  until  1890.  Copper  ores  are  noted  in  the 
counties  of  Bannock,  Bear  Lake,  Bingham,  Blaine,  Custer,  Idaho,  Kootenai, 
I^mhi,  Nez  Perce,  Owyhee,  Shoshone  and  Washington. 

The  Cceur  d'Alene  copper  belt  adjoins  the  lead  belt  on  the  south  and 
east  in  the  vicinity  of  Stevens  Peak,  and  extends  through  Shoshone  county, 
Idaho,  into  Missoula  county,  Montana.     Although  silver-lead  mines  have 
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Along  the  coast  th^re  arc  impoHant  doposits  of  cupriferous  pyrite*  in 
the  suburbs  of  Oakland,  Alameda  county,  on  S«n  Francisco  Bay,  ond  copper 
lias  bnen  found  in  -^eucT  dignt^ing  on  Connecticut  j^treet,  between  Eighteentti 
nnd  ilanpor*ft  streets,  in  the  city  of  San  Francisco. 

Santa  CInra  county  lias  promising  copper  deposits  in  the  vicinity  of 
the  New  Almaden  quicksilver  mines.  Copper  was  discovered  in  Lo«  Oso« 
district  of  the  Coast  Range  Mountains,  8an  Luia  Obispo  comity,  in  1854. 
In  San  Diego  county  copper  occurs  in  tlie  Eucinitaa  district,  and  at  yarious 
other  fK)ints. 

In  the  dcaert  country  of  southea^itern  California^  co0iprit*ed  mainly  in 
the  counties  of  Inyo  and  San  Bernardino,  copper  occurs  at  numerous  points. 
The  Cbehebe  district  of  Inyo  c<mnty  showa  promii^ing  surface  indications 
and  rich  ores  at  several  points.  The  Death  Valley  re^jion  of  Inyo  county  was 
tha  «oene  of  a  copper  boom  in  lOOG-1907,  when  'many  mining  companies 
were  orgtmized.  and  conisiderable  work  was  done  in* the  Cirecn water  district, 
which  lies  on  the  Hanks  of  the  Funeral  Range,  east  of  Death  Valley.  The 
formation  of  the  tlreen water  diMtrict  consists  of  underlying  granite-por- 
phyry, with  rhyolite  flows  and  tufTs,  the  siinimits  of  the  mountains  beings 
capped  by  reiiinaiits  of  liasaUic  flows,  with  no  gedimentary  rocks  known  %s 
yet.  Tiie  mineralizeil  belt  is  about  30  miles  in  length,  and  ores,  as  found, 
are  maitdy  of  hifib  aveni»xe  tenor,  highly  silicious,  occurring  in  fihear  zones 
in  granite,  having  a  generally  Houtbwesterly  tn^nd.  in  streaks  of  one  to  thre<J 
feet  in  width.    The  Greenwater  district  has  proven  disappointing, 

COLORADO.  Nearly  one-third  of  the  refined  copper  produced  liy  C^ilo- 
rado  stnelters  comes  fnnn  ores  mined  in  other  states  and  territories,  and 
ujnvHrds  <*f  half  of  the  ropjior  production  from  Colorado  niines  comes  from 
Leudville.  in  Liike  county,  \\here  the  principal  mineral  prod  nets  are  lead, 
silver  and  7-ine,  but  at  depth  there  is  a  marked  increaae  in  copper  values,  and 
it  ia  possible  that  Leadville  may  become  a  Cfipper  camp  of  im|>ortance,  in 
time.  Pracf icnlly  the  entire  coppi»r  output  of  the  state  is  secured  as  a 
by-product  from  silver-lead  and  zinc  ores.  With  the  exception  of  a  plateau 
in  the  eastern  half  of  the  state,  Colorado  is  heavily  minerali/.ed  throughout 
the  mountains,  but  us  a  nil*'  the  ^yeologica!  conditions  are  not  so  favorable 
to  the  ocenrrenee  of  large  hollies  of  copper  as  in  most  of  the  other  mountain 
states.  Outside  of  tlie  I^'udville  district  the  most  |»romising  copper  fieids 
&eeni  to  he  in  T^arimer  au<l  Routt  Cfmnties.  There  are  copper  mines,  or 
mines  carrying  consldenible  copper  vahies,  in  the  counties  of  Boulder,  Chaf- 
'fee,  Clear  Creek,  Costilla,  Custer,  Delta,  Dolores,  Eagle,  E!  Paso,  Fr<5m4mt» 
Gilpin,  Crant,  Cunntson,  Hinsdale,  Huerfano,  JetTerson,  Lake,  LaPlata, 
Larimer,  Mesa,  Montrose,  Ouray,  Park,  Pitkin,  Routt,  Saguache,  San  Juan, 
San  Ariguel,  Summit  and  Teller. 

Larimer  county  shows  numerous  copper  depf^sits  near  the  Wyomin^r 
tine,  the  Pearl  district,  lying  about  20  miles  southeast  of  Encauipinent. 
Wyoming,  heing  the  most  important.  Tlie  geology*  of  the  Pearl  district  i^^ 
mtU'h  the  same  as  that  of  Kne^iinpmfnt.  except  that  quartzite  is  lacking, 
the  prevalent  rock  formation  being  granite  nuxsses  cut  by  pegmatite  dykea, 
T/>e  ore  is  mainly  ehaleopyrite,  associated  with  considerable  ijuantiiie*  of 
sfitialerite. 

The  Silverton  mines  of  San  Tnnn  county  produce  considerable  e«ipper 
ore  as  a  by  product   from  silver  uiines.  San  -liian  c<jiinty,  rankintr  b^'c^mil 
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to  Lake  county  in  the  state,  as  a  copp^^r  ])ro(luciT,  with  an  average  yearly 
output  rising  two  miNion  pounds  of  fine  copper. 

CONNECTICUT.  The  first  copper  mine  in  the  United  States  was 
opened  at  Granby,  Hartford  county,  Connecticut,  in  1705,  this  being  the 
Newgate  mine.  The  Bristol  mine  in  the  same  county  also  was  a  producer. 
The  Bristol  yielded  mainly  chalcocite,  bomite  and  chalcopyrite,  with  a  littlo 
malachite  from  the  upper  portions  and  was  opened  in  a  fault  zone  ])etween 
gray  gneiss,  hornblende  schist  and  Triassic  sandstone.  Native .  copper  is 
noted  at  Farmington,  in  the  same  county,  and  there  are  occurrences  of  cop- 
per ore  at  New  Britain  and  Simsbury,  the  latter  being  cupriferous  pyrites, 
which  also  occur  in  Hartford  county.  Native  copper  occurs  at  Farmington, 
in  red  sandstone.  A  200-pound  mass  of  native  copper  has  been  found  in 
alluvium,  near  New  Haven,  and  there  are  sulphide  copper  ores  at  Carmel 
Centre  and  Cheshire,  in  New  Haven  county.  Copper  ores  are  noted  also  at 
Brookfield  in  Fairfield  county,  Roxbury  in  Litchfield  county,  Middletown  in 
Middlesex  county^  Bolton  in  Tolland  county,  and  Montville  in  New  London 
county. 

DELAWARE.  No  workable  deposits  of  copper  ore  are  known  in  this 
state,  but  chalcopyrite  has  been  found  in  a  granite  quarry  on  tlic  Brandy- 
wine  river,  near  Wilmington,  New  Castle  county. 

FLORIDA.  Small  veins  of  sulphide  cojiper  ores  are  reported  from 
several  points  in  Florida,  but  no  workable  copper  deposits  are  known. 

GEORGIA.  A  little  copper  mining  was  done  in  the  Ducktown  belt, 
circa  1870-1875.  Fannin  county  carries  the  eastern  extension  of  the  Duck- 
town  copper  belt  of  Polk  county,  Tennessee,  and  the  No.  20  mine,  between 
Pierceville  and  Frytown,  has  a  20-foot  vein  of  sulphite  ore  giving  assays 
of  3  to  30  per  cent,  copper,  and  with  the  usual  oxidized  ores  in  the  upper 
portion. 

Lincoln  county  has  gold,  silver  and  copper  ores  at  various  points.  The 
Seminole  mine  has  three  veins  in  a  300-foot  shear  zone  in  mica-schist,  cut 
by  diabase  dykes.  The  ore  is  chalcopyrite,  associated  with  galena,  sphal- 
erite and  pyrite,  in  chutes  averaging  about  3  feet  with  a  maximum  width 
of  8  feet.  The  richer  ores  carry  seven  to  twenty  dollars  gold  and  silver  per 
short  ton. 

The  Chestatee  mine,  six  miles  from  Villa  Rica,  in  Carroll  county,  has 
a  bedded  vein  of  cupriferous  pyrite  20  to  30  feet  in  widtli,  with  pay-streaks 
along  either  wall,  and  has  an  outcrop  traceable  for  about  2,000  foot.  This 
vein  is  said  to  assay  about  3  per  cent,  copper,  but  probably  docs  not  average 
more  than  about  half  that  amount. 

In  addition  to  the  occurrences  noted  in  the  preceding  counties,  copper 
ores  are  found  in  the  counties  of  Cherokee,  Haversham,  Rabun  and  Wilkes. 

IDAHO.  Copper  was  discovered  in  Idaho  in  1S64,  but  very  littlo  actual 
mining  was  done  for  the  metal  until  1890.  Copper  ores  are  noted  in  the 
counties  of  Bannock,  Bear  Lake,  Bingham,  Blaine,  Custer,  Idaho,  Kootenai, 
Lemhi,  Nez  Perce,  Owyhee,  Shoshone  and  Washington. 

The  CoBur  d*Alene  copper  belt  adjoins  the  lead  belt  on  the  south  and 
east  in  the  vicinity  of  Stevens  Peak,  and  extends  through  Shoshone  county, 
Idaho,  into  Missoula  county,  Montana.     Althou<rh  silver- lead  mines  have 
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\nHi\  worked  for  yours  in  the  \vp.Mt«*ni  part  of  {}w  (\rur  d*Aleno  bolt,  no 
Hwriuua  attemiits  at  ooppor  ininiii^  vven^  l-o^iui  until  IS'.KS.  Tlii^  dintrict  now 
has  one  coimiderabli  prutluci-r^  and  a  iuiihIh  r  nf  dfVtdojiiiif;  iriiiins  of  jrronme. 
The  Snow  Stftrni  uiiiit*,  on  Stt'vtMis  iViik,  nrtir  tiu»  Mont  ami  bdundary,  shows 
ail  inipri'gnflted  cupriftTourt  zniie  i-unliorining  to  the  bodUin^  pUines  in  AI- 
gonkian  qiiartzite.  The  ore  body,  as  dfVfdojH^d,  is  10  ly  35  ie^it  m  width  aiiii 
upwards  ot  400  U^qI  m  kni^ih.  The  usual  uxidizcd  ore>*  a!>ove  are  8uecetHied 
by  diak'oc'ito  and  boriiiLt%  disHeniinuted  in  (pmrt/.ito,  with  occasional  hodic* 
of  i^liiiluop)  ritt'.  Tlif  ore  Ixxly  a>t  u  \\Iiole  »tverag<'s  ab^oiit  4  pur  cent,  cop- 
per,  (j  ounces  ailv<>r  and  $2  gold  per  bhort  ton»  the  ore  being  highly  silicioUA 
and  devoid  of  iron  and  alumina. 

The  Seven  Devils  and  iSnake  Kiver  copper  districtn  lie  mainly  in  Wa*<h- 
in^4on  county,  ld»iho»  tlitviigh  willi  extensimiH  on  the  west  into  Baker  cniuiiy, 
Oregon.  The^e  dijttntts  havi*  been  worked  spii,4modiealIy  since  about  188:S, 
the  laek  of  adequate  transportation  faeilities  prin^bidinj^  regular  operation. 
The  Seven  iJevils  distriet  sh<iws  nuinennm  cop[H'r  deposjit,**,  over  a  con- 
sideraldn  areiK  There*  is  an  extensive  gerien  of  Triajj^ic  basic  lava^^  with 
intercalary  shite  and  limestone^  iiitrnded  by  di(*rite,  all  of  the  igne«»us 
rfiekn  being  cupriferous,  ores  o*Tiirring  mainly  as  |»riinary  and  neeondary 
Hulphidrs,  laigi'ly  the  latter,  in  hssiire  veinrt,  contnet  veins  and  impreg- 
nation zoncH,  iinmt  of  the  ore  bodies  carrying  considerable  garnel,  epidote 
ami  ealeite.  In  the  Snake  Kiver  distriet  the  ore«  are  mainly  malachite, 
bornite  and  chaleopyrite,  oceuring  usually  tui  contaet  deposits  betweeu 
linii^stone  and  dioritic  rocks,  garnet  and  epidote  being  characterktie  aaso- 
eiated  minerals. 

In  the  vicinity  of  Mackay,  in  Custer  county ^  there  arc  several  mines, 
of  which  one  is  of  some  importance.  Much  wf>rk  has  been  done  at  lhi»  point, 
but  the  best  results  were  not  securtM^  owing  to  the  vacillating  policy  of 
the  jprineijial  company,  The  ore  is  of  h>w  average  grade,  but  exlats  in  li^v^ 
qiumtities. 

Hannock  cf>unty,  in  the  extreme  aoutheastern  part  of  the  state,  shows 
copper  ores,  occurring  in  veins  and  lenses  in  greenstone,  schist  and  con- 
glomerate near  limestone,  the  ores  being  l>L»th  auriferous  and  argent ifcr* 
ons, 

Copj>er  ores  are  noted  at  various  points  in  Fjcmhi  county*  notably  in  the 
Black  Bird  district,  about  30  mile^  w^est  of  Salmon  City,  where  there  are 
well  defintHl  lissure  veins,  and  an  impregnation  zone  in  mica -schist  intrudeti 
by  granite. 

ILLINOIS,  Float  copper,  in  f^lkivitim  brought  from  the  Tjike  Supe- 
rior distriet  by  glacial  action,  is  of  rather  common  occurreneu  in  Illinois, 
anrl  dey»osits  of  copper  ore  in  place  liave  been  found  in  the  counties  of 
Chittenden,  Hancock  and  Hardin. 

INDIANA.  Occasional  small  pieces  of  native  copper,  brought  in  drift 
from  the  Lake  Superior  district,  are  found  in  annviuin  in  this  state.  The 
oeeurrence  of  copper  ore  in  an  oil-well  drilled  six  miles  northwest  of 
Murion,  Crant  county,  w^as  reported,  but  not  verified,  in   1904. 

IOWA.  The  only  reported  occurrences  of  copper  in  Iowa  are  occasional 
small  pieces  of  native  metal  found  in  drift,  evidently  brought  by  glacial 
action  from  the  native  copper  defiosits  of  Lake  Superior,     It  ia  probable 
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that  occasional  chalcopyrite  would  be  found  in  lead  mines  near  Dubuque, 
if  a  close  watch  were  kept  for  such  ore. 

KA3HSAS,  Occasional  chalcopyrite  is  found  in  the  lead  and  zinc  mines 
of  Galena,  Cherokee  county,  in  southeastern  Kansas.  The  rock  strata  of 
Kansas  range  from  Carboniferous  to  Tertiary,  but  igneous  rocks  being  lack- 
ing, there  seems  slight  likelihood  of  the  existence  of  copper  deposits  of 
commercial  importance. 

KENTUCKY.  Chalcopyrite  occurs  in  Livingston  and  Union  counties, 
and  copper  ore  was  reported,  in  1902,  from  the  vicinity  of  Richmond,  Madi- 
son county,  but  none  of  these  occurrences  seem  of  commercial  importance. 

LOUISIANA.  The  only  known  occurrence  of  copper  ore  in  this  state 
is  in  a  peak  deposit  of  galena,  sphalerite  and  barite,  in  halite,  on  Belle 
Isle,  near  the  mouth  of  the  Atchafalaya  river,  in  Iberia  parish. 

MAINE.  There  are  occurrences  of  copper  ore  in  the  counties  of  Han- 
cock, Penobscot,  Sagadhoc  and  Washington,  there  being  old  copper  mines 
near  Calais,  Washington  county,  <Jn  the  New  Brunswick  border. 

Occurrences  of  copper  are  noted  in  Brookville,  Sullivan,  Blue  Hill  and 
Franklin,  in  Hancock  county,  the  more  important  being  in  the  vicinity  of 
Blue  Hill,  where  there  have  been  about  a  dozen  attempts  at  actual  mining, 
mostly  unimportant,  though  several  small  mines  were  opened.  This 
county  had  a  copper  mining  boom,  circa  1877,  at  both  Blue  Hill  and  Sulli- 
van, mining  being  suspended  about  1884,  on  account  of  the  low  price  of 
the  metaL  The  copper  slump  of  1907  came  just  in  time  to  nip  in  the 
bud  an  attempt  at  reopening  some  of  these  old  mines.  At  one  time  there 
were  two  mining  exchanges  in  Bangor,  but  at  last  accounts  these  buildings 
were  occupied  as  a  saloon  and  barber  shop,  respectively.  The  Blue  Hill 
ores  were  claimed  to  run  5  to  30  per  cent  copper,  with  an  average  of  10 
to  12  per  cent,  which  obviously  is  a  great  exaggeration,  and  the  ores  were 
claimed  to  average  $12  to  $15  gold  per  ton,  also  an  obvious  exaggeration. 
The  old  waste-dumps  are  said  to  average  3  to  4  per  cent,  copper. 

MARYLAND.  Small  copper  mines  were  operated  in  Maryland  in 
colonial  days  and  during  the  first  half  of  the  Nineteenth  Century,  the  cop- 
per industry  of  Maryland  beihg  of  some  importance  until  the  suspension 
of  mining  was  brought  about  by  the  discovery  and  exploitation  of  the 
L4ike  Superior  mines.  The  copper  ores  of  Maryland  are  mainly  chalcoi)y- 
rite,  with  occasional  chalcocite  and  bornite,  and  a  small  amount  of  mala- 
chite. There  are  three  copper  belts,  in  the  three  counties  of  Baltimore, 
Carroll  and  Frederick. 

The  most  important  copper  district  of  the  state  is  in  Frederick  county, 
where  there  is  a  cupriferous  belt  running  along  the  Lingunoro  hills,  from 
New  Tendon  northward  to  a  point  beyond  Libertytown.  This  district 
shows  chalcopyrite  with  occasional  chalcocite  and  bornite,  in  dolomitic  lime- 
stones and  micaceous  schists. 

The  second  district,  in  Carroll  county,  is  a  fault-zone,  traceal>le  by 
occasional  outcrops  for  a  distance  of  about  25  miles,  tlie  principal  opera- 
tions of  the  past  having  been  between  Sykosville  and  Finksbiirg.  The 
predominant  rock  form  is  slate,  and  the  ore  is  mainly  chalcopyrite,  with 
some  chalcocite  and  bornite. 


182 


THE  COFFER  HANDBOOK. 


The  third  district,  in  Baltimore  county,  ahow»  copper  ore  within  the 
city  limits  of  BaUiniore,  but  the  principal  mines  are  found  at  Mount 
Wa-Hliiiigltin,  in  the  iiare  liill  district,  a  h*\\  inik's  nofthwesl  oi  Baltinuire, 
where  there  is  a  vein  of  iJ  to  5  feet  width,  in  hornblende  gnciKs,  near  in- 
trusive peridot!  te. 

MASSACHUSETTS,  In  thi^  stfite  cop[H>r  ore  in  noted  in  the  counties 
iti  Berkshire,  Esaex,  Franklin,  lUnipdeii,  Hampshire,  Norfolk  und  Worcester, 
A  little  native  copper  la  found  in  *soine  of  tlio  Triassic  sandntune  stmtii, 
and  a  little  chalcopyrite  is  found  in  the  lead  mines  of  Si^ulhampton,  in 
llampHbirc  county.  In  Franklin  ecnrnty.  the  Davis  pyrite  nunc  has  been 
worked  for  sulphur  values^  since  cirea  1880.  Two  milea  west  of  the  Davin 
mine  is  a  Savoy  schist,  carrying  a  fahlband  of  15  to  20  feet  wiilth  and 
750  feet  apparent  length,  with  a  paystreak  on  the  north  wall  carrying 
chaleupyrite,  Chaleupyritc  also  is  noted  about  lu  miles  west  of  the  Davi* 
mine,  in  UampBhire  county,  At^  Sheldon vi  11  e,  Norfolk  county,  a  94 -foot 
shaft  was  «unk,  circa  1901,  on  a  quartz  vein  in  granite,  carrying  values  in 
gold,  silver  and  copper. 

MICHIGAN.  The  Lake  Superior  (N>pper  district  of  Michigan  was  the 
fir«t  American  copper  field  of  importance  and  now  is  one  of  the  oldest  of 
the  leading  copper  prodneing  dii^trietf*  of  the  world,  as  well  as  the  third 
in  size  of  output.  It  is  the  lowest  in  averajje  grade  of  any  successful 
(!Opper  mining  distrietj  and  prohaldy  ct»ntains  the  most  eopiwr  of  any  singh* 
field.  While  tfie  cupriferous  Keweenawnn  formation  of  Lake  Superior  out- 
cropr*  to  the  eastward  in  the  district  of  Algonia,  Ontario*  and  to  the  west- 
ward traverses  northern  Wisconsin  and  is  found  In  several  of  the  eastern 
counties  of  Minnesota,  the  developed  and  productive  Mines  lie  wholly  with- 
in the  limits  of  Michigan. 

Apparently  the  al»original  fnliabitants  of  what  is  now  the  United 
States  were  entirely  unae(|uainted  with  bronze  or  brass,  and  made  but  slight 
use  of  copper  at  Ibe  time  of  the  disi'overy  of  the  new  world  by  Columbus, 
though  both  copper  and  bronze  were  used  extensively  at  tliat  time  in 
Mexico,  where  the  superior  Axtec  civilization  flourished.  There  are  exten- 
sive remains,  luwcver,  of  mining  done  in  the  Lnke  Superior  district  by 
some  race  preceding  the  North  American  Indiana.  This  (*eojde,  wliose  civili- 
sation was  of  a  higher  orflcr  than  that  of  the  races  succeeding,  is  know  a 
vaguely  as  the  mound-builders.  By  this  long-gone  race»  many  of  the  I^ike 
Superior  copper  bctU  were  mined  to  shallow  depth,  for  masi^  eop|>**r,  and 
at  p*^rhrtp3  a  majority  of  the  early -day  mines,  opene<l  around  the  middle  o! 
the  Nineteenth  Century,  there  were  pits  and  other  evidences  of  prebistnrie 
mining,  to  a  greater  or  leas  extent.  That  they  were  good  judges  of  uuneral 
valuer  has  been  proven  by  the  making  of  good  modern  mines  under  many 
of  these  aneient  pits.  The  Ojibwnys,  who  were  found  in  fKjssesision  of  the 
southern  shore  of  Lake  Superior  by  the  first  white  man  penetrating  to 
this  in  bind  sea,  were  but  slightly  aerjuainted  with  the  practical  use  of 
copper,  and  find  no  legends  regarding  the  nirniniz  done  by  their  prwleeessor^. 

The  existenec  of  native  eoppc  r  on  tlie  southern  shore  of  l^ike  Superit»r 
waa  first  published  to  flu-  wtirhj  hi  u  iMiok  by  M,  Lajiarde.  issued  in  Paris. 
in  l<i:^5,  though  it  is  prolmhie  that  the  existence  nf  the  metal  was  known 
only  from  tite  statements  of  the  Indians  to  early  French  explorers  on  the 


UNITED  STATES,  183 

lower  lakes.  Tmchement  BrualC*  is  quoted  in'  tliid  book  as  having  in  his- 
p(>HH«*ssion  an  ingot  of  copper  secured  from  the  Huron  Indians.  It  is  prob- 
able that  Brusl^'s  ingot  was  merely  a  small  mass  of  native  copper. 

The  next  notation  of  Lake  Superior  copper  deposits  is  found  in  the 
Jesuit  Relacions  for  1659  and  1660.  At  that  time  the  Ojibways  had  a  few 
crude  utensils  made  from  copper,  but  the  metals  in  their  possession  were 
mainly  rough  lumps,  which  the  Jesuits  said  were  worshipped,  but  which, 
in  all  likelihood,  were  merely  venerated  as  unusual  works  of  the  Gitchee 
Manitou. 

In  the  Jesuit  Relacion  for  1666-1667  is  a  chapter  giving  the  journal 
of  the  exploration  of  Lake  Superior  by  Father  Claude  Allouez,  who  seems 
to  have  been  the  first  white  man  who,  of  a  certainty,  saw  copper  along 
the  southern  shore  of  the  lake.  In  quick  succession  Lake  Superior  was 
visited  by  Fathers  Marquette  and  Mesnard,  and,  as  a  result  of  their  eflforts, 
missions  were  established  for  the  conversion  of  the  natives.  It  was  nearly 
another  hundred  years,  however,  before  white  men  other  than  the  Jesuit 
missionaries  and  French  voyageurs  and  couriers  du  bois  saw  the  shores  of 
this  remote  and  mysterious  body  of  water. 

In  1770  Capt.  Jonathan  Carver  printed  a  book,  in  London,  telling, 
among  other  things,  of  the  native  copper  of  Lake  Superior,  which,  according 
to  his  account,  could  be  had  merely  for  the  trouble  of  picking  it  up.  This 
publication  led  to  the  formation  of  a  mining  company  in  London,  and 
Alexander  Henry,  an  adventurous  Englishman,  who  was  in  turn  hunter, 
trapper,  explorer  and  miner,  directed  the  operations  of  a  party  of  Knglish 
miners,  who  drove  a  long  adit  into  a  claybank  beside  the  Ontonagon  Uiver, 
on  property  now  o\i'ned  by  the  Victoria  mine,  during  the  winter  of  1771- 
1772.  The  spring  rains  caused  the  caving  of  the  adit,  and  no  further 
attempts  at  copper  mining  were  made  for  seventy  years. 

When  the  treaty  of  Paris  brought  peace  between  the  Ignited  States 
and  Great  Britain,  Benjamin  Franklin,  who  had  heard  of  the  mineral  wealth 
of  Lake  Superior,  deflected  his  pencil  a  trifle  to  the  north,  upon  the  crude 
map  that  was  made  the  basis  of  delimitation,  and  thereby  secured  to  the 
possession  of  the  United  States  bodies  of  copper  and  iron  that  since  have 
yielded  those  metals  to  the  value  of  more  than  one  thousand  million  dol- 
lars. Some  effort  was  made  by  the  American  government,  in  179S,  to  secure 
definite  information  regarding  the  Lake  Superior  copper  deposits,  and,  in 
1826,  the  Ojibways  ceded  their  mineral  rights  to  the  United  States  govern- 
ment. 

In  1830  the  lake  was  first  visited  by  Dr.  Douglass  Houghton,  a  young 
scientist  combining  rare  technical  skill  with  high  courage  and  indomitable 
energy.  Through  his  efforts  was  made  the  first  survey  of  the  Upper  Pen- 
insula of  Michigan,  comprising  more  than  two-thirds  of  the  southern  shore 
of  Lake  Superior. 

The  first  miners  to  reach  the  Lake  Superior  copper  field  were  Jim 
Paull  and  Nick  Miniclear,  two  backwoodsmen  who  came  overland  from 
southern  Wisconsin  in  midwinter,  suffering  great  hardships,  and  arriving 
on  the  shore  of  the  great  lake  in  March,  1843.  I^ter  in  the  same  year  a 
land  office  was  opened  by  the  Federal  government  at  Copper  Harbor,  and 
a  numl>er  of  prospectors  reached  the  field.  The  early  mining  locations  were 
of  immense   area,  and  overlapped  in   a  most   haphazard   and   ridiculous 


I  HI 


THE  COFFEB  HANDBOOK. 


itnuiiier.  Conrnsion  grr^w  until  ihr  j^ovcrniiKut  adopted  the  expedient  of 
Signing  the  uiiiiLTaJ  Itiiuls  uutriglit. 

h%  1841  other  niiru'ral  seekers,  iiDiinly  do  void  uf  practical  knowledge, 
arrived  in  the  ilistrict,  and  the  nuwn  of  inipurtaiit  diai^overies  became 
bruited  abcmt.  In  thi:*  year  arrived  the  first  Cornish nie«T  who  were  the 
lir«t  real  miners  to  reaeh  the  di>trie(.  The  lirst  actuiil  ndiiing  of  copper 
was  done  in  1844,  the  original  product  being  a  few  tons  of  ore,  called  btjick 
oxide»  hat  possibly  chalcocite,  taken  from  a  th^sure  vein  near  Copper  Har- 
bor, This  vein  was  abandoned  qiiieklj,  bnt  the  jsanie  company  opened  a 
fiaiiure  v**in  e;irryinf*  native  copper,  and  begun  the  payment  of  dividend*  in 
1849,  since  which  year  dividendw  have  been  paid  anmialiy  by  Lake  Supenar 
prupertjeji.  Shortly  after  the  opening  of  the  Cliff  mine,  in  Keweenaw  county, 
I  he  ^linnesota  mine  waa  opened  in  Ontonagon  county,  at  the  other  end  of 
tlie  fltgtrict  Cross -fiMsurea  only  were  worked  at  tirst»  but  the.se,  while 
prfxhieing  several  highly  profitable  mineji^  have  pinched  out  or  lost  their 
wurksible  values  at  2,:. 00  feet  or  less  in  depth.  The  stratified  beds,  on 
which  all  the  pr«7Kluctivc  mines  of  the  preaent  day  are  developed,  were  neg- 
lected ill  the  early  years,  and  the  Portage  Lake  district  of  Houghton  county, 
now  much  the  most  iiniiortant  portion  of  the  field,  was  negtiH'ted  bi*eaude 
of  the  U'\y  ll?<Hiire  veins  found  crosHing  the  stratified  IhhIa,  The  lirst  succeaa- 
ful  nuning  on  eiipriferouH  beilM  waa  done  by  the  Quincy,  which  made  a  8ue- 
eeas  of  an  amygdaloid  lode,  and  gradually  other  amygdjiloid  be^ls  were 
developed.  The  lirst  successful  mine  to  be  o|iened  on  a  eonghmierate  bed 
was  the  Cahnnet  &  Herla»  in  isrtfi,  which  reniains  Ihe  laVgest  and  most 
prolltJible  mine  of  the  I^nke  Superior  di!>^trict»  and  has  paid  greater  divi- 
4h*nds  than  ever  dt^clared  by  any  other  mining  company  in  the  history  of 
th*^  warld,  thi'se  exceeding  one  hundred  niillionK  of  d<dlurs. 

The  first  efbtris  at  smelting  were  made  in  1^40,  when  a  small  furnace 
was  built,  by  ProL  -las,  T.  fTodg«s  on  the  (iratiot  river,  in  Keweenaw  county. 
This  ran  for  two  short  campuigns  only,  as  selected  copper  rock,  assaying 
about  20  [wT  cent,  metal,  gave  smelter  returns  of  only  3.5  per  cent,  copper, 
showing  that  nearly  iive-sixtha  of  the  metal  was  lost  in  the  slags.  A- sec- 
ond furnace  was  built  about  1S47,  by  the  Sullolk  Mining  company,  seven 
miles  southeast  of  Eagle  River,  but  this  waa  not  a  smcei^s.  In  1849,  a 
third  furnace  was  built,  on  Isle  Royale,  liut  never  put  in  commission.  Until 
about  1850  all  bike  copper  was  smelted  in  Baltimore,  but  in  that  year  J,  O, 
Ihissey  &  Co.  built  a  cf>pper  smelter  at  Clevehind,  an<l  a  smelter  was  built 
in  Detroit  in  the  same  year,  and  shortly  thereafter  a  sueeeaaful  local 
aniclter  was  built  at  Hancock,  in  Houghtou  county.  About  1SG3  a  smelter 
was  built  at  Ontonagon,  and  previous  to  1867  a  small  and  iinsuccesaful 
emelter  was  built  at  I>ae  La  Belle,  in  Keweenaw  county.  The  Calumet  & 
Ileola  smelter,  at  Hubbell,  was  built  in  1886,  the  Dollar  Bay  works  in 
1888,  the  Qnincy  smelter  in  1S9S  and  the  Michigan  smelter  in  1904. 

The  Keweenawan  format  ion  in  Michigsin  may  be  divided  into  four 
parts,  the  first  including  Keweenaw  Point  at  the  eastward,  the  aecondj 
comprising  the  Portage  Lake  or  central  district,  which  includes  the  Calumet 
and  South  Range  fiehls,  an*l  practically  Hnughton  county,  while  the  mines 
of  Ontfonigon  county,  and  the  trans  (intonagon  extension  in  thitonagon  and 
Gogebic  counties  comprise  the  lliird  Ihdd.  The  fourth  district  is  Isle  Royale, 
nearly  nil  of  the  island  allowing  cupriferous  beds,  >\ith  many  old  and  idle 
mines,  mainly  small. 
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The  richest  cross-veins  of  Keweenaw  county  were  at  the  western  end, 
the  most  notable  being  developed  by  the  Cliff,  Central  and  Phcenix  mines, 
The  fissure  veins  of  Keweenaw  county  usually  cross  the  stratified  beds  at 
approximately  right  angles.  The  most  promising  copper  ore  body  of  the 
Lake  district  was  opened,  circa  1845,  on  the  northeastern  side  of  Bohemian 
Mountain,  and  some  ore  therefrom  was  shipped  to  Swansea.  The  ore  was 
mainly  bomite,  with  some  massive  chalcopyrite,  occurring  in  an  18-inch 
▼ein.  There  are  narrow  fissure  veins  of  ore,  mainly  arsenical,  in  the  Mohawk 
mine  of  Keweenaw  county,  and  also  in  the  South  Range  mines  of  Houghton 
county.  Chalcopyrite  has  been  found  In  the  Huron  shafts  of  the  Isle 
Royale  mine,  at  Houghton,  and  at  Copper  Harbor,  in  Keweenaw  county,  two 
shafts  were  sunk,  to  a  depth  of  about  20  feet  each,  on  what  was  believed  to 
be  melaconite,  and  about  forty  tons  of  ore  were  extracted  therefrom,  the 
deposit  apparently  being  merely  a  pocket.  The  green  stains  of  malachite 
are  found  in  many  cupriferous  beds,  in  the  partly  decomposed  portions  at 
or  near  surface,  but  it  is  altogether  probable  that  the  carbonates  were 
evolved  from  native  copper  by  weathering 

The  Lake  Superior  copper  formation,  at  least  four  hundred  miles  in 
extreme  length,  with  one  hundred  and  fifty  miles  in  Michigan,  on  which 
more  or  less  mining  has  been  attempted,  and  about  one  hundred  miles  on 
which  actual  mining  and  development  work  is  in  progress,  consists  of  a 
series  of  stratified  beds,  resulting  from  old  lava  flows.  The  Kewcenawan 
series  is  a  succession  of  extrusive  lavas,  more  than  two  hundred  in  number, 
with  intercalations  of  conglomerate,  about  thirty  in  number,  and  occasional 
intercalary  sandstones.  This  formation  has  an  average  thickness  of  25,000 
to  30,000  feet  in  the  main  series,  with  a  secondary  series  of  conglomerates 
and  sandstones  outcropping  in  the  Porcupine  Mountains  of  Keweenaw 
county.  Overlying  the  Keweenaw  series,  to  the  north  and  west,  is  a  con- 
formable sandstone,  while  to  the  east  and  south  is  an  unconformable  sand- 
stone, equivalent  in  horizon  to  the  Potsdam  sandstones  at  the  top  of  the 
Cambrian  series.  The  Keweenawan  series  is  of  Algonkian  age,  and  at  the 
base  of  the  Azoic  or  Archaean  system,  lying  above  the  Huronian  ferruginous 
series,  with  a  fault  against  which  the  copper  strata  are  tilted.  The  entire 
series  of  beds,  including  both  traps  and  conglomerates,  has  been  tilted  to 
angles  varying  from  20°  to  72°  with  the  horizon.  The  overlying  sand- 
stone shows  small  specks  of  copper,  not  in  workable  quantities,  while  the 
underlying  unconformable  sandstone  shows  occasional  impregnations  of  na- 
tive copper,  and  apparent  evidence  of  ignecous  metaniorphisra,  near  the  point 
of  contact. 

The  Keweenaw  Peninsula  rises  to  an  extreme  height  of  nearly  800 
feet  above  the  waters  of  Lake  Superior,  and  it  is  supposed  that  it  once 
formed  the  shore  of  a  sea,  over  which  poured  vast  floods  of  lava,  gradual 
subsidence  bringing  the  lava  beds  beneath  tho  sea.  The  eonj^ionieratcs 
were  supposed  to  be  of  sedimentary  origin,  l)ut  this  supjwsition  calls  for  no 
less  than  thirty  subsidences  and  emergences  of  the  Keweenawan  series, 
which  seems  a  strain  upon  the  imagination,  especially  as  there  are  only 
occasional  patches  of  sandstone  in  place  of  the  considerable  beds  that  might 
be  looked  for  in  connection  with  the  conglomerates,  though  some  of  <he 
conglomerates  shade  into  sandstone  in  spots,  and  the  upper  serios  of  the 
Keweenawan  formation,  not  mined  at  present,  shows  thick  beds  of  sand- 
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atone,  some  of  which  arc  cupriferous,  U  is  probable  that  the  conglomerates 
are  partly  tuffs  of  volcanic  origin^  though  some  undoubtedly  are  auctent 
sea-beda,  formed  by  material  laid  down  from  roi^ks  broken  from  adjacenl 
shores.  The  Keweenawan  series  forms  a  syncline^  of  which  the  southern 
edge  outcrops  on  the  Keweenaw  Peninsula,  with  dip  to  the  north  and  north- 
west. The  northern  fold  of  the  series  outcrops  on  Isle  Royale,  with  lilp  to 
^fchc  southeadt.  The  axial  line  of  the  syncline  runs  somewhat  north  of  eaat» 
lit  there  is  a  marked  divergence  in  the  trend  of  the  soutbj'rn  outcrops  ah>ng 
the  district  where  the  principal  mines  are  opened,  the  strike  of  the  forma- 
tion being  approximately  North  thirty  degrees  East,  in  the  Houghton  county 
field,  which  produces  nearly  nine- tents  of  the  total  copper  output  of  the 
Lake  Superior  district. 

Toward  the  middle  of  the  Keweenaw  Peninsula  the  western  sandstone 
is  lost  under  the  lake,  and  at  Bete  Gris  Bay  the  eastern  sandstone  aldO 
plunges  beneath  the  waters,  leaving  the  Keweenawan  scries  in  sole  posses- 
Hion  of  the  eastern  tip  of  the  peninsula.  The  eroded  edges  of  the  soiid  rock 
lorniationB  of  the  Keweenaw  Peninsula  usually  slope,  untler  gbicial  drift,  to 
the  shore  lines.  The  district  was  glaciated  from  northeast  to  sf>uthw«at, 
at  a  comparatively  recent  age,  when  considerable  drift  was  deposited  in  the 
lower  portions  of  the  surface,  much  of  the  district  being  covered  with  sand, 
gravel  and  boulders  ranging  from  a  few  feet  to  thrc**  hundred  feet  in  depth. 
As  a  result  of  glaeiiition  aiitj  erosion  the  harder  strata,  notably  the  grnm- 
stune  of  Keweenaw  county,  outcrop  prominently,  and  there  are  moraines  at 
various  points  on  the  southern  and  eastern  side  of  the  peninsula,  with 
quicksands  that  are  di  Hi  cult  to  sink  through.  In  many  places,  esjHH'iaUy 
at  the  crests  and  escarpments  of  crystalline  igneous  strata,  the  naked  rock 
rttands  out  strongly,  but  the  lower  portions  are  covered  with  drift.  From 
Keweenaw  Point  toward  the  south  and  west  there  is  a  considerable  thin- 
ning  of  the  flows,  with  a  corresponding  thickening  of  the  conglomerate'*. 
In  addition  to  the  main  series  of  the  Keweenawan  belt,  consisting  prin- 
eipally  of  eruptive  rocks,  where  is  a  second  series,  mainly  of  sedimentary 
r*>cks  laid  down  at  ii  hiler  period^  this  second  series  being  foiind  in  the  Por- 
lUpine  ]\loiin tains  of  Keweenaw  county,  and  apparently  resulting  mainly 
from  the  breaking  down  of  the  t^uptive  n«-ks  of  the  preceding  formation^ 
with  redeposition  of  detrital  oiaterial  so  secured,  in  the  form  of  congloin- 
«*rate8  Bnd*»andwtont*«,  mainly  the  latter*  Rich  cupriferous  conglomerate 
iloat  has  been  found  from  time  to  time  in  the  Prircupine  Mountains,  hut  the 
bed  has  not  been  found  in  phice.  The  Nonesuch  shales  and  sandstones  of 
the  Porcupine  belt  contain  very  finely  comminuted  copper,  with  occasional 
silver. 

The  Keweenawan  formation  shows  extensive  Assuring,  more  nt>tahly  in 
the  midille  and  eastern  [H>rtion8  of  Keweenaw  county,  and  there  is  consid- 
erable faulting.  The  longest  throw  that  has  been  noted  is  284  feet,  on  the 
east  vein  nf  the  Cefifrsil  mine,  in  Keweenaw  county,  along  the  Kearsarge 
eou*;lnmfrate,  eslititated  as  equivalent  to  a  movement  horis5«fit*lly  north- 
ward of  more  than  two  and  one-half   miles* 

Thi*  dip  of  the  Htrata  **f  tht*  Keweenawan  series  varies  greatly  from 
jM>|nt  to  |Nt)nt  along  the  ntrike,  and  in  any  given  eros*«- sect  ion  U  shnr|M*Kt 
nUmg  the  eantern  saiidstfme,  and  OntteHt  nlon^'  the  western  sandstone,  an 
evidence  of  thrusting  exerted  frfun  tli«'  dirertion  of  thu  eastern  or  l*o1«dam 
aandstfrnp      Th*'  eontnet   between  the  Kewrenawan  rocks  and  the  eastern 
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«Ui«l«tanc  abows  tlie  luttcr  much  Ult»Nj  from  the  liori/ontiil  jit  wit  U>]^  ucvii 
pit-cl  li  iibort  disUiKV  furthiT  i-usl,  the  saiidstuiR'  »*Utidiiit;  uliiioHt  v«*rtk'ally 
at  Aomci  p^jifit^  iuljoitiuig  the  erupliv**  r«H.*k4j.  At  the  JJi'Liwari-  miin-,  in  Ka 
weenaw  county',  the  average  dip  of  the  Kewetaawan  beds  i^  about  !20°;  at 
ibt?  Arnold  mine,  about  25°;  at  the  coiigJomerate  mine  at  the  Catuinut  Ol 
Hi*clit,  in  northern  Houghton  county  37^  30';  at  the  Oaceola  mine,  41*;  at 
thi»  Franklin  Junior  mine*  47°;  at  the  Quincy  mine,  51'';  at  the  Arcadian 
mine,  53"^ ;  at  the  old  Atlantic  mine^  S4°  j  mi  the  Uie  Royale  mine,  59°  and 
at  tJi«  Baltic  mine,  72*', 

The  Keweenawan  series,  in  Houghton  and  Keweenaw  counties,  may  be 
divided  lengthwise  into  three  approximately  equal  part^.  The  flown  of  the 
upper  tliircl,  lying  to  the  north  and  west,  have  developed  no  paying  ininedt 
In  the  neeond  series,  including  the  beds  approximately  from  the  Atlantic 
to  the  0»eeo]a  aniygdaloid»t  there  are  a  number  of  successful  mines,  includ- 
iQ|^  the  conglomerate  mine  of  the  Calumet  4  Heela,  while  the  lower  third 
includes  the  Koar»arge  and  Baltic  amygdaloids,  which  have  shown  the 
igrreateMt  persistence  in  retention  of  payable  mineral  values  along  their 
strikeii,  t4  any  of  the  cupriferous  beda  yet  opened  in  the  L^ake  Superior 
cltatrict^ 

In  the  matter  of  arsenic,  which  is  a  deleterious  element  that  is  giving 
cansiderable  trouble  to  many  of  the  Lake  mines,  there  are  certain  rulci*  that 
se«m  to  hold  got»d  in  moat  cases,  though  with  [lossible  exceptions.  The  fir^t 
of  these  rules  is  that  arsenic  increases  with  depth.  In  the  eiiBes*  where  n** 
arsenical  cross- veins  have  been  noted  in  the  mincM  alleeted,  it  h  poxnible  that 
th^  increase  of  arsenic  coracs  from  the  gangue.  The  second  rule  m  that 
there  seems,  in  the  district  from  Portage  Lake  to  the  southern  end  of 
K*?weenaw  county,  an  increase  iu  ari»enic  from  south  to  north.  The  third 
rule»  which  is  baaed  on  indubitable  evidence,  is  that  in  any  given  cross- 
iM^timt  the  percentage  of  arsenic  in  the  copper  secured  bicreases  from  the 
upper  to  the  underlying  flows,  in  a  fairly  steady  ratio,  the  copper  prO' 
duc««d  from  the  felsitic  beds  at  the  base  of  the  series  being  notably 
arsenicaK  ' 

A  cross  section  of  the  Keweenawan  aeries  at  any  given  point  would 
fthow  a  large  number  of  trap  and  conglomerate  strata,  varying  greatly  in 
thickneas  and  of  unusual  persistence  both  as  to  length  and  depth.  There 
nec^aaarily  most  be  an  end  to  even  the  most  extensive  lava  flow,  and  owing 
to  inequalities  e^tisting  on  the  land-surface  and  sea-bed  over  which  these 
old  flows  were  spread,  any  given  stratum  may  be  cut  out  temporarily,  to 
reappear,  at  greater  depth,  or  to  eitb.*r  or  both  sides  of  the  point  of  dis- 
appearance. The  conglomerates  atford  the  geological  bases  of  meai^^urement 
for  the  series,  these  being  mnch  more  readily  distinguishable  than  the  trap 
beds,  owing  to  cleaner  walls  and  divergence  in  appearance  from  the  sur- 
rounding and  more  numerous  trap  strata,  and  the  correlation  of  cupriferous 
b<Kis  by  means  of  meaHurements  of  the  conglomerates  has  made  great  prog- 
r<«a  during  the  past  decade.  The  conglomerates  are  composed  of  rounded 
p^bbl€«  of  igneous  rock^  cemented  mainly  by  reddish  and  yellowif*h  particles 
of  cjuart^'porf>hyry,  ITie  Calumet  &  Heela  conglomerate  is  feUitic*  Of  the 
conglomerate  beds  many  carry  cop|>er  in  mintite  quantities,  but  only  two 
have  been  rained  senouHly,  these  being  the  Calumet  and  Allouez  oonglom- 
crater,  of  which  the  former  has  made  the  greatest  mining  success  of  the 
district,  while  the  latter  has  boen,  on  the  whole,  a  failure. 
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'11(1'  lavii  Mows  of  th«  lv<nv^f»nAwan  fieri***  have  ex|wric»iic<*d  long  cuii- 
Unued  iiif*taiiiur|jliic  urlK>ii,  pnuhtchij^  am.VjtulMlnMsil  structinrs  in  tlie  upper 
|iorti*>nM  oi  tht*  variuUH  1khI«,  tind  these  amvgilaldidal  portions  of  the  trap 
tidws,  mainly  nichiphyrs,  carry  native  cttpfHT  uh  ref^lacemonlia  of  amygiijilet* 
kwdieKi  out  J  iis  irregular  massfs  in  beds  or  along  contacts  between  different 
4«trata,  and  in  linsure  veins.  Nearly  all  of  the  amyf^djtloidj^  curry  some  cop- 
per, but  the  majority  are  too  low  in  tenor  to  be  workable,      , 

The  lava  flov^-s,  as  a  rule,  are  composed  of  dark  basaltic  rock  with  the 
texture  of  diaba^se.  Felaite  rock  are  of  rare  oceurrence,  except  in  the  lower 
part  of  the  belt,  the  basal  series  being  felsitic.  The  chief  orijjinal  minerals 
are  fels-ite*  aupite,  magnetite  and  olivine,  the  typical  nx-k  eontaining  at»out 
55  per  cent,  felsito  and  oO  per  cent,  augite,  the  balance  being  eoinpiised  of 
magnetite,  olivine  and  aillied  Htn-nndary  minerals,  the  base  of  each  llow  being 
more  augilie  than  the  amygrlaloiila!  upper  portion.  Of  the  basaltic  rocks 
an  average  type  would  eontain  about  45  per  cent,  silic^i,  15  per  cent. 
alumina,  13  per  cent-  iron  oxide»  up  to  10  per  cent,  cdlcinm,  abont  10  per 
cent,  of  combined  sotlium  and  magiiesium,  and  one  to  two  per  cent,  each  of 
carbon  dioxide,  titanic  r>xide  and  water.  According  to  I^ne  the  formula  of 
the  average  amydalotdal  rock,  deprived  of  its  cr»pj>er,  ndght  be  written 
CaO.  Mg(J.  Na,0,iet}.  ^^^'l^^OjO,,  4SitX,  Uoth  amygdaloid!^  and  conglom- 
erates carry  much  epidote,  and  other  niinerab**,  nntiibly  caleite,  occur  in  con- 
nection with  copper,  caleite  crystal*?  that  tarry  «iecluded  crystallized  native 
copper  being  fairly  common,  while  some  occurrences  are  among  the  largest 
and  most  perfect  Bpecimena  of  crystallization  afforded  by  the  mineral  world. 
In  the  typical  amygdaloids  there  are  considerable  quantities  of  prehnite, 
latimonite  and  other  related  ailieates. 

The  genesis  of  the  native  copper  deposits  of  Lake  Superior  remains 
obscure,  and  none  of  the  theoriea  provided  by  scientists  is  absolutely 
satisfactory,  though  synthetic  lahoratory  exp<.Timents  lend  corroborative 
evidence  to  the  theory'  more  commonly  accepted  that  the  metal  waa  de- 
posited in  native  form  from  sea-water,  where  it  had  b(»en  held  in  solution. 
Dr.  Koenig  has  found  mine- waters  depositing  copper  at  the  bottom  of  the 
Quincy  mine,  where  the  waters  are  strong  brines,  carrying  considerable 
bromine.  In  the  upper  workings  of  the  Lake  Superior  mines,  to  a  depth 
of  about  1,000  feet,  the  mine-waters  are  soft,  or  sHghtly  hardened  by  sodium 
silicate.  Below  this  depth  the  waters  become  briny  with  sodium  chloride 
and  calcium  chloride,  the  latter  increasing  rapidly  with  depth,  while  below 
a  half-mile  the  mine- waters  contfttn  a  few  grams  of  copper  chloride  per 
ton,  and  deposit  copper  therefrom  as  opporttinity  offers.  Carlion 
dioxide  is  lacking  almost  entirely  from  the  deep  mine  waters  of  the  district. 
It  seems  proliable  that  the  native  copper  w*a8  deposited  by  sea-waters  from 
sulphide  solutions  through  chloride  reactions.  8uch  a  reaction  has  been 
found  in  nature  in  New  Zealand,  where  the  sulphide  ores  of  a  mine  ab^n* 
doned  for  forty  years  were  found  partly  transformed  to  native  copper,  by 
the  action  of  the  sea,  which  bad  broken  into  the  workings.  Another  theorj. 
quite  ci^mmonly  held,  is  that  the  metal  was  included  originally  in  the  magma 
of  the  basic  lavas  and  was  deposited  in  its  present  f««rm  by  hx*«l  eoncentra* 
tion  and  metasomatism,  I^va  flows  somewhat  similar  to  those  of  the 
Keweenawan  series  carry  native  copper  in  Alaska,  Newfoundland  and  else- 
where. 
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Metallic  copper  is  found  in  all  rocks  of  the  Keweenawan  series,  includ- 
ing the  superimposed  western  sandstone,  and  along  the  contact  of  the  un- 
conformable eastern  sandstone  as  well,  but  excepting  the  sedimentary  sec- 
ondary series  of  the  Keweenawan  belt,  in  the  Porcupine  Mountains,  none  of 
the  sandstones  contain  copper  in  workable  quantities.  The  metal  is  found 
in  both  traps  and  conglomerates  of  the  main  scries,  the  metal  of  the  con- 
glomerates occurring  largely  as  cementing  material.  Copper  occurs  occa- 
sionally in  the  very  dense  trap  rocks,  but  is  found  more  commonly  in  the 
more  open  upper  portions  of  the  trap  flows,  where  the  amygdules  have  been 
leached  out  and  replaced  to  greater  or  less  extent  by  the  native  metal.  It 
is  obvious  that  the  amygdaloidal  portions  of  the  flows  were  much  more 
suitable  for  the  physical  reception  of  the  metal  than  the  extremely  dense 
traps  at  the  base  of  each  flow. 

In  the  amygdaloidal  cupriferous  beds  the  copper  usually  favors  either 
the  foot  or  hanging  wall,  but  occasionally,  in  wide  beds,  occurs  in  streaks 
toward  the  centre,  and  usually  is  disseminated  more  or  less  irregularly 
through  the  entire  width  of  the  amygdaloid,  but,  with  a  tendency,  perfectly 
natural  in  view  of  the  physical  structure  of  the  amygdaloidal  traps,  to  favor 
the  hanging  wall.  Occasionally  the  mineralization  is  so  strong  that  the 
dense  basal  portion  of  the  superincumbent  trap  flow  forming  the  hanging 
wall  has  been  impregnated  with  flne  copper  for  a  few  inches,  or  even  for 
a  number  of  feet,  and  is  found  workable  for  its  metallic  values. 

The  percentage  of  copper  contained  in  the  rock  decreases  in  all  mines 
opened  to  more  than  4,000  feet  in  depth.  As  a  rule,  the  amygdaloid  mines 
usually  show  decreased  values  below  a  depth  of  about  one-half  mile.  The 
payable  cupriferous  befts  show  copper  courses  in  practically  all  instances, 
these  being  diagonal  chutes  of  richly  mineralized  ground  descending  on  the 
plane  of  the  bed  with  tt  rake  about  midway  between  the  strike  and  dip. 
Apparently  the  beds  themselves  will  continue,  in  practically  all  cases,  to 
much  greater  depth  than  mining  is  possible.  The  ultimate  depth  of  mining 
cannot  be  foretold  with  any  certainty,  in  view  of  the  steady  progress  that 
is  being  made  in  knowledge,  methods  and  equipments.  The  deepest  mines 
of  the  world  are  in  this  district,  the  Tamarack  having  a  vertical  shaft  of 
nearly  one  mile  depth,  while  the  Calumet  &  Hecla  has  a  shaft  sunk  at  an 
angle  of  37**  30'  that  is  8,100  feet  in  depth,  with  a  winze  of  190  feet  sunk 
from  the  drift  on  the  bottom  level  of  this  shaft.  The  great  heat  and  briny 
waters  found  at  the  bottoms  of  the  deep  mines  render  work  somewhat 
difficult,  and  these  factors,  combined  with  increased  hoisting  and  mining 
costs,  coincident  with  decreased  copper  contents,  must,  of  necessity,  event- 
ually furnish  a  bottom  for  even  the  most  ambitious  of  mines. 

Considerable  silver  is  carried  in  connection  with  copper  in  many  of  the 
Lake  Superior  mines.  The  mines  of  the  Evergreen  belt,  in  Ontonagon 
county,  are  the  richest  in  silver,  followed  by  the  mines  in  the  immediate 
vicinity  of  Portage  Lake  in  Houghton  county.  The  silver  is  mechanically 
admixed  with  the  copper,  but  the  two  metals  are  not  alloyed. 

Various  theories  of  cross -sectional  mineralization  in  zones  are  hel<l  by 
students  of  this  field,  but  none  of  them  have  been  fully  elaborated,  ami. 
while  there  seems  some  basis  for  such  theories,  there  are  e»>nllicting  features 
precluding  their  full  acceptance  at  present. 

Throughout  the  native  copper  district  of  I^ke  Superior  there  are 
puzzling  magnetic  earth  currents,  these  being  most  marked  on  Tsle  Royalc 
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and  ln*li(ni'  Uiih  dmtrict  to  be  one  of 
between  I  he  Mi»«»ssippi  river  and  tlie 


at!  <1irt*clii»jiH  fnnu  Fn-dtTicktown 
tlio  ituml  liTitnnHin**  eippjur  Tu'ldH 
Rt>c'ky  Mouiiliiiiis. 

MONTANA.  TliiH  ntute  has  coi>jH'r  mines  or  attr-mpt^  at  miJi<*s  in 
the  iHHi lilies  t»f  Betivt*rheud»  llroad water,  Ca^cude,  Deer  I>odge,  Flutheatl, 
finUatiii,  (iranite,  JelTerMtii,  Lewis  &  Clarke,  MadiHun,  Meagher,  Missoula, 
Park,  Powell,  Ravalli^  Silver  Bow,  Sweetgrass  and  TetoTi.  The  Biitte  camp 
ill  Silver  Iknv  coiinty  is  overwhelmingly  preponderant  in  importance,  being 
the  largest  and  most   important  copper  distriet  of  tlie  world- 

Thv  mines  of  Jefferson  county,  which  are  found  principally  in  the 
vicinity  of  C'orbin,  Cbney  and  Basiiij  seem  next  in  promise  to  those  of 
Silver  Bow  county,  though  production  ig  not  large  as  yet. 

Misjioula  county*  in  the  extreme  western  part  of  the  state,  carri*^  the 
eoMtern  extension  of  the  C<iHir  cl'Alene  copper  belt  of  Shoshone  county, 
Idnho,  with  t<iniilar  geologieal  conditions,  and  at  pre»ent,  is  a  district  ot 
gmall  development  but  considerable  promise. 

Mt^aglier  county  has  a  nuniljer  of  Bmall  attempt&  at  copper  mmes,  in- 
cluding eopjjer  do]»o8itt*  in  shale  near  White  Snlphnr  Springs, 

The  Butte  canip  of  Silver  Bow  eonnty  dates  frrun  isi.n,  when  plaoeF 
gold  mining  was  begun.  This  wan  folKtwed  by  nitver  ruining  in  the  foUow- 
iiig  year,  and  eop|>er  was  firiit  discovered  by  crosscutting  at  depth  from  the 
shiifta  of  the  ailver  mines.  The  increasing  percentage  of  ci>p|)er  in  aev* 
eral  of  the  silver  mines  in  tlie  western  part  of  the  camp  h?d,  in  1879,  to 
the  Imihling  of  the  firjtt  copper  sinelter  by  Senator  W.  A,  Clark,  the  prixU 
wet  iH'ing  a  highly  argentiferous  et)ppi'r  matte,  in  which  tlie  princijitil 
value  was  silver,  the  copper  being  used  mainly  for  a  carrier.  In  1880 
the  Parrot  and  Boston  &.  Colorado  mines  were  making  argentiferous  c«»p» 
per  matte,  and  in  ISKl  the  great  Anaconda  mine  was  opened,  treating 
ore  at  first  that  averaged  about  HO  oz.  silver  per  short  ton,  the  ailver  bullion 
being  VC17  baae  and  containing  aliout  half  copper.  In  1S82,  at  a  depth  of 
about  300  feet,  the  Anac<>nda  found  massive  chalcocite  in  a  crosscut,  and 
from  this  find  a  considerable  sl*ipnn'nt  of  .*iO  per  cent,  copper  ore  was  uiado 
to  Swansea.  From  that  date  copper  production  increased  rapidly,  wbil# 
the  output  of  the  silver  mines  has  declined,  though  Butte  beca-nio  a  muc^ 
larger  silver  producer  than  ever  before,  owing  to  the  metal  secured  as  a 
by-|«rodiict  fnmi  the  copper  mines. 

The  Rutte  camp  is  known  ofliciully  as  the  Summit  Valley  distTict. 
but  this  name  is  n^fnl  rarely.  The  town  is  in  the  heart  of  the  Rocky^ 
Mountains,  and,  in  addition  to  being  the  largest  eopjwr  camp,  is  the  second 
largest  uiining  camp  of  the  world,  ranking  iiumedititely  after  Johannes 
burg,  while  if  white  population  only  were  counted,  Butte  probablj*  would 
lead  its  South  African  competitor.  In  addition  to  the  city  of  Butte,  with 
nearly  75,000  people,  that  has  grown  up  around  the  shafts,  the  copper  in- 
dustry of  this  camp  supports  the  smelting  to\^^ls  of  Great  Falls  am 
Anaconda,  with  nearly  20,000  people  each. 

The  Butte  camp  is  approximately  a  rectangle  of  four  by  seven  mileai 
but  the  diHtriet  as  now  proven  is  approximately  two  miles  wide  and  thre^ 
miles  in  length  from  east  to  west,  the  principal  production  coming  from 
an  area  that  is  approximately  one  and  one-half  miles  north  and  south  by 
two  miles  east  and  west.     The  deepest  shaft  of  the  district  is  2,800  feet. 
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showing  good  ore  on  the  bottom  level.  Developments  since  the  iH'ginning 
of  the  century  have  increased  considerably  the  area  in  which  rich  mines 
are  opened,  and,  in  addition,  work  of  an  exploratory  nature  has  shown 
promising  bodies  of  copper  ore  outside  of  the  area  formerly  coivsidered 
as  including  all  of  the  possibly  productive  ground.  The  new  developnitrnt;* 
have  been  mainly  to  the  eastward. 

The  development  of  mines  in  this  camp  was  seriously  hampered  for 
many  years  by  the  most  extensive,  bitter  and  protracted  litigation  to  be 
found  in  any  mining  district,  but,  happily,  this  was  settled  in  190G,  by 
a  compromise  in  which  both  principals  saved  face,  while  Ji)onefiting  by 
the  cessation  of  litigation  that  was  costing  an  average  of  nearly  $2,000,000 
yearly. 

The  Butte  district  shows  an  extensive  area  of  igneous  rocks  of  Ter- 
tiary age,  with  later  intrusives.  The  oldest  rock  is  a  dark  basic  granite,  or 
quartz-monzonite,  known  as  the  Butte  granite,  surrounded  by  alti'red 
Hmestone  and  other  sedimentaries,  and  partly  covered  by  andesite,  the 
copper  veins,  so  far  as  known,  occurring  exclusively  in  this  rock.  The 
Butto  granite  is  cut  by  dykes  of  an  intrusive,  probably  of  the  Eocene 
period,  known  as  the  Blue  Bird  granite,  and  aplite  of  later  age.  There 
is  a  still  later  intrusive  of  rhyolite-porphyry  or  quartz- porphyry,  known 
locally  as  the  Modoc  porphyry.  The  older  rocks  are  faulted  by  intrusive 
fracturing,  producing  fissures  with  a  generally  east  and  west  trend.  'Those 
were  faulted  by  prolonged  volcanic  activity,  and  are  cut  by  intrusive 
rhyolite,  conforming  in  trend  with  the  dykes.  The  big  butte  north  of  the 
town,  from  which  the  city  takes  its  name,  is  an  eroded  remnant  of  a  small 
rhyolite  volcano. 

The  mineralized  veins  in  the  northwestern  portion  of  the  camp,  which 
were  first  to  be  mined,  carry  mainly  silver  and  zinc  values  to  the  depths 
yet  worked,  but  there  are  strong  indications  of  increasing  copper  values 
at  the  bottoms  of  the  deeper  shafts.  The  most  productive  copper  veins, 
which  have  a  generally  east  and  west  trend,  give  poor  suhface  showings, 
Md,  as  a  rule,  are  almost  entirely  barren  to  depths  of  300  to  500  feet,  and 
occasionally  to  a  depth  of  1,000  feet.  The  outcrops  of  these  veins  are  de- 
cidedly unpromising  in  appearance,  and  gossans  are  almost  entirely  lack- 
ing. There  are  lower  fissures,  causing  displacements  of  both  the  cuprif- 
erous and  argentiferous  veins,  but  these  are  poorly  mineralized,  as  a  rule. 
The  silver  veins  show  rather  prominent  gossans. 

At  depth  there  is  a  tendency  of  the  wider  copper  veins  to  split 
into  smaller  parallel  veins,  separated  by  couitry  rock  that  is  considerably 
altered  and  somewhat  mineralized.  There  also  is  an  increase  at  depth  in 
the  number  of  smaller  mineralized  fissures,  while  some  of  the  fault  veins 
not  mineralized  in  the  upper  workings  carry  good  values  at  depth.  The 
veins  are  very  erratic  in  size,  with  many  pinchings  and  bulgings  from  point 
to  point,  and  with  a  general  tendency  toward  increasing  width  at  depth, 
this  being  followed  by  forking  of  the  veins.  The  walls  are  poorly 
defined  in  many  cases,  and  frequently  are  more  of  less  mineralized.  The 
heart  of  the  Butte  district  forms  almost  a  gigantic  stockwerk. 

No  important  copper  district  now  worked  shows  such  extensive 
alteration  as  is  noted  in  the  Butte  camp.  The  process  of  secondary'  en- 
richment has  been  carried  on  so  long,  and  so  actively,  that  the  gcjssans 
of  the  coppei'  veins,  undoubtedly  large  and  prominent  at  one  time,  have 
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bet^ii  lost  aluu)8t  entirely,  through  the  combined  effects  of 
erosion.  The  leaching  process  has  been  so  thorough  that  the 
copper  veins  show  but  slight  traces  of  values  for  hundredB  of  feet 
surface,  but,  in  compensation,  the  zone  of  secondary  enriehmeiit  k.j 
deepest  *  found  in  any  important  copper  camp,  and  masaiye 
large  bodies,  has  been  found  at  a  depth  of  2,400  feet  below  enrfMfl^  \ 
the  deepest  shaft  in  the  district  shows  secondary  sulphides  of  good  i 
tenor  on  its  bottom  level.  There  is,  however,  a  general  tendency  1 
decreased  values  with  depth,  aa  in  all  other  mining  fields,  but  tbie  \_ 
decreased  average  tenor  of  the  copper  ores  of  Butte,  as  now  mnelJiti  If 
due  partly  to  other  factors  than  actual  impoverishment  of  ore  at  kij/m 
the  most  important  of  these  causes  being  the  greater  thoroii^hneM  V|4 
which  mineral  values  are  extrac*ted,  the  scramming  of  ore  left  itnAk 
from  early  mining  operations,  and  the  vast  improvement  and  dMUpaM 
of  metallurgical  processes,  by  reason  of  which  it  is  now  possible  to  IhS. 
at  a  profit  ores  that  were  absolutt^ly  un]>ayable  only  a  few  yean  flfk 
The  tenor  of  ore  produced  by  the  leading  mines,  except  Nortk  BMij: 
shows  a  marked  decline  from  the  figures  noted  at  the  end  of  the  Hhli^ 
teenth  Century,  present  extraction  averaging  as  low  as  2.5  to  3  per  eMlv 
copper  from  several  of  the  more  im[M)rtant  mines. 

The  principal  copper  values  of  the  Butte  district  are  found  ii  fltak; 
cocite  and  enargite,  which  furnish  about  90  ])er  cent,  of  the  total  pr^ 
duct  ion  of  the  cam[>.  Chalcocite  occurs  massive,  in  immense  vdni,  ahft. 
(lisseniinateil  in  granules.  There  is  considerable  bomite,  whidi  ocM, 
extensively  in  the  western  mines,  but  is  found  sparingly  in  the  i 
proper!  ic>s.  The  mines  also  produce  considerable  quantities  of 
pyrite  and  cupriferous  pyrite,  wiili  more  or  less  tetrahedrite  and  t«" 
nantite.  The  large  amount  of  enargite  smelted  is  responsible  for  tl» 
heavy  arsenical  fumes  from  the  Washoe  smelter,  it  being  estimated  ^^ 
upwards  of  :u),0()()  tons  of  arsenic  pass  olT  j'early  in  the  smelter 
from  the  Washoe  works. 

The  gungiie  of  most  of  the  ore  bodies  is  granitic  or  silicious,  ( 
ing  largely  of  altere<l  country  rock.  The  veins  frequently  show 
crable  lluccan,  but,  as  a  rule,  i)artings  are  poorly  defined,  the  ore  : 
into  the  country  rock,  which  is  impregnated  to  some  distance  «i 
side  of  the  vein.  The  ores  are  highly  silicious,  averaging  about  55  per  «(* 
silica,  15  \H*r  cent,  iron  oxide  and  10  to  15  j)or  cent,  sulphur,  the  Ul^ 
grade  ores  ranging  5  to  15  per  cent,  copper,  with  an  average  tenor  • 
alK>ut  6  per  cent.,  while  90  per  cent,  of  the  production  of  the  dktvM 
excepting  North  Butte,  is  concentrating  ore  averaging  2  to  4  per  cent  *■ 
copper  tenor. 

In  addition  to  the  ore  bodies  now  worked  there  are  immense  deporfb 
of  ore  of  a  grade  still  lower,  and  of  a  tenor  too  low  to  permit  profitiW 
working  at  present,  though  it  is  probable  that  eventually  these  ores  W* 
be  extracted  and  treatwl  at  a  profit. 

Wliile  the  Butte  district  has  shown  a  marked  tendency  toward  ^ 
creased  values  within  the  past  decade,  a  similar  tendency  is  noted  in  Wfi^ 
other  districts,  and  Butte,  far  from  being  a  decadent  camp,  bids  fslr  ^ 
hold  its  position  at  the  head  of  the  copper  districts  of  the  world  for  ye* 
to  come. 

HSVADA.    This    state    has    copper    resources    of   prime   importaO' 
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under  development,  and  the  Ely  field  promises  to  make  a  copper  camp  of 
tlie  first  magnitude,  while  developments  elsewhere,  notably  in  the  Yering- 
ton  district,  are  of  promise.  The  state  has  copper  mines,  or  attempts  at  ^ 
mines,  in  the  counties  of  Elko,  Esmeralda,  Eureka,  Humboldt,  Lander, 
lincohi,  Lyon,  Nye,  Storey,  Washoe  and  White  Pine.  With  the  improve- 
ment in  general  mining  conditions,  brought  about  by  the  discovery  of  the 
gold  bonanzas  of  Tonopah  and  Goldfield,  and  the  improved  facilities  given 
by  construction  of  new  railroad  lines,  copper  mining  is  making  substan- 
tial progress. 

In  Esmeralda  county  the  Sodaville  and  Mina  copper  districts  are  at 
the  northern  end  of  the  Pilot  Mountains,  showing  a  contact  zone  of  about 
twelve  miles  length,  on  the  borders  of  a  granite  intrusive. 

In  Humboldt  county  there  are  promising  copper  deposits  in  the  vicin- 
ity of  Winnemucca,  and  in  the  Jackson  Mountains,  circa  60  miles  north 
of  Humboldt. 

The  Bunker  Hill  district,  in  the  northwestern  part  of  Lincoln  county, 
allows  nickel-copper  ores,  somewhat  similar  to  those  of  Sudbury,  with  an 
ATerage  of  about  one-third  ounce  of  platinum  per  ton  of  ore,  in  some 


The  Yerington  district,  in  Lyon  county,  circa  20  miles  southeast  of  the 
Comstock  lode,  is  in  the  Mason  Valley  Mountains,  a  small  range  of  about 
25  miles  length  and  5  miles  width,  with  an  extreme  elevation  of  6,500 
feet.    The  core  of  this  district  is  an  intrusive  granite,  exposed  by  erosion 
in  the  higher  peaks  and  deeper  caHons,  and  covered  by  metamorphosed 
sedimentary  strata  on  both  slopes,  with  rhyolite  flows  along  the  eastern 
base.     Copper  ores  occur  in   fractures  and   shear  zones,  and  as  bedded 
veins  in  dolomitic  limestone,  also  as  impregnations  in  limestone  of  Car- 
boniferous  age.     The  ores   found  in  the  dolomitic  limestone   arc   mainly 
oxidized,  with  quartz  and  calcite  gangue,  while  the  Carboniferous  limestone 
shows  nuiinly  chalcopyrite,  with  a  little  chrysocolla  and  covellite  in  the 
oxidized  zone,  but   the   secondary   sulphides,  chalcocitc   and   bomite,  arc 
found  rarely.     Owing  to    the   heavy   limestone   gangue,   carrying   garnet 
tnd  epidote,  concentration  is  not  effected  readily,  and  the  ores  must  be 
eonsidered  upon  a  smelting  basis.    Fortunately  ore  charges  of  about  two- 
thirds  sulphid^   and   one-third    oxides    and    carbonates    are    self- fluxing. 
Water  supplies  are  available  from  the  Walker  river  and  from  artesian 
wells. 

In  Xye  county  the  Lone  Mountain  district  is  roughly  eight  miles  wide 
by  about  twenty  miles  in  length,  showing  at  the  northern  end  a  monad - 
nock  lying  about  fourteen  miles  west  of  Tonopah.  This  district  carries 
gold,  silver,  copper  and  lead  ores. 

In  White  Pine  county  the  Robinson  district,  as  it  is  called  officially, 
lot  more  commonly  known  as  the  Ely  camp,  is  a  low  grade  district  of 
^wy  unusual  promise.  This  field,  as  now  proven,  is  a  belt  of  about  one 
mile  width  by  six  miles  length,  having  a  generally  easterly  and  westerly 
trend,  transverse  to  the  Egan  Mountain  range.  There  is  an  intrusive  mon- 
«>nite-porphyry  of  post-Carboniferous  age  cutting  Carboniferous  sedi- 
mentary strata,  with  intrusive  monzonite  dykes,  copper  deiM)sits  occurring 
in  both  the  monzonite  and  the  sedimentary  strata  adjoining.  The  principal 
ore  body  is  that  portion  of  the  monzonite -porphyry  lying  under  the  zone 
of  oxidation,  and  apparently  is  about  400  feet  in  thickness.     According  to 
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Prof.  Lawson  the  workable  ores  are  tertiary  and  not  secondary,  having 
resulted  from  the  leaching  of  the  former  secondary  ores  of  the  oxidized 
zone.  The  porphyry  mass  shows  large  quartz  blowouts  that  cover  nearly 
one-third  of  the  porphyritic  area,  these  occurring  mainly  along  the  con- 
tact between  the  monzonite  and  limestone.  The  limestone  on  the  north- 
ern flank  of  the  porphyry  shows  small  bodies  of  slightly  argentiferous 
lead  ore,  and  on  the  southern  flank  of  the  intrusive  monzonite  gold  ores 
are  found,  in  the  sedimentary  beds.  The  monzonite  ores  of  the  principal 
Ely  mines  sample  2.32  to  2.6  per  cent,  copper,  0.03  to  0.05  oz.  silver 
and  about  40  cents  gold  per  short  ton. 

NEW  HAMPSHIRE.  Copper  ores  are  found  at  a  number  of  points 
in  this  state,  especially  in  Grafton  county,  where  more  or  less  mining  has 
been  attempted.  Occurrences  of  copper  are  noted  at  Bath,  Franconia, 
Haverhill,  Littleton,  Lyme,  Oxford,  Warren  and  Woodsville  in  Grafton 
county,  near  Jackson  and  Madison  in  Carroll  county,  at  Westmoreland, 
Cheshire  county  and  at  Croydon  and  lenity  in  Sullivan  county. 

NEW  JERSEY.  This  state  has  copper  deposits  in  the  counties  of 
Bergen,  Hudson,  Mercer,  Middlesex,  Passaic,  Somerset,  Sussex,  Union  and 
Warren,  and  more  or  less  mining  has  been  done  in  several  of  these  coun- 
ties, the  principal  operations  having  been  near  Arlington,  Griggstown 
and  Somerville.  The  Schuyler  mine  near  Arlington,  Hudson  county,  was 
the  first  New  Jersey  copper  mine,  and  apparently  was  the  second  in  the 
British  colonies  that  later  became  the  United  States.  This  mine,  only 
eight  miles  from  New  York  city,  was  found  in  1719  by  a  negro  slave  of 
the  Schuyler  family,  which  was  made  wealthy  therefrom.  The  first 
steam  engine  in  the  United  States  was  a  pump  of  the  Newcomen  type, 
installed  at  this  mine,  and  the  tirst  machine  shop  in  the  country  was 
built  in  1794  near  Belleville,  New  Jersey,  by  the  owTiers  of  this  mine, 
and  the  first  American  copper  smelter  was  built  in  connection  with  this 
mine.  The  property  was  a  fairly  steady  producer  until  the  American  Rev- 
olutionary War,  and  thereafter  was  worked  intermittently,  being  in  the 
hands  of  an  English  compahy  for  some  time  after  peace  was  restored 
between  England  and  the  United  States.  In  the  Arlington  district  there 
are  cupriferous  sandstones  overlying  trap  beds,  with  impregnations  of 
copper  in  shale  adjoining  the  trap.  Except  in  Warren  (k)unty  the  New 
Jersey  copper  deposits  occur  in  amygdaloidal  traps,  and  infTriassic  sand- 
stone and  shale  adjoining  traps. 

In  Somerset  county,  in  eastern  New  Jersey,  copper  occurs  in  red  beds 
of  Triassic  age,  associated  with  intrusive  diabase,  showing  oxidized  ores 
above,  with  sulphides  occurring  at  a  depth  of  about  600  feet,  while  below 
a  de[>th  of  600  feet  native  copper  and  occasionally  chalcocite  in  bunches 
are  found,  giving  strength  to  the  the(>ry  that  the  oxidized  ores  alK>ve  are 
alteration  jiroducts  from  native  copper.  The  main  ore  bed  varies  from 
:j  to  15  feet  in  thickness,  and  has  been  traced  five  miles  and  worked  more 
or  less  for  that  distance.  At  one  mine  there  is  an  incline  shaft  of  2,360 
feet  in  depth.  Enough  co])]>er  was  secured  from  a  mine  near  Bound  Brook 
to  cast  a  brass  caimon  for  the  American  army,  during  the  Revolutionary 
War. 

In  Paha(|uarry  township,  on  ihe  Delaware  Water  (Jaf),  in  Warren 
county,  the  northeastern  slope  of  tin'  mountain  shows  red  shales  and 
Medina  sandstones,   some   of   the   gray   sandstones   Intcrbedded   with   red 
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f^hale  carrying  iinpre^natioiis  uf  ulia  loopy  rite,  tviiH'iitiiig  t\w  gruiiin  to  tin* 
extent  of  one  to  two  |mt  cent.  cujppiT.  These  beds  aggregate  fully  200 
feet  in  thickness,  ami  may  )>ec'oiiie  highly  valuuhle  at  some  future  tinn', 
when  ores  of  lower  tenor  tlian  now  worked  will  be  available  commer- 
cially. 

HEW  MEXICO.  The  first  New  Mexican  copp<»r  mining  in  historic 
times  apparently  was  done  in  the  Santa  Rita  district,  Grant  county, 
about  the  beginning  of  the  Nineteenth  Century.  Mining  development, 
after  the  territory  passed  under  American  control,  was  hampered  some- 
what for  many  years  by  the  old  Spanish  system  of  land  titles,  but  this 
trouble  has  been  remedied,  in  the  main.  New  Mexico  shows  extensive 
areaa  of  Permian  red  beds  carrying  finely  disseminated  copper  ores  in 
sandstones  and  shales  and  has  copper  ores  in  nearly  all  parts,  copper 
occurrences  being  noted  in  the  counties  of  Chaves,  Colfax,  Donna  Ana, 
(irant,  Lincoln,  Mora,  Otero,  Rio  Arriba,  Sandoval,  San  Miguel,  Santa  Fe, 
Sierra,  Socorro,  Taos,  Union  and  Valencia. 

Donna  Anna  county  has  promising  copper  deposits  in  the  Oro  (jrande 
Mountains,  about  15  miles  northeast  of  Las  Cruces,  and  in  the  Organ 
district  has  copper  mines  on  contact  deposits  between  metamorphosed 
limestone  and  igneous  intrusives. 

In  Otero  county  there  are  mines  of  copper  in  the  Jarilla  Mountains, 
with  considerable  development  under  way  in  the  vicinity  of  Orogrande. 

Rio  Arriba  county  has  extensive  copper  deposits  in  the  Bromide 
district.  These  apparently  are  of  low  average  tenor,  though  of  consider- 
able sire,  but  have  been  developed  only  slightly. 

In  Sandoval  county  chalcocite  is  noted,  in  Triassic  sandstones,  in  the 
Nacamiento  district. 

Socorro  county  is  large  and  has  a  numlKT  of  copper  districts  of  vari- 
uuB  degrees  of  promise,  including  the  Cooney,  Kelly,  Magilalena  and  other 
iliKtriets  in  the  Mogollon  Mountains,  aLso  copper  lields  in  the  Socorro  an<l 
t)Hcuni  Mountains.  The  Cooney  district,  on  the  western  side  of  the 
Mugollon  Mountains,  in  the  southwestern  corner  of  the  county,  shows 
iUcite  Hows,  cut  by  rhyolite  dykes,  copper  ores  occurring  in  brecciateil 
fisHures  near  contacts,  and  as  true  fissures  tliat  carry  argentiferous  sec- 
ondary sulphides  and  gold  in  the  oxidized  zone. 

Taos  county  has  prc-Cambrian  deposits  of  sulphide  copper  ores  asso- 
ciated with  sphalerite. 

(Jrant  county  is  the  source  of  the  principal  copper  production  of  New 
Mexico,  and  has  two  important  lields,  and  several  others  of  promise. 
Among  the  new  fields  the  Hachita  district  shows  promising  properties. 
The  Lordsburg  district  of  (Jrant  county  is  about  eight  by  eighteen 
niles  m  extreme  area,  and  is  located  in  the  Pyramid  Mountains.  The 
development  of  this  field  dates  from  1870,  and  its  history  is  filled  with  ups 
*nd  downs.  The  Pyramid  range  apparently  dates  from  about  the  close 
of  the  Tertiary  age,  showing  fissure  veins  and  shear  zones  carrying  all  ot 
the  common  oxides  and  carbonates,  secondary  sulphides  and  chalcopyrite, 
*ith  considerable  galena,  occasional  sphalerite  and  cerussite,  and  a  variety 
of  silver  ores. 

The  Santa  Rita  district  of  Grant  county  was  the  scene  of  the  first 
^Pper  mining  in  this  territory.  This  district  shows  an  underlying  core 
^'f  igneous  rock,  with  an  overlying  bed  of  quartzite  impregnated  with 
oxidized  ores  and   ocvaniowi)  mitiic  ntp/wr.  stmio  sulphidv  (jres  occurring 
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m  tlu»  wmiorlyiiij,'  |M»rphyry,  AlthmjgU  ruiiiing  lias  l»wn  duiit*  in  thi^ 
tjirttrict  tor  aljoul  jl  rt-iitury,  tin.*  workings  wen*  mt?rely  •luperlicial  until  a 
dt»i'|j  shaft  w:m  begun  in  llXlfu 

Tlu^  Eiurri)  M*iMutain  distriet  of  r,raiit  t*uuiity  is  the  moHt  important 
in  the  tt^rritory,  Thif*  Ik-W  lien  nl>out  frftL-^un  miles  south  of  Silver  City, 
at  the  h«*ie  of  the  Hiirro  Mount Jiiiis,  und  tnininjyf  diite**  from  1879.  Sev- 
eral ariiall  ooppcr  fin  H' It  era  were  ereetiMl  tii  tli«  ninth  tlvi'HtJu  of  the  Nine- 
teenth Century,  but  the  numt  intportant  deveh)|niTent  dutes  from  alM)ut 
1903.  The  lUirro  Monntaina  are  a  slmrt  is*^hited  range  of  only  about  live 
miles  extreme  width  by  ten  miles  h<iigth,  shuwiug  narrow  veins  of  euprif- 
erous  pyrite  in  porphyry,  and  asf^riciated  depo.sits  of  disseminated  chaletwite, 
with  some  ore  iMMlies  t>f  unnHually  larti^e  size  earrying  sulphide  orea  of  low 
average  tencar,  fre^juentfy  zincifiTooH  and  refraet(*ry.  The  mineral  vnlue* 
oeeur  prineipalty  in  ehalcoeiti*  and  euprifemns  pyrite,  with  small  «pianti- 
ties  of  gidd  and  silver.  The  suli)hides  average  IL't  to  4  per  eent»  in  copper 
tenor,  and  there  lire  some  oxidiiied  ores,  but  the  zone  of  oxidation  is  quite 
HhaHow. 

NEW  YORK.  The  only  copper  mine  ever  opened  in  the  At&te  of 
New  York  was  at  Canton,  St.  Lawrence  county,  hut  this  never  l>eeaiiie 
an  important  producer.  There  are  oeeurrenees  of  ore,  however,  at  numer- 
oUH  other  points  in  the  state.  Chaleopyrite  ia  found  in  the  Aneram  and 
Heekee  lead  mines  in  Columbia  county;  at  Crown  Pidnt  in  Esnex:  county: 
at  Alexandria  lind  Antwerp  in  Jefferson  county;  at  Salisbury  in  Herkimer 
county;  at  Tjidentown,  Rockland  ct»nnty,  where  miilaehite  and  cuprite 
occur  in  the  seams  in  the  trap;  at  Kllenville  and  the  Red  Bridp* 
lead  nunes  in  t'lster  connty;  cuprite,  azurile,  malachite  and  chaleopyrite 
occur  in  the  vicinity  of  Conklingville,  Saratoga  County;  at  Chester, 
\\'arren  county,  and  at  East  Chester  and  i^ssining  in  Westchester  county. 

NORTH  CAROLINA.  This  state  htv\  copiH-r  in  the  eiiunties  of  Alex- 
ander, Atlegliany.  Ashe,  Buncombe,  Cabarnis,  Caldwell,  Catawba,  Chat- 
ham, Clay,  Davidst>n,  (.aston,  (iranville,  (Jinlford,  JackiMm,  Le:3Cmgton, 
Lincoln,  Madison,  Mecklenburg,  Mitchell,  Montgomery,  Moore,  Person, 
Handolpli,  Rockingham,  Rowan,  Stanley,  Swain,  Transylvania,  WautaugiL, 
Wilkes  and  Yadkin.  As  u  rule  the  ores  occur  in  mountainous  district* 
near  the  contacts  of  basic  rocks  altered  lo  horn  blende  schists,  which 
apparently  were  the  source  of  the  metal,  and  which  still  contain  small 
fpmntities  of  chalcopyTite  and  pyrite.  The  nres  of  North  Carolina  are 
mainly  snlphides,  but  native  copper  and  jjractically  all  of  the  commer- 
cial ores  of  copper,  sis  well  as  many  rare  nunerala,  have  beim  found. 
Copper  mining  w^a-s  followed  to  a  small  extent  previous  to  the  Americjtn 
Civil  War,  mniuly  in  Ashe  and  adjoining  counties.  The  stat^?  is  notably 
rich  in  available  water  powers,  which  should  prove  valuable  in  the  develop- 
ment of  its   mineral  resources. 

Tile  Virgilina  district  lie«  along  the  border  of  Virginia  and  North 
Carolina,  including  the  counties  of  Person  and  Granville  in  the  latter 
state.  The  length  rd"  this  l>plt  is  about  twenty  five  miles,  with  a  width 
of  aljoul  three  miles.  The  Virgilina  district  is  in  the  aub'l*iedmont  divi- 
sion of  the  Appalachian  belt,  and  contains  a  number  of  small  mines  of 
some   promise. 

In  the  same  division  of  the  Appalachian  belt,  hut  w>nje  distance  to 
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the  south,  is  found  the  Gold  Hill  district  of  Rowan  county.  This  field  was 
worked  originally  for  gold,  yielding  about  $3,500,000  from  1842  to  1893, 
inclusive,  but  the  mines  eventually  were  closed  down,  because  of  change 
of  values  at  depth  from  gold  to  copper.  The  district  is  about  one  mile 
wide  and  twenty  miles  long,  lying  on  a  plateau  of  the  Piedmont  Moim- 
tains.  The  predominant  copper  ore  is  chalcopyrite,  with  gangue  of  quarts 
and  decomposed  schist.  The  outcrops  of  prominent  ore  bodies  carry  one  to 
twenty  per  cent,  copper,  and  some  ores  can  be  concentrated  ten  into  one. 
The  average  sulphide  ore  of  this  district  carries  2  to  4  oz.  silver  and  50 
cents  to  $2  gold  per  short  ton.  The  ore  occurs  in  fissure  veins,  the  secondary 
zone  carrying  considerable  native  copper  and  rich  oxides  and  carbonates. 
The  deepest  workings  are  nearly  1,000  feet. 

In  Webster  county,  in  the  Cullowhee  district,  there  is  one  producer 
and  several  developing  properties  of  promise.  This  field  shows  lenticular 
bodies  of  chalcopyrite  with  quartz  and  corundum  gangue,  and  prominent 
gossan  cappings  in  a  fracture  plane  following  a  basic  band  in  schist. 

NORTH  DAKOTA.  Copper  was  reported  December,  1906,  as  occurr- 
ing in  this  state,  but  a  satisfactory  verification  of  the  statement  has  not 
been  secured. 

OHIO.  Small  masses  of  native  copper,  brought  from  Lake  Superior 
by  glacial  action,  are  found  occasionally  in  drift  in  this  state,  and  native 
copper  ingots  and  ornaments  are  taken  from  mounds  built  by  a  pre- 
historic race,  but,  so  far  as  known,  no  copper  has  been  found  in  place. 

OKLAHOMA.  Copper  ore  has  beejl  found  in  small  quantities  at  sev- 
eral points  in  the  state  of  Oklahoma,  notably  in  the  mountains  of  Woods 
and  Woodward  counties,  where  auriferous  copper  ores  have  .been  found, 
but  no  mines  have  been  developed. 

OREGON.     Copper  ores  are  found  in  this  state   in   the  counties  of 
Baker,    Douglas,    Grant,    Jackson,    Josephine,    Lynn,    Marion,    Umatilla, 
Union  and  Wallowa.    Oregon  enjoyed  a  small  share  of  the  California  cop- 
per boom  of   1860-1868,  when  there  was  considerable  activity  in  south- 
western Oregon,   notably  in  Josephine  county,  where  a  smelter,  one   of 
the  earliest  on  the  Pacific  coast,  was  built  for  treating  oxidized  copper 
ores.    Josephine  county^  carries  the  northern  extension  of  the  Coast  Range 
copper  belt  found  in  Siskiyou  and  Del  Norte  counties  of  California.    This 
belt,  about  25  miles  wide  and  approximately  50  miles  long,  shows  large 
copper  veins,  usually  carrying  fair  .gold  values  near  surface.       The  ore 
is  mainly  chalcopyrite,  with  occasional  bomite,  disseminated  in  pyrite  and 
-pyrrhotite.    The  district  has  one  small  but  modern  smelter,  which  can  work 
only  four  to  five  months  yearly,  because  of  the  heavy  snows  and  rains 
that  render  the  mountain  roads  impassable  except  in  the  summer. 

Baker  county,  in  eastern  Oregon,  has  a  number  of  developing  copper 
properties  of  considerable  promise.  This  county  carries  the  western  ex- 
tension of  the  Seven  Devils  district  of  Idaho,  along  the  Snake  River. 
The  copper  deposits  occur  mainly  in  basaltic  flows,  interbedded  with  sedi- 
mentary rocks  of  Triassic  age,  showing  fine  grains  of  chalcoeite  and 
bomite,  with  occasional  chalcopyrite,  in  lavas  and  tuffs,  the  mineralization 
apparently  following  the  jointing  planes. 

The  copper  production  of  Oregon  is  small,  but  promises  to  increase. 

PENNSYLVANIA.     This  state  has  copper  ores,  and   in  several  casos 

oM  copper  mines,  in  the  counties  of  Adams,  Berks,   BuckH,  ChcMtor,  Co- 
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himbia,  I^ncafltor,  Lebanon,  Montgomery  and  Philadelphia.  The  ^ 
copper  producer  of  Pennsylvania  was  the  (iap  mine  in  Lancaster  ooh| 
wliich  was  opened  as  a  cop]K'r  mine,  late  in  the  Eighteenth  Centuiy^  I 
such  was  a  failure,  but  was  reopened  as  a  nickel  mine,  circa  185€^j 
was  a  successful  producer  of  that  metal,  with  a  small  incidental 
of  copper,  until  1S*I3,  when  it  was  closed  by  the  competition  of  the] 
nickel-copper  mines  of  the  Sudbury  district  of  Ontario.  The  oU  J 
(\)rnwall,  in  l^^banon  county,  show  native  copper,  cuprite,  amiitfl^  ! 
chite,  chaleopyrite,  chrysocolla  and  brochantite.  In  Montgomeiy 
the  Perkiomen  mine  shows  fully  as  long  a  list  of  copper  minenJii 
(iettysburg,  in  Adams  county,  native  copper  and  cuprite  are  noMyj 
native  copi)er,  cuprite,  melaconite,  malachite,  chaleopyrite, 
and  chryscolla  occur  in  Jones's  mine,  near  Morgantown,  an 
Hucks  county.  Oxide,  carlM)nate,  sulphide  and  silicate  ores  of 
have  been  found  in  the  Frankford  stone  quarries,  in  the  dty  of  '. 
adelphia. 

RHODE  ISLAND.     Tliere  are  no  mhies  of  cop}>cr  in  this 
i'haliH)pyrite   occurs    near   Portsni(mth,   New|H>rt    county,   and 
of  a/uritts    niaiacliite,  boniite   and    c]ialco])yrite   are   reported  from 
points,  thou;;h  apparently  found  nowhere  in  commercial  qiiantitiei. 

SOUTH  CAROLINA.  (  halcopyrite  is  notiHl  sparingly  at  ths  Mk 
Fore.st  <rold  mini's  of  Tninn  county,  but  no  copper  deposits  of  pnBM 
have  Ik-cii  found  in  the  staU-. 

SOUTH  DAKOTA.     C'op]>er  ores  are  notcnl  in  the  counties  of 
Lawrence   and    Pcnninjrton,   all    in    the   Black   Hills,   and   a  little 
mining  has  Ix^en  done  in  these  counties.    Coj)per  ores  are  used  to  a 
extent  for  lluxinj:  refractory  ;johl  ores  at  some  of  the  local  smelteiB. 
h>j;rieally,   tlie   eojiper   measures   of   tlie    Hlack   Hills   arc  comparsbb  tntPl 
those  of  the  l)u(fktown   district  of  Tennessee.  ,v 

TENNESSEE.  This  state  lias  important  active  copper  mines  in  M^ 
cimnty.  sinall  and  idle  mines  in  Sullivan  ccmnty.  and  occurrences  of  flife 
l»er  ore  an?  reported  from  Lawrence  county  and  from  Jellico  PlaiUi  WS^ 
roe  c*)unty. 

The  discovery  of  copjjcr  in  the  Ducktown  district  of  Polk 
was  made  in.  i.s4:i,  by  a  goUl  hmiter,  who  mistook*  crystals  of  eapiito 
«;(»ld.  As.  early  as  Ls.*>4  there  were  two  small  matting  furnaces  in 
mission,  and  14  mines  were  worked,  most  of  the  ore  being  haulsi 
wa^on  40  miles  to  a  railroad,  and  shipped  to  Swansea  for  reductfoD. 
district  prospered  until  ISOIJ.  when  work  was  suspended,  owing  to 
Ainerieaii  Civil  War,  and  the  mine  remained  idle  until  1866,  when  1 
was  resumed  and  c*>ntinued  until  ls7S,  after  which  the  entire  fi*^*^ 
remain«Ml  iille  nnlil  1*^'.)!,  when  a  Briti^^h  eom]>any  begun  work  on  a  nwiW 
scale,  aTnl  has  score<I  a  markcil  .success.  The  Ducktown  district  lies  tafll 
extreme  south<'ast*'ni  corner  »»f  Tj-nnessee  and  extends  into  the  a4ioiHii| 
states  t)f  (leor;ria  anil  Al:il>aiiia.  The  Ducktown  basin  is  an  eroded  pisttfil 
enclosed  on  three  si<]<'.s  by  mountains  rising  :)0()  to  2.riOO  feet  above  tti 
;:en«'ral  level  <»f  the  country,  (he  biisiii  havinj:  an  average  elevation  •! 
about  1. .")(»()  feet  jiboxr  sea  level.  The  «'ountry  rock  of  the  DuoktoWl 
plateau  consists  of  foliateil  mica  schist,  with  intercalary  gneiss,  and  tfc 
ore   ocour^   in   a    fault  /one   in   rock-^  of   lower   Candirian   age.     The 
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show  a  heavy  gossan  of  fair  grade  hematite,  which  is  shipped  extensively 
to  iron  furnaces.  The  oxidized  zone  is  comparatively  shallow,  and  has 
been  worked  out  in  the  active  mines,  leaving  only  chalcopyrjte,  associated 
with  pyrrhotite  in  a  gangue  of  quartz,  epidote  and  other  tietamorphic 
minerals.  The  sulphide  ores  average  about  2  per  cent,  in  cupper  tenor, 
and  are  neither  auriferous  nor  argentiferous,  occurring  as  great  lenses  in 
metamorphic  schist,  sometimes  with  sharply  defined  walls  and  again 
grading  into  the  country  rock. 

TEXAS.  Copper  ores  in  this  state  are  noted  in  the  counties  of  An- 
derson, Archer,  Baylor,  Burnet,  Clay,  El  Paso,  Hardeman,  Haskell,  Knox, 
Lincoln,  Llano,  Mason,  Montague,  Presidio,  Stonewall,  Taylor,  Wichita, 
Wilbarger  and  Wise.  A  little  native  copper  is  found  in  Burnet  and  Llano 
counties,  with  chalcopyrite  in  both  counties  and  argentiferous  tetrahedrite 
in  the  latter.  Along  the  Brazos  river  there  are  Permian  red  beds  show- 
ing carbonate  and  silicate  ores  in  sandstone.  There  have  been  occasional 
sporadic  attempts  at  development  of  copper  mmes,  but  as  yet  nothing 
serious  has  been  accomplished,  the  ores  as  a  rule  being  low  grade  car- 
bonates, sulphides  and  silicates,  distributed  in  beds  of  Permian  age. 

UTAH.  This  state,  while  now  ranking  fourth  in  point  of  production 
among  American  commonwealths,  is  scarcely  second  to  any  in  promise, 
and  possesses  in  one  of  its  camps  the  largest  bodies  of  ore  of  any  metal 
known  anywhere  upon  the  globe.  The  copper  production  is  increasing 
rapidly,  and,  in  1906,  the  copper  output  of  Utah  was  about  as  great  as 
the  production  of  either  Michigan  or  Montana  jn  1887,  and  about  as 
large  as  the  output  of  Arizona  in  1897.  The  state  has  copper  mines,  or 
attempts  at  mines,  in  the  counties  of  Beaver,  Box  Elder,  Davis,  Emery, 
Grand,  Iron,  Juab,  Morgan,  Piute,  San  Juan,  Salt  Lake,  Summit,  Tooele, 
Uintah,  Utah,  Wasatch,  Washington  and  Weber. 

In  Box  Elder  county,  near  the  Nevada  line,  there  are  promising  cop- 
per  deposits  in  limestone,  showing  good  gossans  above,  and,  as  a  rule, 
bmving  heavy  fiuccans  along  either  or  both  walls. 

The  first  mining  in  Utah  was  done  in  Beaver  county,  just  before 
1860.  The  principal  copper  developments  in  this  county  are  in  the  Cactus 
district,  and  at  Milford.  The  richness  of  the  Beaver  county  ores  has  been 
exaggerated,  for  stock-selling  purposes,  but  one  of  the  mines,  under 
etreful  management,  has  reached  the  point  of  paying  dividends,  and  it  is 
probtble  that  Beaver  county  will  be  given  more  serious  attempts  at  mining 
in  the  future. 

Juab  county,  in  the  centeral  western  portion  of  the  state,  has  a  num- 
ber of  old  and  large  producers  of  silver  and  lead,  and  with  increasing 
depth  there  is  an  increase  in  copper  values,  with  considerable  gold.  The 
Tintic  district,  of  which  Eureka  is  the  principal  town,  shows  Carbonifer- 
«u  Umestones,  with  intrusive  quartzite  on  the  west  and  rhyolite  on  the 
«Ut,  with  ore  occurring  as  contact  deposits  in  both  the  sedimentary  and 
iS^eous  rocks,  the  ores  being  almost  exclusively  sulphide  and  carrying  good 
'•hiea  in  lead,  zinc,  copper,  silver  and  gold. 

Piute  county  has  been  almost  exclusively  a  gold  and  silver  mining 
^Id,  but  shows  considerable  copper. 

In  San  Juan  county  there  is  a  copper  field  showing  sedimentary 
Yocb  of  Carboniferous  age,  these  including  limestone,  shale  and  quartzite, 
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which  have  been  intruded  and  fissured,  with  extenaive  metaraorpMsm. 
Quartzite  is  the  predominate  roek  form,  with  intercalary  limestoiie  below 
and  Carbon iferoufi  shalea.  sandstr^nes  and  limestones  in  the  upper  part. 
The  lower  limestones,  of  dolomitic  nature,  carr.y  copper  ores,  aa  do  the 
Carboniferoua  shales  of  the  upper  portions.  There  are  many  intruaive 
dykes  and  sills  of  monzonite- porphyry.  Ore  occurs  in  the  intrusive  tone 
in  limestone,  or  at  the  point  of  contact  in  deposits  roughly  parallel  with 
the  bedding  planes  of  the  country  rocks,  which  are  mineralized  in  lentic- 
ular chutes  dipping  with  the  bedding  planes,  and  with  moderate  pitch, 

Tooele  county  is  primarily  a  gold  district^  with  considerable  silver 
production,  and  small  outputs  of  both  lead  and  copper^  but  haa  copper 
deposits  of  promise. 

Summit  county  was  originally  a  silver-lead  district,  and  these  metals 
itill  predominate  in  output,  but  considerable  sulphide  copper  ore  ia  found 
in  the  lower  workings  of  the  argentiferous  lead  mines. 

SaJt  Lake  county  contains  three  important  mining  fields,  of  which 
one  is  a  copper  camp  of  the  first  magnitude.  The  Little  Cottonwood 
district,  with  Alta  as  its  center,  shows  good  values  in  lead,  copper  and 
silver,  and  has  several  good  mines.  The  Big  Cottonwood  district,  with 
Brighton  as  its  center,  shows  mainly  silver  and  lead  values »  but  copper 
indications  are  promising. 

The  Bingham  camp,  known  officially  as  the  West  Mountain  district, 
in  Salt  Lake  county,  already  an  important  camp^  is  certain  to  become  one 
of  the  greatest  copper  mining  fields  of  the  globe.  It  lies  about  20  railed 
southwest  of  Salt  Lake  City,  on  the' eastern  slope  of  the  Oquirrh  Moun* 
tain.^,  with  an  area  of  about  fifteen  square  miles.  Water  is  scarce,  being 
supplied  chiefly  from  the  mine  workings.  This  is  an  old  camp,  worked 
originally  for  silver-lead  values,  and  dates  from  the  opening  of  the  Old 
Jordan  mine  in  1863.  The  extraction  of  gold  from  the  heavy  gossans 
was  begun  in  1880,  but  did  not  prove  profitable.  The  flr^  copper  mining, 
begun  in  1896,  was  done  on  fissure  veins  carrying  disseminated  copper  sul- 
phides averaging  3.5  per  cent,  copper,  2.5  ost.  silver  and  10  cents  to  $1  gold 
per  short  ton,  with  irregular  but  sometimes  important  lead  lvalues,  and 
with  occasional  sphalerite.  Spvetal  large  and  profitable  mines  have  besa 
opened  on  the  sulphide  reins  which  occur  in  dolomitic  limestones  near 
igneons  intmsives,  the  lenticular  ore  bodes  lying  roughly  parallel  with 
the  beds  and  the  country  roek,  some  of  these  lenses  being  of  great  Bize» 
ranging  up  to  200  feet  in  thickness  and  several  hundred  feet  in  length 
and  depth,  and  carrying  excellent  average  values. 

While  the  mines  opened  on  the  contact  deposits  of  sulphide  ore  have 
rendered  Bingham  an  important  producer  of  copper,  recent  developments 
on  the  monzonite  ore  bodies  are  of  far  greater  importance.  While  a  limited 
amount  of  mining  of  monzonite  ores  has  been  done  in  Graham  county,  Arizona, 
it  may  be  said  that  Bingham  is  the  first  camp  in  the  world  to  turn  country 
rock  into  ore  upon  any  large  scale.  The  monzonite  ore  bodies  of  Bing- 
ham are  of  the  very  greatest  commercial  importance  and  contain  hundreds 
of  millions  of  tons  of  ore.  The  ore  concentrates  excellently,  though 
there  is  a  loss  of  nearly  25  per  cent,  at  present,  mainly  due  to  sliming, 
but  this  probably  can  be  reduced  to  20  per  cent.,  and  possibly  to  15  per 
teat,  eventually »  by  various  minor  improvements  in  milling.     Ths  ore  ol 
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the  moii£onit€- porphyry  ie  chalcopjrite,  quite  evenly  diflseminated  in  sraall 
grains  throughaut  the  porphyritic  mass,  with  occaaionai  vein  lets  carrying 
liigh -grade  chalcocite  and  bornitc.  The  porphyritic  ores  range  from  0,72 
per  cent,  to  1*75  per  cent,  in  copper  tenor,  and,  at  the  principal  property, 
the  average  of  six  thousand  assays  gave  1.98  per  cent,  copper,  0.15  oz. 
aflver  and  0,016  02.  gold  per  ton.  Owing  to  the  system  of  mining,  by 
which  the  monzonite  mountains  are  quarried  oil  by  steam  shovels,  this 
copper  field  should  give  the  lowest  average  mining  cost  of  any  in  the 
world,  with  milling  costs  nearly  as  cheap  as  in  the  Lake  Superior  district, 
And  eventually  the  present  smelting  oosta  should  be  reduced  materially. 

VERMONT.  In  this  state  ther^  are  copper  mines  in  the  counties  of 
Lamoille  and  Orange^  the  latter  bei.ig  the  more  important,  and  copper  ores 
are  noted  alao  in  the  counties  of  I^Vanklin,  Madison  and  Rutland.  Copper 
mifihig  was  an  industry  of  some  importance  in  Vermont  previous  to  the 
opening  of  the  Lake  Superior  district,  and  the  largest  mine  of  the  state 
waa  a  famous  producer  for  many  years.  The  Vermont  ore  is  chicUy 
ehalcopyrite,  and  is  noted  at  Brandon  and  Cutting\^ine  in  Rutland  county, 
at  Bridgewater  in  Madison  county,  at  various  points  in  Franklin  and 
lAmoille  counties,  and  at  South  StraiTord,  Copperfield,  Vershire,  Corinth 
and  elsewhere  in  Orange  county. 

There  are  three  principal  copper  districts  in  Orange  county,  the  north- 
ern being  at  Corinth,  where  the^L'nion  mine  is  the  most  important  prop- 
erty. The  middle  district  is  at  Copperfield,  where  the  Ely  mines,  opened 
in  1821,  were  the  largest  in  the  state,  and  the  southern  district  is  at  South 
StralTordy  where  the  Elizabeth  mine  has  been  a  considerable  producer. 
The  ore  is  mainly  chalcopyrite  disseminated  in  pyrite  and  pyrrhotite. 
with  a  small  amount  of  other  gangue.  The  Elizabeth  mine  is  the  oldest 
in  the  state,  having  been  opened  in  1793  and  long  worked  for  cupriferous 
pyrrhotite.  The  Orange  county  deposits  considerably  resemble  those  of 
the  Capelton  district  in  Quebec,  to  the  north,  and  are  somewhat  simitar 
to  tboae  of  the  Duck  town  district  of  Tennessee.  The  country  rock  in 
mainly  contorted  metamorphic  sericite  achijst,  surrounded  by  sedimentary 
beda  of  Paleozoic  age,  with  pegmatite  dykes.  The  Ely  ore  bf:>dy  is  20  to 
30  feet  in  thickness,  up  to  150  feet  in  width,  and  has  been  mined  to  a 
depth  of  3,600  feet.  According  to  Weed  the  mineralization  was  pneumat- 
olytie,  due  to  emanations  from  granitic  tnagma, 

VIRGIIflA.  The  existence  of  copper  in  thja  state  has  been  known 
from  early  colonial  days,  and  copper  ores  are  noted  in  the  counties  of 
Albemarle,  Buckingham,  Carroll,  Charlotte,  Culpepper,  Fauquier,  Floyd. 
Fluvanna,  Franklin,  Grayson,  Greene,  Halifax,  Loudoun,  Louisn^  Madison, 
Montgomery,  Nelson,  Orange,  Page,  Rappahanncrek,  Rocktngliara  and  Staf- 
ford. In  Louisa  county  the  copper  ore  bodies  have  strong  hemiitite  gos- 
aana,  which  were  mined  for  iron  ore  at  one  time.  In  this  county  cuprif- 
erous pyrite  mines  are  worked,  but  no  attempt  is  made  to  save  the  copper 
Talue«t  except  by  the  leaching  of  mine  waters,  from  which  a  little  cement 
copper  is  secured. 

The  copper  fields  of  Virginia  may  be  divided  into  four  principal 
groups*  known  as  the  Virgilina,  Blue  Ridge,  C.ossan  T^ad  and  Ijoudoun- 
l\il pepper  districts.  In  the  Piedmont  refjion  there  also  are  copjwr  deposits 
ill  Albemarle,  Buckingham  and  Charlotte  counties. 


204 


TEE  COFFEB  BANBBOOK, 


The  Virgilina  district  lies  in  Halifax  county.  Virginia  and  in  Gran- 
ville and  Person  crtuiities,  North  Carolina,  The  field  ig  about  three  miles 
in  width  by  twenty -fivc^  miles  in  length,  and  in  Virginia  runs  from  the 
state  line  to  the  Uycn  River*  about  8  miles  north.  The  ore  i»  mainly  chal- 
cocite,  with  oeciisinintl  bnrnite,  having  a  gangue  of  quartz  and  talcose 
altered  couutry  rock,  the  ore  averaging  about  3  per  cent,  copper,  but  with 
chutes  of  high  grade  ore  running  5  to  25  per  cent,  in  tenor.  Selected 
ores,  as  shipped  average  6  to  in  oz.  silver  and  75  cents  gold  per  ton.  The 
ores  which  are  highly  siVicious  and  require  concentration,  occur  in  lentic- 
ular chutes  of  varying  sizes,  front  G  inches  to  20  feet  in  width,  and  with 
an  extreme  length  of  several  hundred  feet,  lying  in  fissure  veins  cutting 
schistose  rocks  altered  from  andesite  and  similar  volcanic  rocks.  The 
average  copper  tenor  of  the  orea  of  the  district  is  said  to  be  about  8 
per  cent- 

The  Blue  Ridge  district  runs  along  the  mountains  in  the  counties  of 
Warren,  Fauquier,  Rappahannock,  Madison,  Page  and  Greene,  This  dis- 
trict shows  pre-Canibriaii  bnsaltic  Hows,  capped  by  sedimentary  beds 
and  intruded  by  granitic  rocks,  later  faulted  and  subjectpd  to  regional 
nietamorphism.  The  gossans  are  not  prominent  and  the  copper  occurs 
mainly  nativt!  and  as  cuprite,  with  i»malE  quantities  of  carbonates  and 
occasional  bornile  and  chaleopyrite.  This  district  shows  mainly  gash- 
veins,  with  promising  surface  ores  which  do  not   hold  to  depth. 

The  Gossan  Lead  of  Gray  son »  Floyd  and  Carroll  counties,  in  south- 
western Virginia,  ahortly  above  tho  North  Carolina  line,  \^  traceable  for 
upwards  of  ten  miles  in  a  fault  fracture  between  schists  and  slates  of 
Cambrian  age  and  metamorphosed  schistose  diorite.  This  district  hu 
been  worked  extensively  for  iron  ore,  from  its  limonite  gossans,  and  pro- 
duced a  little  copper  in  the  decade  previous  to  the  American  Civil  War, 
from  chalcocite  disseminated  in  pyrrhotite,  but  the  average  copper  con- 
tenta  are   estimated  as  slightly   under  one   per  cent. 

The  fourth  district  iiicludps  Loudoun  and  Culpepper  counties,  where 
copper  ores  are  noted  at  various  points,  and  where  there  have  been  aome 
desultory   attempts  at   mining  at   various   times. 

WASHINGTON.  This  state  has  a  number  of  copper  depoeits  of  con- 
siderable promise,  and  bid,s  fair  to  become  an  important  producer  eveot- 
unlly.  Copper  ores  are  noted,  and  there  are  mines,  or  atteaipti*  at  mines, 
in  the  counties  of  Chelan,  Clarke,  Cowlitz,  Ferry,  King,  Kittitas,  Lewis, 
Lincoln,  Okanogan,  Pierce,  Skagit,  Skamania,  SnohomJah,  Sterena  and 
Whatcom. 

In  Chelan  county  there  are  large  bodies  of  ore  of  low  average  grade, 
and  the  district   is  reiiarded  as  promising. 

Tn  Ferry  county  there  are  copper  ores  in  the  vicinity  of  Republic,  and 
most  of  the  mines  in  tliat  camp  carry  cupriferous  values  to  a  greater  or 
lesB  extent. 

In  King  county  the  RkykoniiBh  or  Foss  River  district  shows  promia- 
ing  ocenrrences  of  ore,  mainly  chaleopyrite,   with   good   onterops. 

In  Kittitas  county  the  Cle  Elurn  district  «hows  a  cupriferous  belt, 
nearly  a  mile  in  width  by  several  mile^  in  length,  carrying  copper  oret 
of  good  average  tenor  that  show  strong  outcrops. 

Okanogan   county,  near   the   British   Columbia   boundary   line,   ahowa 
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numerous  bodies  of  copper  ore,  mainly  of  low  graac,  but  of  considerable 
size,  and  the  field  is  one  that  may  develop  important  low  grade  mines 
in  time. 

In  Pierce  county  native  copper  occurs  near  Eatonville,  and  various 
copper  ores  are  found  elsewhere  in  the  county. 

The  Mouiit  St.  Helens  district  lies  mainly  in  Skamania  county,  with 
portions  in  Cowlitz  and  Lewis  counties.  There  are  several  promising 
mines  under  development  in  this  field. 

In  Snohomish  county  the  Darrington  district,  in  the  Cascade  Moun- 
tains, has  a  number  of  developing  mines,  opened  on  a  wide  ore  zone  carry- 
ing paystreaks  of  massive  bornite  and  chalcopyrite  The  Index  district  of 
Snohomish  county  shows  a  number  of  properties,  on  which  more  or  less 
work  has  been  done,  but  has  suffered  severely  from  wildcat  promotions. 
The  veins  generally  are  narrow,  and  values  irregular,  occurring  in  concre- 
tions and  kidneys  of  bornite,  with  small  granules  of  bornite  disseminated 
in  a  granitic  gangue.  For  concentration  the  ore  must  be  crushed  to  about 
sixty  mesh,  and  slimes  so  badly  that  on  an  average  less  than  half  the 
copper  values  have  been  recovered. 

In  Stevens  county  the  Chewelah  district  shows  chalcopyrite,  both 
massive  and  disseminated  in  pyrrhotite,  in  schist,  near  a  granite  contact. 
This  district  has  been  a  small  producer  of  copper  for  many  years. 

WISCONSIN.  Copper  ores  arc  noted  in  this  state  in  the  counties  of 
Ashland,  Burnett,  Chippewa,  Crawford,  Douglas,  Grant,  Iowa,  Lafayette, 
Polk  and  Sauk. 

The  northern  fold  of  the  Keweenawan  trap  formation  extends  across 
the  Lake  Superior  shore  of  northern  Wisconsin,  from  Hurley  to  the  Minne- 
sota line,  carrying  more  or  less  native  copper  in  the  amygdaloidal  portions  of 
various  trap  beds.  The  Keweenawan  aeries  is  fully  described  in  tlic  article 
on  Michigan.  Some  remains  of  prehistoric  mining  have  been  discovered 
east  of  the  Fond  du  I^ac  mine,  near  the  Brule  river,  and  in  the  vicinity 
of  the  Percival  mine,  in  Douglas  county.  The  first  attempt  at  copper  min- 
ing, in  historical  times,  was  made  in  Douglas  county,  in  1845,  by  the 
North  American  Fur  Company,  which  opened  a  shaft  on  a  lean  vein  of 
tctrahedrite.  Further  mining  attempts  in  this  district  were  made  in  1855, 
1862,  1873  and  1898.  Work  was  resumed  in  1907  on  a  property  on  the 
Minong  range,  which  is  on  the  southern  fold  of  the  Keweenawan  syncline, 
in  the  southern  part  of  Douglas  county. 

In  Crawford  county  an  attempt  was  made  at  copper  mining  just 
previous  to  1860,  in  the  vicinity  of  Prairie  du  Chien.  Copper  oref  are 
noted  in  the  lead  and  zinc  districts  of  southwestern  Wisconsin  at  ShuUs- 
burg,  Lafayette  county,  and  at  Mineral  Point,  Iowa  county,  where  some 
crude  attempts  at  copper  mining  have  been  made.  Chalcopyrite  and  mala- 
chite have  been  found  in  Sauk  county,  and  auriferous  and  argentiferous 
copper  ore  was  found  in  1902  in  a  diamond  drill  hole  bored  north  of 
Osceola,  Polk  county.  Copper  ores  are  found  south  of  Boscobel,  Grant 
county,  and  chalcopyrite  of  good  grade  occurs  near  Mellen,  Ashland  county, 
where  some  attempts  have  been  made  at  mining. 

WYOMING.  This  state  has  copper  mines  or  attempts  at  mines  in 
the  counties  of  Albany,  Big  Horn,  Carbon,  Converse,  Frf*mont,  Laramie. 
Natrona,  Sheridan  and  Weston.    The  state  has  copper  fields  of  consider- 
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ftble  promise,  but  production  has  In-Lm  snmll,  owing  to  liiek  of  tr»n»port*- 
tion  faciUtles  in  the  principal  districts* 

The  Grand  Encampment  cojjper  (iii^trict  ia  of  itnmen&e  size,  having  an 
estimated  area  of  2,500  milos,  lying  in  the  southern  half  of  Carbon  county 
and  tlie  sooth  western  *]uarter  of  Albany  county,  and  being  divided  into 
nearly  equal  parts  by  the  North  Platte  river.  The  Sierra  Madre  Moun- 
tains lie  to  tlie  west  and  the  Medicine  Bow  rangt*  to  the  east,  (iold  pros- 
pecting whA  beg^ii  in  1898,  but  was  not  especialh^  successful,  and  was 
f<dlc>wcd  A  year  or  so  later  by  copper  prospecting^.  The  district  haa  been 
a  producer  since  11300,  hand-selected  ores  shipped  for  treatment  ranging 
30  to  40  per  cent,  in  copper  tenor  in  carload  lots,  the  higher  grade  ores 
carrying  $,S  to  $K)  gold  and  sliver  per  ton.  The  general  fornration  of  the 
Sierra  Madre  McmntainH  ia  an  irregular  core  of  retl  granite,  with  super- 
imposed Algonkian  nnca-hornldende  schists.  Asaoeiated  with  the  schist, 
and  conft»rmitble  in  strike  and  dip^  are  hu^e  ledges  of  limestone  and  altered 
schist t  known  locally  as  lime  <iykes»  being  composed  mainly  of  limestone 
and  silica.  Tliere  are  extensive  evidences  of  alteration  ami  replacement  in 
the  granite,  diorite  and  schists.  Tlie  principal  ore  iMulies  munir  on  the 
contacts  bt^twoen  the  schists  and  adjacent  r<»cks,  notably  (|«artxite.  The 
gossans  uanally  are  of  soft  spongy  limonite,  with  some  hematite  and  a 
little  quartz.  The  veins  range  from  mere  stringers  to  20  feet  in  width, 
and  the  xone  of  oxidation,  as  detenninetl,  is  from  35  to  100  feet  in  depth, 
being  succeeded  by  bornite  and  massive  chalcopyritep  the  nvidixed  iwine 
showing  mainly  azurite  iind  malaehile,  with  a  little  native  eopp<'r.  The 
Medicine  Bow  range  shows  a  core  of  gray  and  red  granite,  Hanked  irregu- 
larly by  schist  and  gneiss,  with  dykes  similar  to  those  of  the  Sierra 
Madres.  The  Rambler  mine,  in  the  Medicine  Bows,  was  openetl  in  1900, 
for  gold,  abandoned  as  wortbless*  and  relocated  for  copper.  This  mine 
is  notable  for  its  large  qnantities  of  covellite,  and  for  carrying  platinunn, 
palladium,  osmium  and  iridium,  this  being  the  first  known  occurrence  of 
platinum  in  connection  with  copper. 

In  Albany  county,  in  addition  to  a  portion  of  the  Grand  Encampment 
district,  there  are  copper  mines  in  the  Spring  Hill  and  War  Bonnet  divi- 
sona  of  the  North  Laramie  Peak  district. 

The  Laramie  HHIb  district  runs  along  the  southern  boundary  of  the 
state,  from  Laramie  through  Albany  and  Converse  counties,  to  Casper, 
^atrona  county.  This  range  shows  a  granite  core,  with  generally  north 
And  south  trend,  flanked  by  schists  and  various  sedimentary  beds.  Cop- 
per occurs  native,  in  red  altered  granite,  at  Sherman  Hill,  and  as  sulphide 
ores*bt  Heela,  Slate  Creek,  Cooney  Hill  and  to  the  northward  of  Laramie 
Peak.  Laramie  county  includes  the  Hartville  uplift,  in  east  central  Wyom- 
ing, showing  a  considerable  geological  resemblance  to  the  Black  Hills  of 
South  Dakota.  Copper  ores  are  found  throughout  the  entire  nplift  in 
fissure  veins  and  lenses,  usually  pinching  out  at  slight  depth,  and  also  as 
blanket  veins.  8omc  copper  mining  was  done  in  this  vicinity  as  early  as 
1881,  when  75  men  were  employed  at  the  Sunrise  mine,  but  the  industry 
was  not  successful,  owing  to  lack  of  rail  transportation. 
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CHAPTER  XV. 
Copper  Deposits  of  Canada  and  Newfoundland* 

In  this  chapter  the  copper  deposits  of  Canada  are  treated  in  detail 
by  provinces  and  territories,  and,  for  geological  convenience,  Newfound- 
land is  added,  although  Newfoundland  is  not  a  part  of  the  Dominion  of 
Canada,  being  the  oldest  colony  of  the  British  crown.  Because  there  seems 
no  other  place  for  it,  the  few  lines  referring  to  the  discovery  of  copper  in 
Greenland  are  added  to  this  chapter,  though  Greenland  is  an  appanage  of 
the  Danish  crown. 

Although  copper  has  been  mined  for  many  years  in  the  eastern  prov- 
inces of  the  Dominion  of  Canada,  and  the  mines  of  Georgian  Bay,  in  West- 
em  Ontario,  are  of  practically  the  same  age  as  the  oldest  of  the  Lake 
Superior  properties  in  Michigan,  the  Canadian  copper  industry  did  not 
oome  to  importance  until  the  exploitation  of  the  great  nickel -coiner  de- 
posits of  the  Sudbury  district,  beginning  with  about  1886.  Ten  years 
later  the  production  of  the  Trail  district  in  British  Columbia  became  im- 
portant, and  was  followed  by  far  greater  developments  in  the  Boundary 
district  of  the  same  province,  this  field  now  ranking  among  the  really 
important  copper  districts  of  the  world.  Despite  its  considerable  present 
development,  the  copper  industry  of  Canada  must  be  rated  as  merely  in  its 
infancy,  and  the  dominion  must  be  included  in  any  list  of  the  principal 
copper  producing  countries  of  the  present  or  future. 

British  Columbia  produces  more  than  three -fourths  of  the  Canadian 
copper  output,  and  Ontario  furnishes  nearly  all  the  balance  of  the  produc- 
tion, but  there  are  small  mines  in  most  of  the  other  provinces,  and  the 
territory  of  Yukon  is  a  potential  producer  of  importance. 

BRITISH  COLUMBIA.  This  Canadian  province  is  a  kingdom  in  both 
area  and  resources  and  its  developed  wealth  in  timber,  minerals,  arable 
lands  and  fisheries  is  trivial,  compared  with  its  possibilities.  The  first 
mining  was  for  gold,  in  placer  washings,  shortly  after  the  middle  of  the 
Nineteenth  Century,  after  which  the  mining  industry  languished,  imtil 
the  completion  of  the  Canadian  Pacific  railroad,  when  quartz  mining  was 
begun,  in  a  small  way,  first  for  gold  and  silver,  and  later  for  lead.  It 
was  found,  about  1896,  that  the  mines  of  the  Trail  district  carried  con- 
siderable copper  values,  and  the  copper  industry  of  the  province  dates 
from  that  discovery.  In  the  last  years  of  the  century  the  first  copper 
mines  were  opened  in  the  Boundary  district,  and  these  have  become  of 
great  importance.  Most  of  the  gold  and  silver  mines  of  British  Qolumbia 
carry  more  or  less  lead  and  copper,  highly  useful  as  fluxing  agents,  while 
the  copper  ores  almost  invariably  have  appreciable  values  in  gold  and 
silver,  this  comity  of  the  metals  aiding  greatly  in  the  development  of 
the  various  mining  fields  of  the  province,  most  of  which  are  low  in  grade, 
though  with  large  ore  bodies. 

In  1906  the  Boundary  district  made  75  per  cent,  of  the  total  copper 
production   of   British  Columbia,  followed   with   12.5   per  cent,   from  the 
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mines  of  the  Pacific  coast,  and  11.5  per  cent,  from  the  Roflsland  minci  d 
the  Trail  district.  Nearly  nil  of  the  other  minin;^  districtB  of  BMA 
Columbia  have  copper  ores,  witli  small  mines,  or  attempts  at  minei^  U| 
in  1906,  the  production  of  all  the  other  districts  combined  wat  iM 
per  cent,  of  the  total  output  of  the  province.  With  better  tnuMpurtof 
tion  facilities,  some  of  the  other  districts,  now  negligible  as  prodnon  iC 
copper,  should  become  of  imjwrtance.  ;,, 

The  copper  smelting  industry  of  the  province  is  well  developedy  9t$i 
British  Columbia  has  some  of  the  largest,  most  modem  and  best  maii^pi! 
copper  smelters  now  in  existence,  and  the  Granby  mine,  of  the  Dmufaiu 
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district,  holds  the  world's  record  for  low  smelting  costs.  -  ^ 

The  Boundary  district,  lying  along 'the  northern  border  of  tlw  iMlS 
of  Washington,  includes  the  Kettle  River,  Grand  Forks  and  Osoyoot  l 
ing  divisions,  which  arc  contiguous.  The  mountains  are  not 
rugged,  and  as  a  rule  the  western  and  southern  slopes  are  open.  iW , 
formation  includes  somewhat  altered  sedimentary  rocks,  mainly  &■•* 
stones,  with  granite,  greenstone  and  other  eniptives,  the  ores  of  tfce  i 
trict  occurring  mainly  in  altered  limestone  near  the  contacts  with  f 
intrusives.  The  ore  bodies  are  almost  exclusively  disseminated  ralpUdflb 
very  low  in  grade,  but  of  immense  size,  slightly  auriferous  and  aifutf- 
erous,  and  self-fluxing.  re(]uiring  only  small  charges  of  coke  for  Fedi^ 
tion.  The  Boundary  distri(;t  is  an  important  copper  field,  and  miut  MB- 
tinue  to  increase  in  production  for  many  years  to  come.  This  diitriet  li 
comj»arable  with  the  Lake  Superior  copper  field,  not  only  in  the  low  plit 
of  its  average  ores,  but  also  in  the  enormous  size  and  certainty  of  iti  €■• 
deposits,  and  tho  magnitude  of  the  investments  and  equipments 
for  i)rofitable  eoj^per  prcKluction.  TIichc  heavy  investments  afford  i 
ance  of  permanent  operation,  and  heavy  production,  regardless  of  f 
tions  in  the  price  of  the  metal. 

The  eo]»per  dejiosits  of  the  Pacific  coast  include  numerous 
the  various  islands  scattered  from  Puget  Sound  to  the  Alaskan  bauudflyr 
and  also  on  the  mainland.  Most  of  these  mines  are  on  Vancouver  UtoMt 
where  copper  ores  are  found  along  the  west(?rn  side.  Ore  occurs  mMf 
as  replaeeinents  in  marble  and  greenstone,  along  and  near  the  eontl^- 
with  dykes  of  igneous  rofk.  Tlic  ore  bodies  are  very  irregular,  andflisy. 
magnetite  and  garnet  gangue,  with  segregations  of  chalcopyrite  andkrf- 
enrichments  of  bornite.  On  Texada  Island  the  nature  and  occurreiiw  rf 
ore  bodies  are  practically  similar  to  those  on  Vancouver  Islandi  Uili  i^ 
the  main,  the  coast  deposits  are  of  tliis  same  class. 

The  Trail  district,  of  which  Rossland  is  the  center,  shows  $M  Utk 
of  eruptive  rocks,  mainly  diorite,  cut  by  many  porphyritic  dykea  <<f  tii- 
to  eighty  feet  M'idth,  having  a  mainly  n<irth  and  south  strike.  Veiin  ui 
shear-zone  fissures,  ores  consisting  of  country  rock  more  or  less 
by  or  impregnated  with  cupriferous  pyrrhotite,  the  metallic  yaluat 
mainly  in  gold  but  including  considerable  copper,  and  a  small 
of  silver. 

The  Yale  district  includes  the  Similkameen  division,  with  es 
of  copper  ore,  mainly  refract<»ry,  at  many  j»oints.     Development  is  w 
but   the  district  is  of  eonsider.ible  promise.     The  Aspen  Gmve  field  B 
Similkameen  division  shows  eruptive  rocks  in  parallel  flows,  ore  i 
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mainly  in  a  red  breccia  that  carries  native  copper  and  chalcocite,  inter- 
mixed. There  also  are  promising  showings  of  ore  at  various  points  in 
the  Keremos  section  of  the  Similkameen,  the  best  of  these  being  in  the 
vicinity  of  Olalla  and  Princeton. 

FRANKLIN.  Indications  of  copper  are  reported  from  several  points 
along  the  eastern  side  of  Baffins  Land. 

KEEWATIN.  In  the  southern  portion  of  this  district,  north  of  the 
Albany  River,  native  copper  is  shown  in  conglomerate,  and  there  are  indi- 
cations of  copper  on  the  western  side  of  Hudson  Bay.  The  Copper  Mine 
River,  flowing  into  a  bay  of  the  Arctic  Ocean,  must  have  been  named  for 
some  real  or  fancied  exposure  of  the  metal.  The  district  of  Keewatin  is 
wild,  and  but  little  known,  though  it  gives  indications  of  mineral  wealth  at 
various  points. 

LABRADOR.  There  are  fairly  good  indications  of  copper  in  the 
Chibougamou  district,  and  also  on  the  East  Main  River.  Labrador  is 
in  the  peculiar  situation  of  being  a  district  wthout  a  regular  local  govern- 
ment, the  management  of  its  affairs  being  divided  between  the  Canadian 
province  of  Quebec,  which  looks  after  the  bulk  of  the  peninsula,  and  the 
crown  colony  of  Newfoundland  which  administers  the  narrow  strip  along 
the  eastern  shore  that  is  known  as  Ungava. 

MACKENZIE.  An  immense  outcrop  of  high  grade  sulphide  ore  is 
reported  to  exist  near  the  mouth  of  the  Mackenzie  River  on  the  Arctic 
Ocean,  some  distance  north  of  the  Arctic  Circle,  but  it  is  possible  that  the 
value  and  size  of  this  deposit  have  been  exaggerated,  as  the  information 
conies  from  whalers,  devoid  of  geological  knowledge  or  practical  mining 
experience. 

MANITOBA.  Along  the  eastern  boundary  of  this  province,  near  Lake 
of  the  Woods,  is  a  small  area  of  mineral  land,  and  a  vein  of  IS  to  20 
inches  width,  reported  to  occur  between  granite  and  trap  and  to  be  traceable 
for  a  half  mile,  showing  a  cupriferous,  nickeliferoiis  and  slightly  aurifer- 
ous pyrrhotite,  hns  been  prospected  slightly  at  Ingolf  station,  near  the 
Ontario  border. 

NEW  BRUNSWICK.  Copper  ores  are  found  in  the  counties  of  CarU- 
ton,  Charlotte,  Gloucester,  St.  John  and  Westmoreland,  and  native  copper 
is  found  in  red  sandstones  of  Carboniferous  age.  These  sandstones  range 
nearly  to  conglomerates,  and  apparently  carbonaceous  material  has  been 
replaced,  to  a  large  extent,  by  copper  sulphides.  Attempts  have  been 
made  at  mining  both  ores  and  native  copper. 

NOVA  SCOTIA.  This  province  has  copper  mines  in  the  counties  of 
Cape  Breton,  Cumberland,  Inverness  and  Pictou.  Native  copper  occurs 
in  the  counties  of  Annapolis,  Ciynberland,  Digby  and  Kin^,  and,  in  achli 
tion  to  these  counties,  copper  ores  are  found  in  the  counties  of  Antij^onisli. 
Colchester  and  Sydney.  The  ores  are  mainly  sulphide,  and  nickoliferous 
copper  ore  is  reported  from  Cape  Breton  county.  At  r>rier  Island,  Dighy 
county,  native  copper  Qceurs  as  noduh's  in  an  aniygdaloidal  trap,  similar 
to  occurrences  in  the  Keweenawan  formation  of  T>ake  SuiK-rinr.  The  dc 
posits  of  Inverness  county  are  of  auriferous  and  argentiferous  chalco]>yri(o. 
and  those  of  Ca])e  Breton  county  are  of  a  similar  ore,  havinpr  a  silirioii- 
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gangue,  and  occurring  in  veins  traversing  diorite  and  felaite,  Tlie  more 
important  milling  ttevelopments  are  in  Cumberland,  Inverne«i  and  Gape 
Breton  count  ioa,  the  Goxiieath  mines  of  the  latter  county  having  been  the 
principal  producers  in  the  past. 

ONTARIO.  Copper  was  discovered  on  the  northern  shore  of  Lake 
Hnron  as  early  as  1770,  hut  the  first  real  mining  was  begun  at  the  Bnice 
Mines,  on  the  northern  «hore  of  tJeorgian  Bay,  in  1846,  immediately  after 
the  opening  M  the  first  Lake  Superior  native  copper  mine^  in  Michigan, 
Copper  IB  found  native  at  nunierou^a  points,  and  in  the  Sudbury  district 
occurs  as  nickeLeopper  sulphides,  but  the  deposits  mainly  are  iron-copper 
sulphides.  As  a  rule,  the  oxide  and  carbonate  ores  of  the  alteration  «one 
are  missing  in  Ontario,  the  iron  Bu!phide»,  mainly  chalcopyrite,  reaching  to 
i^urface  with  slight  traces  of  change^  though  small  quantities  of  bomite  are 
noted  at  times. 

Ontario  is  a  largp  province,  and  shows  a  great  diversity  of  geolo^cal 
and  topfigrapbit-al  conditionti,  its  frontier  marching  with  New  York  in 
the  east  and  Minnesota  on  the  west.  The  province  has  copper  mineji  in 
the  ©ounties  of  F route nae  and  Hastings  and  in  the  districts  of  Muakoka 
or  Parry  8*jttnd,  Nipissing^  Algonia,  Thunder  Bay  and  Rainy  River,  and, 
in  addition,  has  copper  ore  in  Lancaster  and  Lanark  counties,  and  else- 
where. 

The  Muskoka  district  lies  along  Parry  S<mnd,  on  the  eastern  shore 
of  Georgian  Bay.  Thi"  surfure  nf  the  rntintry  is  glaciated,  -sliowing  mainly 
rock  expo?*urc\H.  The  prevniling  rock- forms  of  the  di.**trict  are  gneisses 
and  uchiKts,  tlie  formation  abowing  nnich  llcxure  and  faulting,  with  numer- 
oiie  small  quartz  veins  and  fretjucnt  pegmatite  dyki*s  nf  largp  size  and 
great  persi>itence.  The  topography  is  roiigh»  and  much  of  the  rock  ia 
utterly  dt*void  of  vegetation  or  eov^cring  of  any  sort,  the  bald  knobs  alter- 
nating with  marshes  and  swales  in  the  lower  grotmd.  The  mineralissed 
zone  is  appwrently  about  a  quarter  of  a  mile  in  width,  with  a  generaBy 
northeast  and  southwest  strike,  and  ha.^  been  prospected  for  about  twelve 
miles  in  length.  Ores  occur  a^  extended  and  approximately  parallel  series 
of  lenses,  with  a  general  trend  in  line  with  the  mineral  belt,  practically 
along  the  fault  zone,  lenses  varying  from  5  to  40  feet  in  width,  as  a  rule, 
though  occasionally  showing  much  greater  width,  and  usually  carrying 
a  limonite  gossan.  The  ore  is  nminly  ehalcopyrite  disseminated  in  pyrite, 
showing  occaHJonal  chalcocite  and  boruite,  and  carrying  $3  to  $10  gold  per 
ton.  Hphalprite  is  associated  with  copper,  as  a  rule,  and  some  of  the 
beds  are  nickel* ferous,  ranging  as  high  as  2.5  per  cent  in  nickel  tenor. 

The  Sudbury  district,  discovered  li^S2,  where  mining  waa  begun  in 
1886,  is  an  oval  of  about  40  miles  length  by  20  miles  width  and  is  con- 
sidered locally  as  two  ranges,  each  crescents  with  ends  joined.  The  prin- 
cipal developments  are  on  the  south  or  old  ran^e,  runninj?  from  Sudbury  to 
Carson.  The  Intcrinr  of  this  oval  shows  a  trough  of  rocks  of  Camhriaii 
and  Sihirian  ajrrs,  consisting  of  slates,  sandstones  and  volcanic  tuffs, 
flankcfl  on  the  outside  by  granite.  The  ores  occur  as  irregular  chutes,  in 
mammoth  lenses  varying  greatly  in  metallic  values,  but  with  an  average 
of  :^5  per  c*ent.  tc^  5  per  cent,  nickel,  and  carrying,  as  a  rule,  about  one- 
half  as  Tnurh  copppr  as  nickel 

Copppr  d»'\'*lopments  in  the  Ntpissing  district  have  been  overshadowed 
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by  the  seiiBational  discoveries  of  native  silver  in  the  Cobalt  field,  but 
there  are  bodies  of  copper  ore  in  this  district  that  seem  worthy  of  exploita- 
tion. 

The  district  of  Algoma  is  very  extensive,  and  shows  copper  at  many 
points.  Principal  development  in  the  past  has  been  in  the  Bruce  Mines  dis- 
trict, on  the  northern  shore  of  Georgian  Bay,  where  the  ore  is  chalcopyrite, 
with  quartz  gangue,  in  strong  fissure  veins.  Between  Sault  Ste.  Marie 
and  Sudbury  there  are  several  developing  mines  of  considerable  promise, 
in  the  Massey  Station  district,  and  good  sulphide  ores  have  been 
found  in  the  Goulas  Bay  region,  circa  30  miles  north  of  Sault  Ste.  Marie. 
The  Keweenawan  formation  of  Michigan  is  found  on  Miehipicoten  Island, 
and  also  on  the  mainland  east  of  the  island,  at  Mamainse  Point,  about 
50  miles  north  of  the  Soo,  but  exploratory  work  has  nut  as  yet  shown 
workable  values  in  the  native  copper  deposits.  Miehipicoten  Island  also 
carries  various  sulphide  and  arsenide  ores  of  copper. 

In  the  Thunder  Bay  district,  on  the  northern  shore  of  Lake  Superior, 
native  copper  has  been  found  on  Battle  Island,  east  of  Thunder  Bay,  on 
St.  Ignace  Island,  in  Nepigon  Bay,  at  Black  Bay,  on  Shebandowan  I^ke, 
at  Pointe-aux-Mines,  and  elsewhere.  Chalcocite  is  noted  on  Spar  Island, 
and  chalcocite  and  malachite  are  found  on  Silver  Islet,  this  tiny  island 
having  been  the  location  of  the  first  great  native  silver  mine  of  the  world, 
which  was  fully  as  rich  as  any  of  the  present-day  bonanzas  of  Cobalt. 
Chalcopyrite  also  occurs  at  Neebing  and  elsewhere. 

In  the  Rainy  River  district  sulphide  ores  of  copper  have  been  found 
at  various  points,  but  the  mining  in  that  district  has  been  mainly  for  gold, 
in  the  numerous  fissure  veins  with  quartz  gangue  that  traverse  granite,  and 
which  have  an  unfortunate  habit  of  going  wrong  at  a  depth  of  400  to  500 
feet. 

There  are  strong  evidences  of  copper  in  the  wild  and  little  known 
district  between  Sault  Ste.  Marie  and  James  Bay,  and  with  the  comple- 
tion of  a  projected  railroad,  certain  to  come  sooner  or  later,  this  district 
may  prove  an  important  producer  of  both  copper  and  iron,  and  very  likely 
of  silver  as  well. 

QUEBEC.  Copper  ores  have  been  found  in  the  counties  of  Artha- 
baska,  Bagot,  Beauce,  Browne,  Dorchester,  Drummond,  I^vis,  Ix)tbiniere, 
Megantic,  Missisquoi,  Richmond,  Shefford,  Sherbrooko  and  Wolfe,  also  on 
the  northern  shore  of  the  Gulf  of  St.  Lawrence  in  the  district  of  Saguenay, 
and  promising  specimens  of  ore  have  been  secured  from  the  Lake  St.  John 
district,  near  Labrador. 

The  principal  copper  deposits  of  Quebec,  judged  from  development  in 
the  past,  lie  in  three  zones,  shortly  north  of  the  Vermont  border,  in 
Sherbrooke  and  adjoining  counties.  These  belts  average  about  two  miles 
width,  and  are  about  25  miles  apart.  The  eastern  belt  has  been  the  prin- 
cipal producer,  from  mines  in  the  vicinity  of  Capelton.  The  western  belt 
18  about  60  miles  east  of  Montreal,  showing  ore  bodies  in  limestone,  near 
igneous  intrusives.  The  ores  of  the  Capelton  district  are  mainly  chal- 
copyrite, or  cupriferous  pyrite  and  pyrrhotite.  The  pyrite  of  this  dis- 
trict occurs  in  lenses,  following  cleavage  planes,  varying  from  12  inches  to 
30  feet  in  thickness,  and  up  to  100  feet  in  length.  The  principal  mines 
haTe  been  opened  in  limestone   associated  with  slate,  in  contacts  with 
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(Horito  and  sorpcntine.    The  cupriferous  pyritoH  are  of  good  sulphur 
and  while  the  Capelton  mines  earry  only  2  to  4  per  cent,  copper,  i 
to  4  ounces  silver  per  ton,  the  sulphur  values  render  these  low-grade  i 
profitable,  when  worked  with  skill  and  prudence. 

YUKON.     The  principal  copper  deposit,  and  the  only  developed  ( 
mines   of   Yukon,   are   found   in   the   vicinity   of  White  Horse, 
Alaskan  border.    The  White  Horse  district,  at  the  head  of  navigaiiott  i 
the  Ix»wes  River,  is  connected  with  Skagway,  Alaska,  by  the  White  T 
&  Yukon  railroad,  110  miles  in  length,  which  has  such  tremendous  j 
that  five  110-ton  locomotives  are  re<iuired  to  take  a  train  over  the  i 
Copper  was  discovered  in  this  district  in  1898,  and  a  number  of  small  U(^ 
rich  mines  have  been  developed,  these  being  much  hampered  in  prodneta  ^ 
by  exceedingly  high  freight  rates,  and  lack  of  local  smelters  or  local  flMl  '1 
available  for  smelting  purposes. 

The  White  Horse  copper  belt  is    15  to  20   miles  in  length,  with  i 
generally  north   and  south  trend,   west  of  and  nearly  parallel  with  the 
I^wes  River,  with  a  width,  as  developed,  of  one-half  mile  to  nearly  3 
miles.     The  belt  shows  copper  deposits  along  the  contact  of  limestone  and 
granite,  the  contact  dei)osits  connecting  with  fissure  veins  traversing  gran- 
ite.   The  developed  mines  are  4  to  10  miles  southwest  of  White  Horse,  and 
the  district  has  been  prospected  for  about  20  miles,  with  assessment  work 
done  on  about  200  claims.    The  zone  of  secondary  enrichment  shows  occa- 
sionjjil   carbonates,   but  principal  ores  are  sulphide,  formerly  reported  as 
mainly  chalcopyrite  with  occasional  chalcocite  and  lM>mite,  but  the  ores 
now  developed  are  mainly  bornite.     It  is  probable,  however,  that  pyritic 
ores  will  succeed  at  slightly  greater  depth.     The  enriched  sulphides  carry 
fair  values  in  both  gohl  and  silver,  and  the  ores  shipped  have  l>een  of  very 
higli  tenor.     Exploratory  work  is  hampered  by  a  glacial  moraine,  which 
leaves  only  occasional  exposures  of  ledge-rock:     This  district  is  of  some 
present  importance,  and  of  much  greater  promise  for  the  future. 

NEWFOUNDLAND.  The  first  copper  mines  of  importance  were 
opened  in  the  Tilt  Cove  district  in  1862,  and  remain  considerable  pro- 
ducers. There  arc  deposits  of  chalcopyrite  and  cupriferous  pyrite  at. 
many  different  points  on  the  island,  with  occurrences  of  native  copper  in 
Placentia  Bay,  and  elsewhere.  The  developed  mines  carry  cupriferous  iron 
pyrites,  in  which  the  sulphur  values  are  an  important  factor.  The  island 
produced  about  1,500,000  t(ms  of  cupriferous  pyrites  to  the  end  of  the 
Nineteenth  Century,  and  apparently  has  far  greater  available  resources 
for  the  future. 

The  Newfoundland  deposits  occur  mainly  in  serpentine  rocks  and 
chloritic  slates  lying  parallel  to  the  serpentine  in  rocks  of  lower  Silurian 
age.  The  principal  cupriferous  districts  are  on  Notre  Dame  Bay,  in  the 
northeastern  |M)rtion  of  the  island,  this  including  the  Tilt  Cove  and  Betts 
Cove  fields,  at  Bay  of  Islands,  in  the  western  portion,  and  at  Lady  Pond 
and  Birchy  Cove.  On  Oderin  Island,  in  Placentia  Bay,  in  the  southeastern 
portion  of  the  island,  native  copper  occurs  in  stratified  archaic  rocks,  and 
one  mags  of  copper  weighing  55  pounds  has  been  taken  from  a  melephyr. 
in  strata  of  a  geological  horizon  corresponding  to  that  of  the  Reweenawan 
formation  of  Lake  Superior. 
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if  Tilt  Cove  district,  on  Notre  Daiiic  Bay,  in  the  northea8tem  por- 
the  island,  has  I>een  traced  for  al>out  40  miles,  and  the  Tilt  Cove 
ire  the  only  steady  copper  producers  on  the  island.  The  district 
4  main  series  of  lense8,  carrying  pyrite  in  which  is  disseminated 
>yrite  having  an  average  tenor  of  aliout  4  per  cent,  copper,  50  per 
ulphur  and  SL.'iO  gold  per  long  ton.  The  ore  is  bunchy  in  occurrence, 
e  \yeda  ranging  from  4  to  10  feet  in  average  thickness,  but  being 
broken  and  disturbed,  while  the  veins  frequently  bec«)me  barren,  and 
rite  is  found  in  frequent  connection  with  chalcopyrite. 
REENLAND*.  An  exploratory  expedition,  sent  to  (ireenland  in  1006, 
.  Bemberg,  a  public-spirited  merchant  of  Copenhagen,  reiwrts  the 
ery  of  large  deposits  of  copper  ore  at  Alanjarssnak,  on  the  western 
of  the  island. 
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CHAPTER   XVL 
Copper  Deposits  of  Mexico. 

The  Republic  of  Mexico  ha«  mad*i  relatively  greater  progress  in  copper 
prochjetioii,  since  the  begiiinirig  of  the  Twentieth  Century,  than  any  other 
eoiintrv,  wnJ  in  aetuat  increase  of  iuitput  stands  second  only  to  the  United 
States,  There  is  every  reason  to  preiliet  a  large  and  fairly  steady  gr»>\^  th 
in  Mexican  copptT  oiipnt,  as  all  of  the  essentials  of  a  large  and  profitable 
prodiK^ticjn  are  found  in  more  than  one  state  of  the  Republic,  Hiieh  esi^en- 
tiak  being  enormous  deposits  of  ore  of  medium  t<i  high  grade,  transporta- 
tion facilities,  that  in  many  cases  are  excellent,  and  wiiich  are  being  im- 
proved by  extensive  railroad  construction,  and  settled  political  conditions, 
tlccasionally  complaints  are  made  by  foreigners,  operating  mines  in  Mexico 
of  luijust  treatment  by  the  anihoritiea,  but,  as  a  rule,  these  complaints  fall 
into  two  classes,  the  first  being  due  to  neglect  to  comply  with  the  just 
but  stringent  Mexican  laws  regarding  titles  and  methods  of  keeping  ac- 
counts, while  the  second,  having  a  foundation  of  fact,  relates  to  the  petty 
exactions  of  petty  oMkiala.  In  cases  where  the  operators  of  mines  have  ex* 
perienced  arbitrary  or  unjust  treatment  from  local  officials,  complaints 
to  the  governors  of  the  stales^  or  to  the  president  of  the  Republic,  have 
re8ulte<l,  almot^t  invariably,  in  the  speedy  correct ifin  of  any  injustice. 

I'revious  to  the  Spanish  conquest  the  Anahuae  races  had  acquired  oon- 
nidorable  niinmg  experience  and  metallurgical  skill.  The  work  of  extract- 
ing metallic  values  done  by  the  aborigines  of  Mexico  deserves  to  be 
called  real  mining,  as  the  antiguaa  of  date  previous  to  the  conquest  show 
shafts  and  tunnels  of  considerable  extent.  The  metals  found  by  Cortez  in 
more  or  less  general  use,  and  for  sale  in  the  grejit  market  place  of  Tenoch- 
titlnn,  included  gold,  silver,  copper,  tin  and  leiid.  Ct^ppcr  was  employed 
frtHdy  in  the  mechanical  arts,  the  metal  being  usefl  mainly  in  the  fornn 
of  bronze,  through  alloying  copper  with  tin,  and  was  hardened  by  hammer- 
ing. The  best  tools  of  the  natives,  made  previous  to  the  Spanish  conquest 
assay  almut  t>4  per  cent,  ctjppcr  jind  *\  per  cent.  tin.  Not  only  did  the 
Axtecs  utilize  the  metals  for  industrial  ptirpoaes,  but  they  had,  ap|Mirently 
independent  of  oid -world  inlbiences,  develof>ed  a  system  of  metallic  cur- 
rency, with  gold  in  quills  and  copper  coins  in  the  shape  of  the  Gothic 
letter  T. 

In  1805  the  Mexican  copper  output  w^as  only  11,620  long  tons,  and 
ten  years  later  exceedetl  ri5,ono  long  tons,  a  growth  of  practically  ftv© 
hiuKlre<l  per  centum  in  a  single  decade,  being  much  the  largest  proper- 
tinnal  increiiae  made  by  any  country,  and  the  largest  actual  increase  made 
by  any  nation  ex  erf  it  the  I'nited  States.  At  the  end  «^f  July,  1906,  there 
were  ndnes  as  follows  in  Mexic<j:  copper,  956;  iron  and  copper,  200;  copper 
and  lead,  25;  silver  and  et*pj>er,  773;  silver,  copper  and  lead,  310;  gold. 
silver  and  i*opper,  !,:U4,  a  total  of  3,5^7  eojjpcr  mines  and  mines  with  cuprif- 
erous valueti,  as  compared  with  3,031  dilTrrent  euprifervnis  mines  in  the  pre- 
ceding year.    In  July,  1907,  there  were  upwards  of  1,000  cop|¥^r  mines  alone. 
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and  nearly  or  quite  4,000  mines  in  which  copper  values  were  of  appreci- 
able importance.  These  figures  are  not  for  single  pertenencias,  as  is  the 
case  in  Chile,  but  are  for  individual  properties,  ranging  in  size  from  a 
single  hectare  to  thousands  of  hectares  in  the  case  of  the  Greene-Cananea 
and  other  large  mines. 

The  smelting  industry  of  Mexico  is  highly  developed  and  is  increasing 
rapidly  in  importance.  The  production  of  copper  in  a  given  field  depends 
not  only  upon  the  richness  and  extent  of  its  ores,  and  the  experience  and 
energy  of  its  miners,  but  also  is  dependent  to  a  very  large  extent  upon 
the  items  of  transportation  and  smelting.  The  transportation  facilities 
of  Mexico  are  excellent,  for  so  rugged  a  country,  and  are  being  improved 
steadily,  by  the  construction  of  new  railroads  of  prime  importance,  xhe 
republic  now  possesses  some  of  the  largest  and  most  modem  smelters  ol 
copper  and  lead  to  be  found  anywhere  upon  the  globe,  and  further  enter- 
prises of  great  importance  are  projected.  It  is  doubtful  if  any  country 
of  equal  extent  anywhere  upon  the  earth's  surface  possesses  mineral  val- 
ues equal  to  those  of  Mexico. 

Mexico  has  copper  mines  in  the  states  of  Aguascalientes,  Chihuahua, 
Coshuila,  Durango,  Guanajuato,  Guerrero,  Hidalgo,  Jalisco,  Mexico,  Mich- 
oaein,  Neuvo  Le6n,  Oaxaca,  Puebla,  Queretaro,  San  Luis  Potosf,  Sinaloa, 
Sonora,  Tabasco,  Tamaulipas,  Zacatecas,  and  in  the  territories  of  Baja 
Gslifomia  and  Tepic.  In  point  of  production  of  copper,  Sonora  easily 
leads,  with  Lower  California  second,  but  there  are  copper  developments 
of  prime  importance  in  a  number  of  other  states,  notably  in  Chihuahua, 
Coahuila,  Guerrero,  Jalisco,  Michoacftn  and  Puebla. 

Copper  in  almost  every  known  form  is  found  in  some  part  of  the 
republic,  the  cupriferous  measures  being  very  extensive  and  including  a 
great  variety  of  types.  Argentiferous  copper  ores  are  found  frequently 
near  the  crystalline  slates  of  the  Azoic  group,  a  typical  example  occurring 
in  the  district  south  of  Puebla.  Copper  accompanied  by  hematite  is  noted 
in  cretaceous  beds  of  Mesozoic  age,  while  in  the  Cenozoic  group  copper 
is  found  in  regular  veins  in  homblendic  andesite  of  the  Pliocene  system, 
abo  in  the  stratified  sedimentary  beds  of  the  upper  Miocene  and  lower 
Pliocene,  as  at  the  Boleo  mine  in  Baja  California.  Copper  deposits  occur 
frequently  in  add  Tertiary  rocks.  The  Sierra  Madres  are  highly  miner- 
alized, not  only  as  to  the  main  range,  but  also,  as  a  rule,  in  their  foot- 
hills and  outlying  spurs.  In  northern  Me^ypo  there  seems  a  preponderance 
of  silver-lead  deposits  on  the  eastern  slope,  and  of  copper  and  gold  values 
on  the  western  slope  of  the  cordillera.  The  principal  mining  portion  of 
Mexico  extends,  imbroken,  for  a  distance  of  fully  1,500  miles,  with  an 
aversge  width  of  250  miles,  from  the  American  border  on  the  north  into 
the  state  of  Oaxaca  in  the  south  and  the  possibilities  of  Mexican  mining 
developments  in  the  future  are  past  human  computation. 

A6UASCALI£NTES.  In  July,  1907,  this  state  had  49  registered  cop- 
per mines,  in  addition  to  numerous  other  properties  carrying  copper  as 
other  than  the  principal  metal.  The  principal  copper  developments  are  in 
the  dioritic  rocks  of  the  Tepezalft  district,  where  the  ore  is  mainly  chal- 
copyrite,  with  silicious  gangue.  The  copper  ores  of  the  P&nuco  district 
ooeor  mainly  in  pegmatite  dykes,  as  chalcopyrite. 
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BAJA  CALIFORNIA.  Tlmugh  known  to  the  t»arly  Spanish  conquis- 
tadors, little  mining  wii«»  done  in  Lower  CiiUfaniiii  until  the  middle  of  the 
Nineteenth  Century^  and  the  first  copper  mining  of  real  importance  dates 
from  the  discovery  of  tiie  Boleo  mines,  in  1S68,  und  the  beginning  of  their 
exploitation,  in  1871.  The  Boleo  mines  oc^ur  in  a  dUtrict  of  approxi- 
mately three  miles  width  by  seven  miles  length,  on  a  plateau  lying  parallel 
with  and  near  the  coast.  The  development  of  this  district  haa  been  in 
the  hands  of  a  single  company^  and  it  i»  probable  that  other  deposits  of 
value  remain  for  later  development.  The  Boleo  mines  are  opened  on 
beds  occurring  in  a  formation  of  Tertiary  sandstones,  conglomerates  and 
tiill*.  The  cupriferous  beds,  three  in  number,  of  large  area,  lie  upon  con- 
glomerates of  varying  horizons,  and  are  overlaid  by  argillaceous  tuffs, 
all  traversed  by  li^^Hures.  In  tbe  dipper  lied,  above  the  water  level,  the 
values  are  in  disseminated  oridi/ed  ore«,  such  aa  cuprite,  melaconite, 
azurite,  malnehite,  atacamite,  crednerite  and  ehrysoeolla,  all  in  quantities 
of  commercial  importance*  In  tbe  second  ore  bed  there  are  peculiar 
globular  concretions  of  oxide  and  carbonate  ores,  called  boleos,  whence 
the  name  of  the  mine.  The  thinl  bed,  in  addition  to  the  o.xide.  carbonate 
and  silicate  ores,  carries  the  secondary  sulphides  cbalcocite,  covellite  and 
bornite.  The  ores  are  disseminated  in  irregular  masses,  veinlets  and  con- 
cretions, in  a  clayey  tulf,  with  a  marked  tendency  toward  concentration 
upon  tbe  underlying  conglomerates,  where  the .  ores  occur  compact  in 
layers  of  six  to  ten  inches. 

In  July,  1907,  Baja  California  had  65  registered  copper  mines,  und 
in  addition  to  the  Boleo  mjjies  of  Santa  Rosalia,  there  are  promising  beds 
of  copper  in  the  municipalities  of  La  Paz,  Muleg6,  Comondu,  Todos  Santos 
"  »nd  San  Antonio,  and  in  Baja  California  Norte  there  are  rich  copper  ores, 
■•pparently  of  considerable  extent,  near  San  Fernando  and  about  70  miles 
south  of  San  Quint  in,  with  promising  ore  bodies  in  the  Banta,  Catarina 
division, 

CHIAPAS.  The  only  developed  copper  property  of  importance  in  this 
state  is  the  Santa  F^  mine,  though  extensive  remains  of  prehistoric  opera- 
tions are  shown,  these  including  surprisingly  bmg  tunnels,  showing  that 
the  ancient  miners  were  both  persistent  and  skillfub 

The  Santa  F^  mine,  near  tbe  Tabasco  line,  is  a  contact  deposit  of 
most  unusual  type,  the  ore  outcropping  in  strata  of  wollaatonite  resting 
on  slate,  with  underlying  massive  igneous  roeks,  as  contact  deposits  in 
woUastonite  and  between  wollastonite  and  tbe  igneous  intrusives.  The 
ore  body  is  of  great  size,  carrying  bornite,  chaleopyrite,  bournonite  and 
tetrahedrite,  with  chiirineys  of  oxidised  ores,  all  of  the  ores  Iwing  argent- 
iferous and  associated  with  free  gold,  the  ore  having  a  garnet  gangue. 
The  ore  values  average  3  to  4  per  cent,  copper,  6  to  8  ounces  silver  and  16 
to  $30  gold  per  ton. 

There  also  are  auriferous  copper  mines,  slightly  developed,  in  the 
Pichucalco  district. 

CHIHUAHUA,  This  state  ia  mainly  a  producer  of  silver  and  lead, 
being  one  of  the  greatest  lead  mining  fields  of  tbe  globe.  Copper  frequently 
b  found  associated  with  silver  lead  ores,  and  there  are  some  deposits  io 
which  copper  is  the  predomincnt   factor  of  value.     Copper  production  is 
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increftBing  steadily  and  giTes  promise  of  much  future  importance.  Cop- 
per is  produced  on  a  commercial  scale,  not  only  at  a  number  of  dis- 
tinctirely  copper  mines,  but  also  from  cupriferous  sulphide  ores  in 
silver-lead  deposits.  There  are  copper  mines  in  the  districts  of  Bravos, 
Guerrero,  Jimtoez,  Ocampo,  and  Parral,  and  in  addition  to  these,  copper 
deposits  are  known  in  the  districts  of  Arteaga,  Galeana,  Iturbide  and 
Matamoros. 

COAHTJILA.  In  July,  1907,  the  state  of  Coahuila  had  five  copper 
mines,  and  a  considerable  number  of  other  mines  carrying  copper  values. 
The  most  important  cupriferous  district,  judged  by  present  developments, 
lies  near  Jimulco,  a  short  distance  south  of  Torre6n,  in  which  copper  ores 
of  excellent  average  tenor  occur  in  limestone  strata  in  a  district  show- 
ing no  igneous  outcrops. 

COLIMA.  In  July,  1007,  the  state  of  Colima  had  twelve  registered 
copper  mines,  all  with  small  development,  and  oxide  and  carbonate  ores 
of  high  grade  have  been  found  at  numerous  points  in  this  state. 

DUSAN60.  There  were  fifty-one  copper  mines  officially  registered 
in  Durango  in  July,  1907.  The  principal  cupriferous  developments  are  in 
the  Velardefia  district,  where  highly  important  mines  have  been  develo|)ed 
on  copper- lead  ores.  There  are  small  copper  mines  in  other  fields,  with 
numerous  occurrences  of  copper  ore  throughout  the  state. 

GUANAJUATO.  The  state  of  Guanajuato  is  one  of  the  most  famous 
mining  districts  of  the  world,  and  its  silver  mines  are  credited  with  a 
production  of  about  $600,000,000,  measured  by  gold  values.  The  silver 
mining  industry  of  Guanajuato  is  being  rejuvenated  by  American  enter- 
prise and  capital,  and  the  future  of  the  district  is  brighter  than  for  many 
years.  One  of  the  old  mines  of  the  city  shows  considerable  copper  ore.. 
apparently  in  workable  quantities,  but  this  never  has  been  utilized,  be- 
cause silver  was  the  metal  desired.  In  July,  1907,  the  state  had  four 
registered  copper  mines. 

GUERRERO.  The  state  of  Guerrero  had  44  copper  mines  and  a 
number  of  other  mines  carrying  copper  values,  in  July,  1907.  These  mines 
are  located  in  the  districts  of  AjuchitlAn,  Aldama,  Bravos,  Minas,  Tavares 
and  Taxce. 

The  most  important  copper  mines  are  La  Dicha  group,  in  the  districts 
of  Bravos  and  Tavares,  south  of  the  Balsas  river,  on  the  Pacific  coast  of 
the  southern  Sierra  Madre  range,  and  about  forty  miles  from  the  port 
of  Acapulco,  where  extensive  developments  arc  under  way.  The  ore  ex- 
posures of  this  group  are  more  or  less  continuous  for  four  to  five  miles, 
showing  mainly  chaloopyrite,  associated  with  pyrrhotite,  in  micaceous 
metamorphic  schist  with  quartzite  bands,  the  deposits  carrying  a  thin  but 
rich  bed  of  secondary  sulphides  immediately  above  the  pyritie  ores.  The 
average  values  of  the  pyritie  ores  probably  are  .'i  to  4  per  cent.  There 
arc  copper  deposits  of  promise  adjacent  to  \a  Dirha  group,  alonjr  the 
Balsas  river. 

In  the  Ajuchitlfln  district,  fissure  veins  with  qunrtz  u'aiiKue,  in  granitt*, 
carry  prominent  gossans,  showing  considerabh'  clirysoeolla  in  (he  ox- 
idized zone,  in  addition  to  the  usual  oxide  and  carbonate  ores.  Auriferous 
copper  veins  occur  in  aplite  and  Tertiary  dionte.  in  the  Minas  district. 
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HIDALGO.  There  were  five  registered  copper  mines  in  the  state  of 
Hildago  in  July,  1907,  the  prindpal  copper  district  being  ftt  ZimApftn, 
where  considerable  work  is  under  way. 

JALISCO.  The  state  of  Jalisco  leads  all  the  others  of  Merico  in  the 
numher  of  copper  mines ,  ofl^ial  figures  showing  no  less  than  302  copper 
properties  in  the  state  in  July,  1907.  Most  of  these  mines,  however,  are 
small,  though  there  are  many  of  considerable  promise,  and  a  good  start 
has  been  made  at  mining  and  smelting  under  modern  conditions.  Jalisco 
was  the  seat  nf  a  primitive  copper  mining,  smelting  and  manufacturing 
industry  of  eon  side  rable  importance,  under  the  Aztec  ract^s,  previous  to  the 
Spanish  conquest.  The  principal  cupriferous  fields  of  the  state  include  the 
districts  of  Araeca,  AutlAn,  Ayutla  and  Cacoraa,  in  all  of  which  active 
copper  developments  are  under  way.  Auriferous  copper  veins  occur  in 
Tertiary  diorite  in  both  the  Ameca  and  Cacoma  districts.  The  ores  are 
mainly  oxides  and  carbonates,  with  a  little  chalcopjTite,  all  strongly  ai^ent* 
iferous,  and  at  Autlfln  in  addition  to  large  quantities  of  malachite,  sul- 
phide ores  arc  much  in  evidence. 

MEXICO.  The  state  of  Mexico  had  three  copper  minea  in  July,  1907. 
and  shows  native  copper  and  tetrahedrite  in  beds  on  the  border,  near  Tcju- 
pilco,  Jalisco. 

MICHOACAN.  xVccording  to  official  records  there  were  95  copper  minea 
in  the  state  of  Michoacfln  in  July,  1907.  This  state  is  ^mountainous,  and 
with  rather  indiffprent  transportation  facilities,  these  drawbacks  retarding 
development.  One  present-day  property,  the  InguarAn,  was  worked  eJt- 
tensivcly  in  the  days  of  the  aborigines,  and  other  copper  mines  were  wrought 
by  the  Aztecs. 

There  are  deposits  of  copper  ore  of  more  or  leas  impoiiance  in  the 
districts  of  Angangueo,  Ario,  Churumnoo,  Huacanat  Huetamo,  Oroalo,  Patz- 
cuaro  and  Tacarabaro,  the  principal  copper  mines  as  now  exploited  being 
in  the  district  of  Augangueo  and  in  the  Inguar^n  division  of  the  Tacambaro 
district. 

In  the  Inguar&n  field  ore  deposits  are  found  in  micaceous  quartzose 
diorite  country  rock  and  granite  in  several  stages  of  alteration,  with  a 
capping  of  silicious  limestone  of  200  to  300  feet  in  thickness.  The  depoa- 
its  show  oxidized  ores  above,  but  the  principal  values  arc  in  disseminated 
chalcopyrite,  with  a  little  bnrnlte,  both  carrying  fair  silver  values  and  a 
little  gold,  with  a  gangne  of  gmnite  porphyry,  the  ores  being  disseminated 
through  the  country  rock. 

The  Chunimuco  district  shows  high  grade  ores  in  fiasures  in  dioritio 
porphyry.  In  the  Oroulo  district  veins  occnr  in  feldspar- porphjry,  similar 
to  those  of  Real  del  Monte  in  the  state  of  Hildago, 

KUEVO  LEOIC.  According  to  the  government  records  there  were 
three  copper  mines  in  Nuevo  Ije6n  in  July,  1907,  but  none  of  extensiTe 
development  or  of  unusual  promise.  There  are  copper  ores  at  a  number 
of  points  in  the  stnte. 

OAXACA.  According  to  government  records,  there  were  only  four 
copper  mines  in  the  state  of  Oaxaca  in  July.  1907,  but  there  were  many 
mines  in  whit^h  there  were  considerable  copper  vabies.  There  are  copper 
mines  in  the  Ocotlrtn  and  Ejutla  districts,  south  of  the  city  of  Oaxaca, 
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and    there   are   copper   ores   also   iu   the   districts   of   Miahuatlftn,   Villa 
Ju&rez  and  elsewhere. 

PUEBLA.  There  were  five  registered  copper  mines  in  this  state  in 
July,  1907,  including  the  Teziutlftn  mines,  which  are  much  the  most  im- 
portant copper  producers  in  southern  Mexico.  The  ores  occur  in  irregular 
deposits  as  an  intimate  mixture  of  chalcopyrite,  galena  and  sphalerite,  in 
highly  metamorphosed  calcareous  Cambrian  slates.  Impregnations  of  cop- 
per in  andesite  are  noted  near  Colucftn,  and  copper  ore  exists  at  various 
other  points. 

SAH  LUIS  POTOSL  There  were  fourteen  registered  copper  mines  in 
this  state  in  July,  1907.  In  the  Matehuala  district,  which  is  the  most  im- 
portant producer  of  metal,  the  copper  ores  are  mainly  sulphides,  with 
gametiferous  gangue,  occurring  as  contact  deposits  between  limestone  and 
porphyritic  rocks.  There  are  cupriferous  deposits  of  promise  in  the  dis- 
tricts of  Catorce  and  Salinas,  and  copper  ores  exist  at  a  considerabK> 
number  at  other  points. 

SINALOA.  There  are  copper  ores  in  nearly  ever}'  district  in  the  state 
of  Sinoloa  and  the  number  of  registered  copper  mines  in  July,  1907,  was 
25.  The  northern  part  of  this  state  is  a  continuation  of  the  Sonoran  pla- 
teau, but  owing  to  indifferent  transportation  facilities,  no  important 
mines  of  copper  have  been  developed,  though  there  arc  several  properties  of 
considerable  promise.  With  the  completion  of  two  new  railroad  lines  now 
under  way,  traversing  this  state,  copper  mining  should  become  an  import- 
ant and  profitable  industry.  In  olden  times  considerable  high-grade  cop{M>r 
ore,  mainly  argentiferous,  was  smelted  in  crude  adobe  furnaces,  near  the 
mines. 

SONORA.  The  state  of  Sonora,  one  of  the  ricliest  in  the  Republic  of 
Mexico,  is  of  immense  size,  being  nearly  twice  the  area  of  tlie  state  of  New 
York,  or  as  large  as  Michigan  and  Indiana  combined,  and  is  one  of  the 
richest  mineral  fields  in  the  world.  It  is  much  the  most  important  coppi^r 
producing  state  of  Mexico,  and  one  of  the  leading  copper  fit^lds  of  the 
globe,  with  unusually  brilliant  prospects  for  the  future.  According  to  the 
government  records  there  were  no  less  than  234  copptT  mines  in  the  state 
in  July,  1907,  in  addition  to  mines  carrying  mixed  niotallic  values.  Con- 
siderable copper  was  produced  in  adobe  smelters,  during  the  years  of 
Spanish  domination,  and  under  the  republic,  previous  to  the  moderniza- 
tion of  the  copper  industry  begun  in  the  closing  years  of  the  Nineteenth 
Century.  Humboldt  predicted,  nearly  one  hundred  years  ago,  that  the 
mineral  wealth  of  the  world  would  be  developed  in  Sonora,  which  then 
consisted  of  the  present  states  of  Sonora  and  Sinaloa  in  the  Republic  of 
Mexico,  and  the  territory  of  Arizona  in  the  United  States.  This  prediction 
is  being  borne  out  to  the  letter,  as  there  is  no  richer  mineral  field,  of  equal 
area,  upon  the  globe. 

Sonora,  lying  on  the  western  slope  of  the  Sierra  Madres,  is  far  richer 
in  copper  and  gold  than  is  Chihuahua  on  the  eastern  slope,  where  the 
values  are  mainly  in  silver  and  lead.  The  principal  Sonoran  copper  depos- 
its are  of  the  Carboniferous  system  of  the  Paleozoic  group.  Copper  devel- 
opment, which  requires  the  best  of  transportation  facilities,  has  been 
hampered  by  lack  of  railroads,  but  a  considerable  amount  of  railroad  build- 
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iiig  is  Jiovv  iiiuk-r  way.  Thr  tnM|Ui'ia  uiiLLreak**  o\  l\w  Va^ui  Indians  aUo 
liavf  ftiusetl  innvh  troiilijr  in  Ht'Vt^rul  uf  Hit!  iiiiTitiig  lirlds.  There  an^  copiJvr 
iiiriie*.  in  llu>  tlistrirU  of  Alanius,  Attar,  Ariziu-,  HiTituji>iiIo,  Magdalfna, 
MiielezuMiu,  SalMiJivi|ja  and  VrvB. 

Tile  AhuiiiiH  diMtnct  iH  eHHi'utially  a  silver  finld,  but  eoTitains  much  cop- 
p<^r;  tliiH  nu^tal  Uv'ing  an  im|M)rtant  liy  prodnt't  from  the  Quintera  silver 
nifne»^.  Tbf  l^icdrttii  \  crdes  ci»pjM'r  de{H>sit  is  one  of  conBiderHblu  promise^ 
and  there  is  littk*  doubt  thtit  copper  mine^  of  iuiportancf?  will  be  ofH*iied,  to 
timt*,  in  tliis  tliHiriet. 

The  AHiir  distriet  has  niinea  of  gold,  silver  and  copper,  but  develop- 
ments in  tlie  ropfnT  line  liave  been  on  a  rather  limited  seale  in  the  past, 
thoiifjh  the  dij5irit.l  has  propevtieii  of  pronase. 

The  Arizpe  district  is  the  aeene  of  the  most  extensive  ccjpper  mining 
development  in  Mexie<i,  and  is  thtf  site  of  one  of  the  greatest  etjpper  indus- 
tries of  the  |2;lobe,  in  the  munieij>ftlity  of  Rontiuillo,  generally  known  a»  the 
Cananea  field.  The  t*ananea  iiiinei^  were  worked  as  enrl y  as  the  Eighteenth 
tVntury,  by  the  Vumi  linn,  id  C  hihyahua,  later  \ty  l)t)n  Jo,s6  Perez,  and  event- 
ually, in  the  latter  half  of  the  Nineteenth  C>ntnry»  by  Governor  Pea- 
<iueira,  pa!5>ing,  in  isuy,  to  the  predwessors  of  the  the  present  owner*. 
The  t'ananea  Mountain?*  are  an  is*dated  range  of  ulx>ut  25  miles  length, 
lying  in  the  free  zone  of  northern  Mexieo,  only  a  few  miles  t»outh  of  the 
Arizona  border,  the  range  being  of  the  i^hort,  isolated,  variety  typieal  of 
the  Sonoran  plateau  in  both  Sonorn  antl  Arizona,  and  to  the  southeai^i  is 
the  Sirrra  Man/an;il,  almost  a  continuation  of  the  Sierre  de  Cananea.  The 
t'ananea  range  of  niountains  conHiats  of  shattered  and  altered 
Paleozoic  liniestoncfs,  with  intrusive  masse!)  of  diorite  and  rhyo- 
lite,  Hanked  by  bedded  tutrs.  The  mountain  range  ha«  a  north - 
Wfsterly  and  Moutheasterly  strike,  the  bighe>t  point  being  Klenita  Peak, 
7,*ii()0  feet  aliove  Bea-level,  and  there  is  a  zone  of  tissuring  along  the  axis  of 
the  belt,  ore  bodlcR  occurring  as  ct*n  cent  rat  ions  and  replacements  in  either 
HnveHtone  or  porjihyry,  the  former  Ix'ing  of  Paleozoic  age  and  the  porphyries 
being  largtdy  rhyoiitic.  The  distritt  gives  every  indication  of  great  vol- 
canic activity  nt  some  remote  date,  followed  by  heavy  erosion.  As  a 
rule  the  gossans  are  not  heavy,  much  of  what  appears  to  be  gossan  at  a 
short  distance  proving,  on  clot^cr  inspection,  merely  stained  and  weathered 
conglomerate.  There  are  numercjua  ore  bodies  occurring  as  contacts  be* 
tween  limestone  and  the  igneous  eruptivea,  largely  a-s  patches  surrounded 
by  crystal lized  rocksi.  The  ores  are  of  a  great  variety,  ranging  from 
native  copper,  in  nuisf*t»s  up  to  a  hundredweight  or  even  greater,  through 
the  rich  oxidized  ores  and  secondary  sulphides,  down  to  disseminated  chal- 
copyrite-  The  ore  of  the  Cnp<>te  zone  m  almost  exclusively  pyrite  coated 
with  very  thin  tilma  of  chalcocite,  usually  with  a  fiorphyritic  liilieioas 
gangiie.  The  Ca|Kde  ore  body  occurs  in  shattered  quai'tzite,  the  ore  being 
soft  and  containing  aericite,  causing  trouble  in  concentration.  The  mines 
show  a  comniderable  variety  of  forms  of  oeeurrenee,  including  contact 
metamorphie  deposits,  impregnated  aedinieutary  rucks  and  fissure  veins. 

The  principiil  developments  in  the  rananea  field  are  in  the  soutJieaHtem 
halt  of  the  range,  which  is  sejiarnted  into  two  nearly  equnl  portions  l>y 
Puertecito«  Pass.  There  is  reason  to  believe,  however,  that  ore  deposit* 
of  value  exiM  in  the  northern  half  of  the  range,  this  opinion  being  based 
upon  personal  in»p<^ction. 
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In  addition  to  the  great  copper  mines  developed  and  developing  in 
the  Cananea  Mo\intain8,  there  are  other  highly  promising  deposits  of 
copper  ore  in  various  other  fields  of  the  Arizpe  district,  including  prospects 
in  the  Sierra  Manzanal,  and  remarkably  rich  surface  ores  in  the  Sierra 
Azul,  or  A  jo  Mountains,  to  the  eastward  of  La  Cananea.  In 
fact,  nearly  every  municipality  of  the  district  of  Arizpe  shows  more  or  less 
copper  ore. 

The  Magdalena  district  is  a  gold  field,  primarily,  but  each  of  its  six 
municipalities  shows  more  or  less  copper,  and  many  of  these  are  not  devoid 
of  promise. 

The  district  of  Moctezuma  ranks  in  importance  second  only  to  that  of 
Arizpe,  in  the  state  of  Sonora.  There  are  large  developed  mines  in  the 
neighborhood  of  Nacozari,  the  hill  on  which  the  Moctezuma  mine  is 
opened  being  a  body  of  cupriferous  monzonite,  too  low  in  grade  to  work  at 
present,  but  possibly  available  at  some  future  time.  Good  mines  of  copper, 
carrying  considerable  values  in  silver  and  lead,  are  being  developed  in  the 
vicinity  of  Cumpas,  in  the  Moctezuma  district  and  exploratory  and  devel- 
opment work  on  copper  properties  is  noted  at  several  other  points. 

The  district  of  Sahuaripa,  in  the  ceytral  eastern  part  of  Sonora,  has 
its  eastern  boundry  on  the  line  of  the  state  of  Chihuahua.  The  topography  is 
exceedingly  rugged,  as  a  rule,  but  the  district  is  better  watered  than  some 
other  portions  of  the  state.  Rail  transportation  is  lacking,  and  the  Yaqui 
Indians  are  very  troublesome,  at  times,  but  the  district  is  one  of  great 
promise  for  some  future  period  when  the  Indian  uprisings  shall  have  been 
quieted  finally,  and  cheap  transportation  is  afforded  by  rail. 

The  Ures  district  contains  a  number  of  developing  copper  mines,  in 
addition  to  mines  of  other  metals,  and  while  its  production  is  small,  at  pres- 
ent, the  time  should  come  when  rich  and  profitable  copper  mines  will  be 
steady  producers  of  the  metal. 

TABASCO.  The  state  of  Tabasco  has  no  copper  mines,  but  is  sup- 
posed to  have  copper  ores  near  the  Chiapas  line,  as  the  Santa  F6  mine  of 
Chiapas  is  but  a  very  short  distance  from  the  state  of  Tabasco. 

TAMAULIPAS.  In  July,  1907,  the  state  of  Tamaulipas  was  credited 
with  the  possession  of  eleven  copper  mines,  of  which  only  one  or  two  are 
of  present  importance.  There  are  copper  deposits  at  a  number  of  points 
in  this  state. 

TEPIC.  In  July,  1907,  the  government  statistics  of  ^lexico  cred- 
ited the  territory  of  Tepic  with  the  possession  of  two  copper  mines,  and 
there  are  mines  of  other  metals  carrying  material  copper  values.  Copper 
ore«  exist  at  a  number  of  points  in  this  territory,  though  the  principal 
mining  industry  is  based  upon  gold. 

Tt.AXCALA.  There  are  no  recorded  copper  mines  in  the  little  state 
of  Tlaxcala,  but  beds  of  copper  ore  outcrop  near  Monte  Tlatlay. 

VERA  CRUZ.  There  are  no  copper  mines  in  the  state  of  Vera  Cruz. 
biit  copper  ores  have  been  found  in  the  district  of  ZomelahuacAn,  and 
probably  exist  at  other  points  as  well. 

YUCATAN.  It  is  reported,  though  the  statomont  docs  not  seem 
fully  verified,  that  for  some  centuries  the  Maya  Indians  have  worked  cop- 
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per  mines,  in  a  crude  way,  in  the  interior  of  Yucat&n.    The  greater  ] 
of  this  state  was  held,  practically  undisputed,  by  the  war-like 
from  the  time  of  the  Moctezumas  until  a  recent  period,  the  Spaniaidi  i 
ing  it  easier  to  leave  the  aborigines  in  undisputed  possession  of  their  \ 
ritory  than  to  attempt  a  conquest.    Under  the  wise  and  pacific  ] 
of  Don  Porflrio  Diaz  the  extension  of  the  power  of  the  Federal  { 
over  the  entire  state  of  Yucatfln  has  been  accomplished  with  very  i 
bloodshed,  through  the  exercise  of  great  tact,  patience  and  firmneo. 
interior  of  Yucatfln  is  wild  and  little  explored,  but  it  is  probable  thtt  i 
siderable  mineral  values  exbt. 

ZACATECAS.    According  to  government  records  there  wen  ; 
copper  mines  in  the  state  of  Zacatecas  in  July,  1907,  the  principsi  ttff^ 
producing  districts  being  those  of  Mazapil  and  Conception  del  Oro,  tofttl 
Saltillo.    The  mines  of  Mazapil  show  a  considerable  variet}*  of  eopper  < 
existing  in  large  quantities,  and  this  is  a  field  of  promise.    The  B<diilioii 
Ramos  districts  also  are  of  slight   present  importance,  and  of 
erable  future  promise. 
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CHAPTER  XVII. 

Copper  Deposits  of  Central  America  and  the 
Antilles. 

In  thiB  chapter  detailed  references  are  made  to  the  copper  mines  and 
copper  producing  districts  of  Central  America  and  the  West  Indies.  While 
the  production  from  this  field  is  small,  these  countries  are  not  devoid  of 
ore  bodies  of  considerable  promise. 

COSTA  HICA.  Las  Concavas  mine,  opened  in  the  Eighteenth  Century, 
or  possibly  earlier,  was  a  small  copper  producer,  at  intervals,  for  many 
years,  but  has  been  idle  for.  some  time.  There  are  outcrops  of  copper  ores 
at  several  points  in  the  republic,  but  no  serious  attempt  at  mining  has 
been  made  except  at  Las  Concavas.  With  the  present  large  investment  of 
foreign  capital  in  Costa  Rica,  and  the  rapid  extension  of  transportation 
facilities,  further  attempts  at  the  exploitation  of  copper  deposits  would 
seem  only  a  matter  of  time. 

CUBA.  The  first  American  copper  mines  worked  by  Europeans  are 
said  to  have  been  in  Cuba,  in  the  province  of  Santiago.  There  are  copper 
mines,  now  idle,  in  the  provinces  of  Matanzas,  Pinar  del  Rio,  Puerto 
Principe,  Santa  Clara  and  Santiago. 

In  the  province  of  Matanzas  copper  ores  are  noted  at  El  Recreo,  a 
vein  of  one  to  twenty  inches  width  having  been  traced  for  a  distance  of 
about  a  quarter  of  a  mile. 

In  the  province  of  Pinar  del  Rio  copper  is  noted  near  Arroyo  de  Man- 
tua, in  the  form  of  chalcopyrite  associated  with  pyrrhotite,  and  with 
occasional  chalcocite,  occurring  as  lenticular  chutes  in  metamorphic  schist. 
and  carrying  strong  limonite  gossans. 

In  the  province  of  Puerto  Principe  there  are  small  mines  that  were 
worked  many  years  ago,  on  fissure  veins  carrying  chalcopyrite  with  quartz 
gangue,   but  none  of  these  seem  of  especial  promise. 

The  province  of  Santa  Clara  has  copper  ores  at  various  points,  in- 
eluding  several  localities  northeast  of  Cienfuegos,  and  old  copper  mines 
are  found  at  San  Juan  de  Malaja,  6  miles  northeast  of  the  city  of  Santa 
Clara,  and  at  the  Finca  San  Joaquin,  12  miles  west  of  Manicaragua,  and 
also  a  short  distance  from  Cumanayagua. 

The  mines  of  El  Cobre,  8  miles  west  of  Santiago  Bay  and  about  30 
miles  north  of  Santiago  de  Cuba,  were  opened  by  the  Spanish,  A.  D.  1532, 
the  first  production  having  been  used  for  the  casting  of  bronze  cannon. 
The  various  mines  were  consolidated,  in  1832,  in  the  hands  of  an  Anglo- 
Spanish  company,  and  were  worked  until  the  plant  was  burned  by  insur- 
gents, in  the  Cuban  rebellion  of  1868,  producing,  according  to  the  custom- 
house records  of  Santiago,  610,200  tons  of  ore,  exported  to  Swansea,  aver- 
aging about  16  per  cent,  in  copper  tenor,  and  valued  at  $50,186,225,  prob- 
ably in  depreciated  Spanish  currency.  The  ores  of  the  Minas  de  Cobre 
oecar  in  a  mineralized  zone  of  about  200  feet  width,  and  of  at  least  a  mile 
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ill  kiKiwn  It'ngth,  the  lK>lt  nhuwing  several  parallel  veins,  with  roeks 
Iwoen   imicli   altered,  the  ore  oeeuring  as  chutes  with  extreme   widthl  ( 
alH)ut  20  feet,  ami  lengths  of  20  to  200  feet,  along  fracture  veins  in  i 
pent  inc.    The  ore  is  primarily  chalcopyrite,  associated  with  pynrhotitc^  \ 
quartz  ganguo,   the  grains   of   chalcopyrite   frefjuently   being  coated 
covellite. 

GUATEMALA.     The    republic    of    Guatemala    possesses 
mineral  wealth,  but  owing  to  lack  of  transport  and  nigged  top 
mining  development  is  limited,  being  confined  mainly  to  placer  gold  : 
ing.     With  the  completion  of  the  Fcrrocarril  (iuatemala  del  Norte,  y 
cupriferous  districts  will  be  rendered  accessible,  and  doubtless  copper  i 
developments  will  follow.  There  were  small  copper  mines  in  Guatemala  I 
Spanish  domination,  as  early   as   the  Seventeenth   Century,  but 
production  was  mainly  silver. 

Small  veins  carrying  massive  malachite  occur  near  Kavinal,  in  the  i 
partment  of  Uaja  Verapaz,  also  near  Cabulco. 

In  the  department  of  Chu(iuimula,  in  eastern  Guatemala,  there  are  eg 
per  deiH>sits,  elaim(>d  to  average  5  to  20  per  cent,  copper  tenor,  but  tfcew^ 
are  idle,  though  they  will  be  available  for  exploitation  on  the  con 
of  th(!  new  northern  railway.     This  department  is  mountainous  and  k^i 
lated,  but  apparently  rieh  in  minerals. 

In   the  department  of  Iluehuctanango,  on  the  southern  slope  of  thli 
Cuchumatanes    Mountains,    there    are    contact    veins    Iwtween    lin 
and  granite,  showing  high  grade  carbonates.     Near  Chiantla  there  !■  i 
occurrence  of  copper  ore  said  to  res(Mnble  that  of  the  Santa  F6  rninei  < 
Chiapas,  in  Mexico.     There  are  developed  silver-lead  mines  in  this  d^Mlt^i 
ment.  ^y} 

Copper  carl)onates  are  found  in  sedimentary  beds  not  far  from  the  eW  V_. 
of  Guatemala,  in  the  department  of  that  name.  !^ 

HAYTI.  There  are  de|)osits  of  copper  ore  at  various  points  in  th*-^ 
republic  of  Hayti,  notably  in  the  Hotte  Mountain  range,  in  the  BOotiMK^- s 
part  of  the  island,  and  extensive  deiKJsits  of  copper  ore,  in  and  nei'  "* 
igneous  rocks  of  andcsitic  nature,  associated  with  Tertiary  limestoM^f 
are  said  to  occur  at  Terre  Nueve,  about  10  miles  from  the  seaport  of  GoBt^'fi 
aives.  There  also  arc  exposures  of  ct»pper  ore  at  Grande  Riviere,  south  (*•  " 
Le  Cap,  G  to  10  miles  south  of  the  sea,  and  at  Limonade,  copper  ores  ttxtf" 
ing  platinum,  iridium  and  osmium  are  noted.  Previous  mining  deTetop" 
ments  have  been  of  the  crudest,  but  elForts  are  now  being  made  to  < 
a  copper  property  along  luoderu  lines,  with  American  capital. 

HONDURAS.  Coj)per  ores  occur  in  nearly  every  department  of  ^ 
republic,  but  development  is  limited,  and  the  mines  are  of  small 
There  are  copper  mines  in  the  departments  of  Tegucigalpa  and  Comayagoft' 
In  the  dt?partment  of  Yoro,  in  the  northwestern  part  of  the  republic,  pUMt"^ 
ising  deposits  of  copper  ()rc  are  reported  from  a  district  about  40  mfli^ 
from  the  l.Mloa  river.  This  district  is  said  to  show  a  vein  up  to  14  feet  i<^ 
width,  claimed  to  be  traceable  for  miles,  giving  ores  assaying  15  to  16  piT 
cent,  copper,  which  seems  a  statement  liable  to  reduction. 

JAMAICA.     There   is   a   cupriferous  district  near  the  middle  of  tha 
island,  showing  several  veins  of  3  to  4  feet  width,  on  which  a  little  «• 
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pitiratorv  work  was  done,  and  from  which  one  small  shipment  of  ore  was 
made,  circa  1854.  Since  that  date  there  have  betMi  repeated  efforts  to  or- 
ganize mining  companies,  and  develop  mines,  but  no  permancMit  results  have 
been  secured.  Apparently  the  deposits  first  opened  were  of  small  extent 
and  of  low  value.  There  are  indications  of  copper  and  other  vietals  at 
various  other  points  in  the  island. 

LEEWARD  ISLANDS.  Copper  ore  has  been  noted  on  the  island  of 
Virgin  Gorda,  one  of  the  Virgin  Island  group. 

NICARAGUA.  A  very  small  amount  of  copper  is  produced  in  Nic- 
aragua, as  a  by-product  from  the  smelting  of  silver  ores,  the  copper  acting 
as  a  carrier  in  the  matting  of  argentiferous  sulphides.  Occurrences  of 
copper  ore  are  noted  along  the  Atlantic  coast,  and  there  are  cupriferous 
belts  on  the  Escondido  and  Mico  rivers.  The  most  promising  ores  are 
noted  in  the  department  of  Segovia,  but  development  is  rendered  diffi- 
cult by  a  mountainous  country  and  poor  roads.  Copper  ores  are  noted  also 
in  the  vicinity  of  Jinotega  in  the  department  of  Matagalpa,  in  the  depart- 
ment of  Le6n,  and  near  Prinzapulca,  on  the  gulf  coast,  in  the  department 
of  Zelaya. 

PANAMA.  This  newest  of  American  republics  has  deposits  of  copper 
and  other  minerals,  but  lacks  developed  ,copper  mines. 

PORTO  RICO.  Copper  mining  in  Porto  Rico  begim  in  1809,  when  La 
Abundancia  mine  was  opened,  in  the  barrio  of  Rio  Blanco,  and  this  was 
followed  by  the  exploitation,  on  a  small  scale,  of  several  adjacent  proper- 
ties. The  Rio  Blanco  deposits  carry  a  vein  of  pyrrhotite  of  6  to  10  feet 
width,  with  a  paystreak  of  8  to  15  inches,  mineralized  with  Iwrnite 
and  chalcopyrite,  the  paystreak  averaging  10  to  12  per  cent,  copper.  Work 
was  aband(med  because  of  the  heavy  cost  of  transportation,  after  several 
hundred  tons  of  rich  ore  had  been  produced.  Copper  outcrops  are  noted 
at  various  points  along  the  mountain  range  that  crosses  the  island  from 
fsast  to  west,  the  richest  being  in  the  barrio  of  Rio  Blanco. 

Since  the  Anierican  occupation,  numerous  mining  claims  have  been 
filed,  but  no  actual  mining  has  been  done,  except  a  little  placer  work  for 
gold.  At  the  end  of  1906  eleven  claims  had  boon  filed  for  copper,  and  ono 
for  iron  and  copper,  these  being  mainly  in  the  western  end  of  the  island, 
in  the  departments  of  Mayaguez,  Arecibo  and  Ponce. 

SALVADOR.  Copper  ores  are  noted  in  the  department  of  Chalaten- 
ango,  near  the  Honduranian  frontier,  and  some  attempts  at  mining  in  a 
crude  way  have  been  made.  There  also  are  copper  ores  near  Melaptln,  in  the 
department  of  Santa  Ana. 

SANTO  DOMINGO.  A  little  mining  for  copper  is  said  to  have  boon 
done  by  the  Spanish,  during  the  Eighteenth  Century,  but  such  operations 
must  have  been  conducted  on  a  small  scale.  The  Sierra  de  Differencia,  con- 
stituting the  backbone  of  the  island,  shows  copper  ores  at  various  points, 
the  most  important  occurrences  noted  being  near  the  Jaina  and  Xigua 
rivers,  in  the  province  of  San  Cristobal,  on  the  northern  side  of  the  island, 
and  on  the  southeastern  flanks  of  the  mountains,  in  the  same  province.. 
about  25  miles  northeast  of  the  city  of  Santo  Domingo.  At  the  latter  point 
ores  are  said  to  occur  in  tuffs,  near  the  point  of  contact  with  Cretaceous 
limestone,  the  ores  being  chiefly  chalcopyrite,  associated  with  limonitt, 
with  ftome  malachite  and  brochantite. 
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CHAPTER   XVIII. 

Copper  Deposits  of  South  America. 

The  Cordillera  of  tlie  Andes  carries  copper  from  its  northern  end  k 
Columbia  to  IHinta  Arenas,  at  the  southern  tip  of  the  oontnieital 
mainland.  Apparently  the  copper  ores  favor  the  western  slopes  of  theoo^ 
dilleran  belt,  as  the  ])rincipai  mining  fields  lie  mainly  along  the  coast  rufi; 
or  between  the  coastal  and  ctuitral  mountain  ranges,  largely  in  the  tiNai 
lands  between  these  two  Andean  ranges.  There  are  occurrences  of  coppw 
ore  in  Ar^aMitina  and  elsewhere,  on  the  eastern  8loi>e8  of  the  Andes,  W 
these  apparently  are  of  less  iniiMjrtance  than  the  copper  measures  to  tte 
west.  'J1ie  principal  cupriferous  developments  in  South  America  in  ii 
the  Republic  of  Chile,  with  IVril  a  g<.K)d  sectmd,  and  there  is  every  reuoi 
to  believe  that  not  only  these,  but  other  countries,  will  become  increti- 
ingly  im^iortant  producers  of  copper. 

ARGENTINA.  The  republic  of  Argentina  has  copper  mines  ra  tta 
province  of  Kuenos  Aires,  near  the  capital,  which  apparently  are  of  sm*U 
extent  and  little  promise,  and  in  the  Andean  provinces  of  Catanumii  _^ 
C-ordobn,  'lujuy.  Ilioja,  Sulta,  San  Juan  and  Tucumftn,  of  which  the  bmk  -i 
im{H>rtant  are  in  the  province  of  Ilioja.  All  of  the  latter  named  previnw  ^ 
lire  in  the  northwestern  part  of  the  republic,  lying  on  the  eastern  slope  o(  ^ 
the  Andes,  in  a  ru^jjged  district  oiVering  serious  obstacles  to  eci»norai*«l 
transptirt. 

'I'll!'  prcKluetion  of  eopp<»r  by  Argentina  has  been  small  for  many  ymWi 
but  eventually  slumld  become  important.  The  ores  are  mainly  sulpWJ'* 
but.  like  tht)se  of  the  eastern  sl«>pe  of  the  Andes,  run  largely  to  arsenittl 
and  antimonial  forms,  cnarj^itc  being  an  ore  of  freijuent  occurrence. 

In  the  province  of  Kioja  is  found  the  Famatina  district,  in  a  field  of 
only  about  ten  by  littceti  miles  area,  which  includes  the  Mexicana,  Tipfi 
Caldera  an«l  Cerro  Negro  sub-districts.  The  Sierra  de  Famatina  is  a  p^ 
mass  of  metamorphic  rocks,  (50  to  100  miles  in  width,  with  {leaks  of  ne«rlj 
20,000  feet  in  height.  Near  Chilccito  is  a  vast  upheaval  of  geologicsllT 
recent  eruptives,  showitig  coi>pcr  ores  in  fissures.  The  district  is  teij 
rugg«'<l,  and  difhcult  of  access  and  transport.  The  mines  of  the  Mexicana 
district  occur  at  (elevations  «»f  111,1 00  to  14,800  feet,  the  veins  being  nunwr- 
ous,  narrow  and  rich. 

The  Capillitas  district,  in  the  jirovince  of  TucumAn,  is  very  small, 
having  an  area  of  al)out  4  square  miles  only.  The  topography  is  exceed- 
ingly rugged,  and  there  is  no  w(H>d,  and  no  water,  except  in  the  mines, 
which  can  feed  the  boilers.  Imt  are  unable  to  supply  water  for  mills. 
The  Ceno  de  Capillitas  shows  a  mass  of  fissure  veins,  forming  almost  a 
gigantic  stockwcrk.  in  granite,  gneiss  and  porphyry,  with  a  capping  of 
trachyte.  The  ores  developcil  are  cuprite,  melaconite,  azuritc  and  mala- 
chite, with  a  limit eil  amount  of  bornite  and  occasional  highly  argentifer- 
ous tetrahedrite.     It  i**  probable  that  chalcopyrite  will  come  in  at  greater 


SOUTH  AMERICA.  227 

depth,  but  the  richer  ores  in  the  alteration  zone  evidently  are  of  consid- 
erable depth,  and  are  both  auriferous  and  argentiferous,  as  a  rule.. 

BOLIVIA.  Mines  of  both  silver  and  copper  were  worked  in  Bolivia  by 
the  Incas.  Geological  conditions  are  somewhat  similar  to  those  found  in  thei 
adjoining  countries  of  Perti  and  Chile,  but  the  exploitation  of  Bolivian  cop- 
per mines  has  been  hampered  by  a  variety  of  disadvantages.  The  mines 
lie  in  the  high  cordilleran  plateau  and  lack  of  rail  transportation  has  been 
a  serious  drawback,  but  arrangements  were  made,  in  1906,  between  the 
governments  of  Bolivia  and  Chile,  for  the  construction  of  a  rail  line  from 
Arica  to  La  Paz,  with  a  branch  to  Coro  Coro,  and  the  completion  of  this 
line  cannot  operate  otherwise  than  as  a  great  stimulus  to  production  from 
the  rich  mines  of  the  Coro  Coro  district.  Most  of  the  copper  produced  in 
Bolivia  is  shipped  through  the  Peruvian  port  of  Mollendo,  though  occasional 
shipments  are  made  by  way  of  Tacna,  a  Chilean  port.  The  mining  dis- 
tricts of  Bolivia  are  arid,  as  a  rule,  and  but  slightly  developed  outside  of 
Coro  Coro. 

There  are  copper  mines  in  the  departments  of  Aurora,  La  Paz,  Litoral, 
lipez  Norte,  Lipez  Sur,  Oruro,  Pacajos  and  Potosl. 

There  are  copper  ores  and  mines  at  several  points  in  the  department 
of  La  Paz,  but  the  most  important  mines  of  the  department,  and  of  the 
republic,  are  at  Coro  Coro.  These  mines  are  believed  to  have  been  worked 
by  the  Incas.  The  district  is  arid,  and  the  only  available  local  fuel  is 
oofiiga  and  cagajon.  The  nearest  water  supply  is  the  Desaguadero  river. 
14  miles  distant,  which  is  a  navigable  stream,  and  copper  is  shipped  by  way 
of  the  port  of  Desaguadero.  The  Coro  Coro  district  lies  in  the  basin  of  Lake 
Titicaca,  in  the  cordillera  of  Chacarilla,  between  the  Andes  to  the  east- 
ward and  the  Cordillera  Real,  or  coastal  mountain  range,  to  the  west.  This 
district  shows  two  dissimilar  sedimentary  strata,  apparently  of  different 
geological  horizons,  similar  only  in  their  origin  and  cuperiferous  nature. 
The  older  and  underlying  formation.  Las  Vetas,  is  an  arenaceous  conglom- 
erate of  argillaceous  tendencies,  having  a  generally  northeasterly  trend. 
Superimposed  upon  this  stratum  is  another  conglomerate,  Los  Ilamos,  hav- 
ing a  generally  southwesterly  trend.  The  upper  conglomerate  is  much  like 
the  lower,  but  is  darker  in  color  and  mottled  with  red  and  white  jmrtieles 
0^  gypsum  and  other  minerals  in  the  older  stratum.  The  country 
rocks  are  eruptive,  mainly  dioritic,  and  the  copper  occurs  native  as  a  rulo, 
Md  but  rarely  as  ores  in  quantities  of  commercial  importance.  The  con- 
glomerates range  from  2  to  6  feet  in  thickness,  with  an  extreme  thickness 
of  50  feet  in  the  Veta  El  Dorado,  which  has  a  minimum  width  of  about 
3  ^eet.  These  conglomerates  cArry  native  copper  averaging  about  '\o  ]wr 
cent,  with  copper  ores  in  small  quantities,  mainly  chalcocite  and  dom- 
e.vWte,  Acatlered  irregularly  through  the  beds,  and  native  silver  occurs  spar- 
ingly. The  mineralized  district  has  been  proven  for  about  one-half  mile  in 
width  and  for  about  5  miles  in  length,  but  traces  of  copper  are  noted  for 
»  considerably  greater  distance,  and  almut  2.")  miles  to  the  southeast  what 
apparently  is  a  continuation  of  these  bods  has  l)e<'n  found,  and  mined 
slightly,  while  the  same  formati<m  also  outen)])s  still  further  .south,  in  a 
region  west  of  Poopo.  The  soutln*rly  continuations  of  tin*  Coro  ('<»ro  bi'U, 
»re  difftpiilt  of  access,  though  of  cotisidorabU*  ])roniisc.  Tin*  iiativo  ropinT 
occurs  usually  in   small  nodules,  though  masses,  commonly  of  siiiall  si/.o. 
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but  sometimes  large,  are  encountered  at  times.  The  silver  associated  wH 
copper  is  mechanically  admixed,  hut  not  alloyed,  this  method  of  oocuncM 
of  the  two  native  metals  being  the  same  is  in  the  Lake  Superior  distiiet 

The  Bolivian  government  estimates  the  average  cost  of  copper  fm 
duct  ion  from  the  Coro  Coro  district,  per  quintal  of  practically  one  huadnii 
weight,  averaging  80  per  cent,  in  copper  tenor,  at  5.34  bolivars  for  t^ftt 
ing,  3.27  bolivars  for  milling  and  1.39  bolivars  for  general  expenses,  A  toM 
of  10  bolivars  for  80  ))ounds  of  fine  copper.  Ck>8t  of  transportation  to  ttl 
coast  averages  3.24  bolivars  via  Tacna,  and  2.87  bolivars  via  Mollendo^  tt| 
latter  port  taking  the  major  part  of  the  exports,  with  an  average  eoftit 
ocean  freight  to  European  smelting  ports  of  2.78  bolivars  per  quintal,  gl^; 
ing  an  average  cost  of  15.6  liolivars  at  Swansea  and  other  principal  BriU-i 
smelting  i)oints,  with  an  average  European  price  of  20  to  22  bolivan  fflf\ 
quintal. 

The  departments  of  Lipez  Norte  and  Lipez  Sur  show  extensive  remiiM 
of  Inca  workings,  obviously  for  silver,  with  evidences  of  later  operatiiM 
by  Spaniards.  There  are  promising  deposits  of  highly  argentiferous  topftt 
ores  in  these  departments. 

The  smelting  point  for  the  mines  of  Huanchaca,  department  of  Poto^ 
is  at  IMlacayo,  on  the  line  of  the  Antofagasta  &  La  Paz  railroad,  ift 
a  distance  of  184  miles  from  the  first  named  city.  The  HuanehlA 
mines  lie  at  an  elevation  of  about  17,000  feet.  The  vein  is  3  to  9  IM 
wide,  in  intrusive  micaceous  andesite  cutting  Silurian  slates.  Vuf 
ore  occurs  in  chutes,  and  is  mainly  highly  argentiferous  tetrahedriti^ 
associated  with  clialcopyrite,  sphalerite,  galena  and  pyrite,  all  argeitif- 
crous,  with  quartz  and  barite  gangiie.  Selected  ore  is  shipped  to  Antofi* 
gasta,  where  smelted,  or  forwarded  to  New  York  for  reduction.  Srieetol 
ore  averages  about  0  per  cent,  copper,  8  per  cent,  lead,  16  per  cent  ri« 
and  1.5  per  cent,  silver. 

The  department  of  El  Litoral  is  included  by  the  Bolivian  gomt- 
ment  in  its  cr>))))er  statistics,  but  inasmuch  as  this  department  has  bea 
occupied  by  Chile  since  1871),  and  is  now  part  of  the  Chilean  province  «l 
Antofagasta.  and  will  not  l>e  given  up  by  Chile  except  to  superior  pofW, 
which  Bolivia  lacks,  its  inclusion  in  any  article  dealing  with  Bolivia  nHBi 
be  considered  a  patriotic  reminiscence,  rather  than  a  fact  of  present  impoit- 
ance. 

BRAZIL.  The  existence  of  native  copper  and  of  various  copper  ore 
in  Brazil  has  been  known  for  many  years,  but  few  systematical  attempt 
have  been  made  at  mining,  until  within  i^e  past  few  years,  and  officii 
records  are  lacking  in  most  cases.  In  fact,  but  for  private  enterprise  ver 
little  authentic  information  would  be  available,  and  cre<lit  is  due  to  Pro 
A.  .1.  de  Sonza  (arneiro,  of  Baliia.  for  nuich  of  the  information  that  lu 
been  gathered  regarding  Brazilian  co])per  de]>osits. 

The  immense  size  of  the  republic  of  Brazil  renders  it  altogether  prol 
able  tliat  deposits  of  eop])«T  will  be  fnuiid  at  numerous  ])oints,  in  additic 
to  those  now  noted,  and  as  a  fair  beginning  has  been  made  on  copp 
mining  and  smelting,  iui<ler  niodcrn  conditions,  in  the  state  of  Rio  Gnn 
do  Svil,  it  is  ])robable  that  this  republic  will  become,  sooner  or  lat«r,  a  co 
sidcrablc  producer  of  tlie  metal. 
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A  mass  of  native  copper  woijrhin^  2,610  {muiulH  was  found  many  years 
ago  in  the  neighlN>rhcKMl  of  the  city  of  Bahia,  in  the  state  of  that  name, 
and  now  reposes  in  the  royal  museum  at  Lislion.  This  sUite  eontains 
numerous  copper  deposits,  hut  the  only  active  mines  of  im|M>rtanee  are 
at  Carahyba.  There  are  about  a  dozen  districts  in  the  state  of  Bahia 
where  copper  ores  have  been  found  in  greater  or  less  profusion,  and  in  the 
majority  of  cases  these  copper  measures  would  seem  worthy  of  caii^ful 
investigation.  In  addition  to  the  mines  of  the  Carabyba  district,  copper 
has  been  found  to  the  north,  near  the  Cerro  de  Barracha  district,  also  at 
Patamut^,  Urtigis  and  CuracA.  In  the  central  part  of  the  state  copper  ore 
exists  at  the  Cachoeira  do  Inferno  and  at  Jacobina.  In  the  western  part  of 
the  state  copper  ores  occur  at  Chapa  da  Velha,  and  in  the  eastern  part  ores 
are  known  on  the  Paraguassd  river,  near  Cachoeira,  at  points  near  the  city 
of  Bahia,  at  Belem,  (lenipapo  and  Murihiba.  In  the  south  central  part  of 
Bahia  copper  has  been  found  at  Maracfts,  and  in  the  southern  part  at  Con- 
deuba  and  along  the  line  of  the  Rio  Verde,  near  the  boundary  of  the  state 
of  Minaa  Gcraes. 

In  the  state  of  Ceara  copper  ores  exist  at  a  number  of  points,  and  have 
been  worked  to  a  slight  extent.  The  principal  occurrences  are  near  Buhira, 
in  the  municipality  of  Bucuosa,  where  abandoned  explorations  show  native 
copper  and  cuprite.    Copper  also  exists  in  the  Cerro  Cantagallo. 

In  the  state  of  Goyaz  various  deposits  of  copper  ore  of  more  or  less 
promise  are  noted  on  the  Jaurie  River. 

In  the  state  of  Maranhao  there  are  rich  copper  ores  at  a  number  of 
points,  notably  in  the  mimicipality  of  Chapado. 

In  the  state  of  Matto  Grosso  copper  ores  of  considerable  promise  are 
exposed  at  various  points  along  the  Jaurie  River,  which  forms  the  boundary 
line  between  the  states  of  Matto  Grosso  and  CJoyaz. 

In  the  state  of  Minas  Geraes,  long  noted  for  its  gold  mines,  the  oc- 
currences of  copper  ore  probably  are  of  greater  promise  than  are  noted 
in  any  of  the  other  Brazilian  states  except  Rio  (irande  do  Sul  and  Bahia. 
The  principal  occurrences  are  noted  near  Ouro  Preto,  Sete  Lagoas  and 
Lavras.  At  the  latter  point  copper  deposits,  found  in  1901,  gave  assays 
running  up  to  75  per  cent.,  and  a  little  mining  work  was  done  thereon. 

In  the  state  of  Paranfi  copper  deposits  are  known  at  Campo  Largo,  in 
the  Carapuava  district  and  along  the  river  Parapanema. 

In  the  state  of  Rio  de  Janeiro  copper  ores  are  noted  in  the  vicinity  of 
Campos  and  Sao  Joao  do  Barra. 

Copper  exists  in  the  northern  part  of  the  state  of  Rio  Grande  do  Norte, 
near  the  boundary  of  the  state  of  Ceara. 

In  the  state  of  Rio  Grande  do  Sul  are  found  the  principal  Brazilian 
eopper  mining  operations  of  the  present  day,  at  Camaquam,  3  kilometers 
■from  the  Rio  Camaquam,  and  about  80  kilometers  from  Rio  Negro,  a  sta- 
tion on  the  Southern  Brazilian  railway.  The  formation  shows  an 
intrusive  core  of  melaphyr,  surrounded  by  conglomerate,  ore  occuring 
in  the  latter  as  chalcopyrite  associated  with  pyrite,  with  occasional 
particles  of  chalcocite  and  showing  occasional  dendrites  of  native 
copper,  gangue  being  of  quartz.  The  veins  occur  as  fissures  in  con- 
glomerate and  extend  to  the  adjacent  sandstone,  but  therein  are  not  as 
rich  as  in  the  conglomerate,  where   four  ore  bodies    are  being   worked. 
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*Jhi'9*'  iiu'k  r«inil«nty,  nixl  c'vcii  fonliniiily,  havrn;^^  an  siviTap*  ^^^'^^l 
al)ont  4  feet  und  jjivin^  average  BasayR  of  atknit  0,5  per  oeiit.  ciipppr  <il^H 
irniiiiH  of  f^nh],  ppr  iii«*lrie  Ion,  Elmewltere  in  this  Biiito  eopp*»-r  (>f<^^| 
Tiotftt  nt  Cncnpava.  wliere  twci  small  itiinea  have  lieert  <ipenotl,  mi^^| 
iiuiirnhina,  8ao  Gabriel.  Ct'rrt>  Miirtino  nnd  Cerro  do  GeraWo.  ^H 

!n  ttie  Ataio  of  Sao  Pauin  elinleupyrite  assofjatrHl  with  ^phitleiit^^H 
gal(«ia  has  been  found.  In  limeiitonef  near  Pariinahaiba,  but  atteJn|il^^| 
mining  were  abandone*!,  as  the  f»re  was  found  in  small  pockets  only.  ^^H 
per  occurs  also  in  the  Sporanga  ^fountains.  ^H 

CHILE.  This  cfiuntry  waA,  abf)Ut  the  beginning  of  the  last  9V^^| 
of  the  Nineteenth  Century,  the  larijest  eopper  producer  of  the  worl<2»  ^H 
now  holds  only  sixth  phu-e,  having  been  passed  by  the  I'nited  8tates,  M^^^f 
f^pain,  Japan  and  Australia.  The  copper  output  of  Chile  haj;  decreascdi ^H 
only  relatively,  but  actually,  owing  mainly  to  the  exhaustion  of  lhi«  fN^H 
cipal  bodies  of  oxidized  ores  in  the  older  mme^.  From  this  dfelint^H 
output  it  must  not  be  inferred  thai  Chile  is  exliau^tod  as  a  copper  prtidiMl^H 
on  the  eontriiry,  the  po»»ibiUtte!4  of  eopper  prcKluetiou  are  greater  tloJI^H 
almost  any  other  country  except  the  Ignited  States,  Mexico,  Caitstlt  ^^| 
Australia.  It  will  be  necessary  in  the  future,  however,  to  obtain  a  nUl^H 
hirger  proportion  of  the  product  from  Nulpbide  ores  than  has  been  gsU^H 
in  the  past.  Hie  production  from  sutphidea  of  low  and  medium  o>^f>^H 
ti'Hor  in  increasing,  and  uith  the  increase  of  railroad  facilitiea,  and  ^H 
better  equipment  of  mines  and  smelters  along  modern  lines,  Cliile  "I^H 
become  an  increasingly  large  producer  of  copper.  The  largest  annual  |^^| 
duction  ever  made  was  about  4:^000  long  tons  of  fine  copper  in  ISSt^H 
total  production  from  1844  to  r.iOO,  inclusive,  is  estimated  at  1,630^^1 
long  tons  of  tine  cop[ier,  ^^H 

Copper  deposits  were  worked  in  a  limited  way  before  the  first  «^H 
man  set  foot  on  the  soil  of  Chile,  and  a  little  metal  wsls  produced  *w^H 
Spanish  domination,  but  the  industry  did  not  gain  real  importance  ^^I^H 
during  the  fourth  decade  of  the  Nineteenth  Century,  after  the  gaiiUBS^I 
independence.  Cntil  IS42  the  high  grade  oxide  and  carbonate  ore*  ^^H 
smelted  in  charcoal  furnaces,  but  in  that  year  the  first  reverb^iil^H 
furnace  was  built  by  Charles  Lambert  at  Coquiuib«>.  and  in  3  857  thp^^f 
blast-furnace  was  built  by  the  same  pioneer.  The  period  of  great»*Rl  f^^l 
perity  of  the  Chilean  copper  industry  includes  the  three  decides  f rom  ^^H 
lo  1880,  followed  by  twenty  years  of  alow  but  fairly  6tea<:|y  decline,  ^I^H 
turn  of  the  tide,  ff»l lowed  by  improvement,  setting  in  with  the  begiill^H 
of  the  Twentieth  Century,  ^| 

In  190B,  according  to  the  ofUcial  reoordB  of  the  republic,  there  IH[ 
in  Chile  patented  mines  as  follows:  copper,  7,106;  gold  and  copper.  ISI?] 
silver  and  copjier,  427;  C(»pper  and  iron,  16;  copper  and  lead,  4;  gold,  nllvrT 
and  copper,  38;  silver,  e*jpf>er  and  lead,  14]  silver,  copper  and 
a  total  of  7,730  cupriferous  mines.  The  number  of  working  propr  t 
748,  not  quite  10  per  cent,  of  the  total.  In  this  connection  it  should  hi 
explained  that  a  mine  in  Chile  consists  of  one  hectare,  or  pertenencia,  mm] 
of  the  properties  including  a  considerable  number  of  pertenencias.  Thl 
mining  laws  are  very  liberal,  and  the  government  cannot  be  accused  ci: 
retarding  the  mining  industry.  Each  holder  of  one  pertenencia,  of  prae 
ticullv    two   !ind    one  half  acres,   is   ttixprf    ^\f)    venrlv.    nnd     nft-r    r,fK(. 
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§y**d,  the  propertj^  is  freehold  aa  long  a.s  taxes  are  pai<l  rpgularly. 
ransportation  facilities  are  pc»or,  and  there  is  considerable  complaint  of 
shonesty  and  favoritUm  in  the  management  of  the  st^te  railroadit, 

Chile   has   two  parallel  copper  belts,  running  nearly   dne  north    and 

,  along  the  axis  of  the  Andes,  these  belts  being  appTOximately  one  hun- 

mSea  apart.     The  principal  developments   have  b€*tni  necured  in   the 

iem  or  coastal  belt,  because  of  better  tranBfRirtatinti   facilities.     The 

ffipriferoud  fields  of  Chile  show  mainly  strata  of  the  Permian  system^  with 

undstoiies  predominating.    ITiese  have  been  much  faulted,  twisted,  broken 

nd   upheaved  by  eruptive  rocks,   largely  diorite.     The  auriferous   copper 

e^ins  of  Atacama  and  Coquimho  usually  are  aHsociated  with  highly  silicious 

jptives,  while   the  argentiferous  ctipper   veins  are  aftsuciated   commonly 

rith  diabase.    General  geological  conditions  are  somewhat  similar  to  those 

>f  the  Mansfeld  district  of  Germany,  and  in  the  I'ral  Mountain  range  of 

tuA<)i^,  though  the  topography  of  Cliile  is  much  more  rugged.     The  cor- 

illeran  l*elt,  on  the   main  cliain  of   the  Andc»s,  lies  back   from   the  coast 

^me  distance^  and  tho  country  is  so  nKmntainous,  and  the  altitude  Is  so 

reiit,   and    transportation   faciltira   so   prwir,  as   a   nile,   that    mining  de- 

tlopments  are  on  a  scale  that  is  trival,  compared  with  the  [»OBsibilities 

grcHt   prcMluction    from   this   l»elt.     The   two    parallel  cupriferous   belts 

IrrtcJi  from  Perfi  on  the  north  to  nearly  the  ho ut hern  end  of  Chile,  in  what 

l^orm^rly  was  called  Patagonia,  a   wihl  counlry  that  has   been   divided  be- 

vevn  Chile   and   Argentina,  the  Andes  forming  the   liiie  of  division.     In 

be  desert  regions  e<:>nipriaing  the  greater  p^irt  of  Chile,  the  oxidized  zone 

My  is  of  great  depth. 

f  There  are  copper  mines  in  the  provincea  of  Aconcagua,  Antofagaata, 

iinia,  Colchagua,  Coquimbo,  tVHiggins,  Santiago,  Tncna,  Tarapiicil  and 

^'afparaiao,  with  copper  ores  known  to  exist  in  practically  all  of  the  other 

ruvinces.     Antofagasita,  Coqulnibo  and   Atacama  lead   in   production   and 

the  number  of  imjwrtant  mine^. 

The  principal  copper  mines  of  the  province  of  Aconcagua  are  in  the 

epartment  of  I^a  TJgua,  where  there  are  a  nu oilier  of  important  mines, 

nd  itt  the  departments  of  Pctorca  and  Putaendo. 

In  the  province  of  Antotagasta  there  arr-  mines  of  importance  in  several- 

wtricts,  including  Calama,  San  Pedro  de  Atitcama  and  Toeopilla^  the  latter 

fing  an  old  field.     Important   mines  are  being  «>(M'ned  in  the  department 

l>f  llatico,,  luider  modem  methods.     In  the  Cliuqoieamiita  district  the  copper 

ninrA  were  worked  originally  for  atacamlle,  this  assaying  2  to  3  per  cent, 

in  copper,  but  being  reduced  easily.     Development  a  yt  depth,  however, 

shown   much   richer  ores,  ranging  from   5  to  20  per  cent,  in   copper 

nor,  and  important  developments   are  under  way.     The  center  of   this 

[fif^ldi  1*13  miles  by  rail  from  Antofagasta,  has  an  average  elevation  of  about 

^  BfiiH)  feet  above  ftea-h»veh     The  richer  ores,  principally  atacamite,  occur  in 

amall   vein*,  with   gangne  of  rpiartz  and   feldsipar,  ami  ore  as  now  mined 

avcr*Lgf"S   10  to    12  per  cent.  copj>i*r.     In  the  Taltal   diHtriet  the   rich  g*»ld 

mines  of  (Uianaco  have  liccoitie  empper  mines  at  depth,  a  plienomeiion  nnted 

at  numerous  other  points  in  the  world. 

The  pntvince  of  Atacama  hns  copper  minen  in  a  large  nnmlier  of 
depiirt'iienU  and  iiichtdes  seviral  of  the  most  imfmrtant  <^p[ier  dipitricts 
id  ruilr.    Thf  ore^  mine*!  in  this  province  nmt*t  average  about   A  per  cent 
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in  copper  tenor  to  be  profitable,  unless  specially  suited  for  fluxing  purpoM 
in  which  case  lower  grades  are  utilized.  I^abor  is  inefficient,  and  pom 
drills  run  by  compressed  air  prove  unsatisfactory,  owing  to  the  great  aft 
tude,  while  electric  drills,  for  some  reason  not  apparent,  have  not  gin 
satisfactory  results.  The  department  of  Copiap6  has  a  number  of  fia 
ous  old  producers,  and  some  new  mines  of  importance.  Prodaction  fe 
1903  was  6,605  metric  tons  fine  copper,  from  about  40,000  tons  of  ore,  fft 
ing  an  average  extraction  of  better  than  15  per  cent,  for  the  entire  wit 
trict.  The  department  of  Chaflaral  was  the  second  largest  produetf  fc 
1903,  ores  as  smelted  giving  average  returns  of  8.6  per  cent,  copper.  TV 
Cerro  Blanco  district  is  in  the  cordillerean  zone,  with  mines  mainly  ii 
trachyte,  opened  for  silver,  but  changing  to  argentiferous  copper  valuM  il 
an  average  depth  of  about  600  feet,  and  deeper  to  copper  sulphides  of  gooi 
average  value,  the  deepest  workings  being  al>out  1,500  feet.  In  the  depilt* 
mcnt  of  C*hailaral  there  are  old  and  important  mines,  and  the  departmcBtl 
of  (-armon  Alto,  Carrizal  Alto,  Frcirina,  Puquois  and  Vallenar  have  cop- 
per mines  of  imiM>rtance. 

In  the  province  of  Coquimbo  there  is  very  general  complaint 
of  San  V'ieonto,  but  there*  are  tv^pper  ores  at  numerous  other  points. 

In  the  pn)vince  of  Coquimbo  there  is  a  very  general  complaint  i 
both  the  scarcity  and  inefficiency  of  lal>or.  In  this  province  there  tre  i«- 
portant  mines  in  the  doi)arinients  of  CkK|uimbo,  Combarbalft,  GuayuUt 
lllapel,  r^  lliguora,  Ovalle,  Tamaya,  Toiigoy  and  Vicufla. 

In  the  territory  of  Magallanes,  in  the  extreme  southern  part  of  Chitei 
two  veins  of  5  to  7  meters  in  width  have  been  found,  carrying  bomite  uA 
chalcopyrite,  associated  with  hematite  and  limonite,  with  a  quartz  gingw. 

In  the  province  of  O'Higgins  there  are  copper  mines,  of  more  or  h« 
importance,  in  the  vicinity  of  Rancagua. 

In  the  province  of  Santiago  the  principal  copper  mines  are  »t  I« 
Espejo  and  Meli]>illa,  and  in  the  department  of  Victoria. 

The  province  of  TarapacA  has  copper  mine&,  mostly  small,  near  IquKp* 
Iluantahaya,  Iluara  and  Tarapacfi.  Production  by  these  mines  is  wmD* 
though  they  ore  by  no  means  devoid  of  promise. 

In  the  province  of  Valparaiso  there  are  copper  mines  of  some  pnsirt 
importance,  and  of  considerable  future  promise,  near  liai-Llai  and  Quillot*- 

COLOMBIA.  The  productirm  of  copper  is  an  industry  of  great  tg*  *■ 
the  republic  nf  Colombia,  but  one  that  never  has  assumed  great  imporUBCft 
Considerable  cop])er  was  secured  during  the  centuries  of  Spanish  goteW* 
ment,  mainly  from  the  rich  oxidized  ores  at  and  near  surface,  extrt^ 
and  smelted  along  primitive  lines.  There  are  old  copper  mines  in  tfc* 
provinces  of  Antioquia,  Tolima  and  Hoyeca,  the  mines  of  the  latter  ^ 
ducing  a  little  cn])per  for  jmrely  domestic  uses.  Copper  also  is  f ound  ii 
the  departments  of  Holivar,  Cauca,  Cundimarca  and  Santander.  "ft* 
]»rinei]>al  de])()sits  r>f  Caiica  are  at  San  Ijorenzo,  Yocoto,  Coli,  Pichindu 
and  Aiidaj^ueda.  In  the  province  of  CoHma  copper  ores  exist  near  AnchicpK 
and  at  Nacoroco.  sontliwest  of  Natagaima.  With  the  improvement  c 
trans|K)rtation  faciliti<*s.  and  the  introduction  of  foreign  capital  that  wi 
follow  the  more  settled  political  conditions  brought  about  by  the  wi 
government  of   (Jeneral    Uafael    Keyes,  the  co]>per  industry  of  Colombi 
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now  of  merely  aciidemical  interest,  should  take  upon  itnelf  proportion*  of 
^otntncrctal  iinportaiici?. 

ECUADOR.  This  republic  Ijus  copper  dep<»sit8  tn  th*^  provinces  of 
Ajnmy  and  Loja,  and  an  attempt  at  mining  an  a  niodeni  xealc  was  made, 
•cime  yeara  ag«>,  but  did  not  prove  succeaafuL  Mining  operations  are  con- 
fined mainly  to  the  production  of  ^old  from  a  number  of  amal!  mines,  and 
copper  ore  ia  found  frequently  in  small  quantities  in  those  mines.  It  is 
Mitogetber  probable  that  Ecuador  possesaca  copper  deposits  of  prime  im- 
portance, in  ita  mountainous  mining  iielda,  but  developments  to  date  are 
trhrial. 

PARAGUAY^  There  are  deposits  of  copper  ore  at  various  poinds  in 
the  northern  part  of  Paraguay,  from  which  specimens  of  native  copper  have 
been  takeUr  but  no  mines  have  been  opened.  Copper  ores  also  are  noted 
near  Incamacion,  in  the  southern  part  of  the  republic. 
/ 
PERU,  This  country  wai*  a  small  producer  of  copper  for  some  hun- 
dreds of  years,  but  about  the  middle  of  the  Nineteenth  Century  the  in- 
dtistry  fell  into  decay,  and  its  rejuvenation  dates  from  shortly  after  the 
deeline  in  the  price  of  silver,  around  1885,  which  caused  tlie  mines  of  the 
Cerro  de  Paaco  district  to  utilize  their  rich  ores  of  copper,  previously  thrown 
aaide  in  the  search  for  silver  values.  The  immense  investment  of  American 
capital  in  the  Cerro  de  Pasco  district,  estimated  at  $17t(K>0,000  gold,  proui- 
iaea  to  revolutionize  the  copper  industry  uf  Ferfi.  Among  the  di*^  ad  van- 
tages of  Peruvian  mining  are  the  tremendous  height  t>f  the  mouiiUnn«, 
ii^hich  have  taxed  the  engineering  i*kill  of  man  to  pa^is,  the  lack  of  fuel  in 
certain  districts,  and  the  inefTiciency  of  labor,  which  is  inclined  to  be  both 
drunken  and  lazy,  a  state  of  alTairs  scarcely  to  be  wondered!  at,  in  view 
of  the  padrone  system  in  quite  general  use. 

Peril  is  the  second  largest  copper  producer  in  South  America,  and 
in  1906,  made  13,474,332  kilograms  line  copper,  a  gain  «>f  1,2G  1,332  kilot* 
over  the  preceding  year,  the  production  amounting  to  alwut  2  per  cent,  of 
the  wurld'a  total  supply  of  the  metal.  According  to  the  ollkial  Peruvian 
statistics  of  1900,  there  were  in  Perfi  104  copper  mines,  104  mines  of 
ilher  and  copper,  and  2  mines  of  gold,  silver  and  copper,  whicii  number 
had  inereaaed,  in  1^05,  to  349  copper  mines,  1,022  silver  and  copper  mines 
aial  351  copper  and  lead  mines,  a  total  of  1.722  cupriferous  properties,  show- 
ing  a  gain  of  more  tliau  700  per  cent,  in  five  y^skit^, 

Perfk  haa  the  usual  ores  of  the  Andean  cor  dill  era,  with  geological  sur- 
roaadiu^  fiimilar  to  those  of  Chile.  Copper  ores  are  scattered  all  along 
the  ?«ruTian  Andea,  and  down  to  the  coast.  The  principal  ores  are  born- 
itr,  chalcopyrite,  enargite  and  tetrahedrite,  there  being  an  unusual  propor- 
tiiiu  of  arsenical  and  antimonial  minerals  among  the  minor  ores,  found  in 
«0UAitlL<rable  quantities  in  various  places,  with  occasional  native  copper, 
cuprite,  malachite,  boumonlte  and  chalcanthite,  usually  associated  with 
•pluUerite  and  frequently  with  galena,  all  ores  being  more  or  less  argeutif- 


la  addition  to  copper  ores  in  practically  all  of  the  other  departments, 
^•rti  hM  copper  niinea  in  the  departments  of  Ancachs,  Arequipa,  Cajamarca, 
^hSMiOiVebca,  Huflnuco,  lea,  Junin,  Libertad,  Lima  and  Puno. 

Id  the  department  of  Ancachs  the  production  of  line  copper  in  1900 
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was  4  40  iiit'trit'  tons,  tlio  dirtirict  of  Pallanca  Ii*adiiig  with  229  metric 
followod  by   Uocuay   with    154   metric  tons,  balance  of   productioB  MV^ 
from  the  districts  df  liolognosi,  Cajatainbo,  Iluallaa  and  HuarL  '^ 

Tlie  department  of  Annpiipa  produced  102  metric  tona  of  fine  cupyi^ 
in  1000,  from  the  districts  of  Arequipa,  Acarf,  CamanlL  and  lalaj, 
formerly  inii>ortant  district  of  Acarf  furnishing  less  than  9  tona  of  ttbl 
small   output. 

The  production  of  the  department  of  Cajamarca,  in  1906,  WM  W 
metric  tons,  the  Cajabamba  district  leading  with  137  tons,  with-mt 
products  from  the  Contumazft  and  ITualguayoc  districts. 

In  lUOG  the  pnxluction  of  fine  copper  from  the  mines  of  the  depart— > 
of  Ifuancavelica  was  254  metric  tons,  the  district  of  Castrovirreina  Mill 
with  2.'U  metric  tons,  followed  by  small  products  from  the  districti  d; 
An^araes  and  Sun  Juan.  This  department,  which  lies  a  long  distioei 
nearly  due  south  of  Cerro  de  Pasco,  shows  copper  ores  in  promising  qw- 
tities,  mainly  in  eruptive  rocks.  The  ores  smelted  in  1905  areraged  tbiwt 
25  per  cent,  copper,  and  0.1  to  0.135  per  cent,  silver. 

The  department  of  lluAnuco  produced,  in  1906,  fine  copper  to  the  extai 
*)f  235  metric  tons,  of  which  the  district  of  Hu&nuco  made  141  metifc 
tons,  and  t)ie  district  of  Huallanco  94  metric  tons. 

The  1900  production  of  the  department  of  lea  was  only  28  metrietoa 
fine  copper,  all  coming  from  the  district  of  lea,  which  was  worked  exUfr 
.sively  at  one  time,  but  w  as  practically  abandoned  in  1892.  The  laigest  nam 
was  the  Canza,  with  selected  ores  averaging  about  30  per  cent.  copfS, 
lower  grades  being  rejected.  Disadvantages  in  this  district  are  lad  rf 
water  and  of  decent  roads  for  trans]X)rtation. 

The  department  of  Junfn  is  nnich  the  most  important  copper  field  of 
Peril,  and  is  of  great  promise.  The  output  of  fine  copper,  in  1906,  froa 
the  various  districts  of  this  department,  was  9,440  metric  tons,  of  wlridi 
0,741  metric  tons  came  from  the  Cerro  de  Pasco  district,  with  2,697  metrie 
tons  from  the  Yauli  district.  The  district  of  Huancayo  produced  oaly 
2,150  kilos  fine  copper. 

The  Cerro  de  Pasco  district,  worked  for  nearly  300  years  for  §il«r» 
and  an  enormous  producer  of  that  metal,  has  become  a  very  important  eo^ 
per  field,  since  1890,  and  is  now  mainly  in  the  hands  of  a  single  Ameriort 
corporation,     l^nlike  most  of  the  other  Peruvian  mining  fields,  whiA  M* 
arid,  there  is  an  excess  of  water  at  Cerro  de  Pasco,  and  there  are  numeroBi 
streams  tliat  could  be  made  to  furnish  jwwer.    Timber  is  scarce,  except  i» 
a   few   districts   difficult   of  access,  but  coal  of  fair  quality  is  found  ii 
abundance,  within  20  miles,  and  a  branch  railroad  has  been  built  to  the 
coal  firlds.    An  extension  of  the  Meiggs  railroad  has  been  built  from  Oroya 
to  Cerro   de   Pasco,   cutting  to  a   comparatively  trivial  sum  the  fornnff 
freight  rate  of  $tO   per  ton  for   this   distance,  all  transportation  having 
been  on  the  backs  r>f  mules  and  llama**.     The  Cerro  de  Pasco  district  is  » 
basin   of   approximately  one   mile  width  and  two  miles   length,  entirdy 
mineralized  and  bounded  on  the  west  by  andesite,  with  limestone  on  the 
thrcM*  other  sides.    The  formation  is  in  some  doubt  as  to  age,  but  appar- 
ently is  lower  Cretaceous,  with  strata  of  slate,  sandstone  and  limestone, 
upon  which  is  stiperimposed  a  mass  of  limestone  conglomerate,  of  marshy 
rather  than  marine  origin,  fractured  by  eruptive  acid  andesite  rocks,  that 
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in  many  caaes  engulf  the  sedimentary  strata,  the  limestone  being  highly 
metamorphosed.  Apparently  the  entire  basin  in  a  mammoth  stockwerk, 
with  impregnations  of  silver  and  copper  ores,  the  ore  occurring  in  immense 
pockets,  up  to  hundreds  of  thousands  of  totis  in  weight,  and  largely, 
though  less  frequently,  in  veins.  The  deposits  are  said  to  be  metasomatic 
at  the  western  end,  east  of  the  andesite,  occurring  mainly  as  veins  in  or 
near  the  andesite,  while  to  the  eastward,  west  of  the  limestone,  the  ore 
occurs  in  large  pockets,  in  and  near  the  limestone.  The  alteration  zone  is 
200  to  300  feet  in  depth,  succeeded  by  a  zone  of  lean  cupriferous  pyrites, 
followed  in  turn  by  highly  argentiferous  sulphides  and  arsenides.  Below 
the  water-level  the  ores  include  bomite  as  well  as  chalcopyrite,  with  con- 
siderable tetrahedrite,  associated  with  sphalerite,  galena,  arsenopyrite  and 
pyrite. 

The  Huayllay  division  is  about  25  miles  southwest  of  Cerro  de  Pasco, 
at  an  elevation  of  about  15,000  feet.  Copper  occurs  at  various  points, 
mainl/  as  enargite,  with  considerable  tetrahedrite  and  some  chalcopjrrite. 
Bismuthinite  is  shipped  in  considerable  quantities  from  one  property,  and 
there  are  a  number  of  old  copper  mines,  mostly  small,  in  this  field. 

The  Yauli  division  of  the  Cerro  de  Pasco  district  is  a  short  distance 
east  of  Oroya,  the  principal  copper  deposits  occurring  between  wollastonite 
strata  and  andesitic  rocks,  such  as  dacite  and  prophyllite.  The  Morococha 
sub-district  of  the  Yauli  division  has  a  number  of  important  producing 
mines,  and  is  located  on  a  10-mile  spur  of  the  main  line  of  the  Oroya  rail- 
road that  runs  from  the  western  end  of  the  Galera  tunnel,  which  passes 
under  Mount  Meiggs.  The  Yauli  mines,  including  the  Morococha  aub-divi- 
sion,  are  located  at  an  average  elevation  of  more  than  13,000  feet  above 
sea-level. 

The  department  of  Libertad  produced,  in  1906,  only  74  metric  tons  fine 
copper,  of  which  73,654  kilograms  came  from  the  district  of  Santiago  de 
Chuco,  and  only  690  kilos  from  the  district  of  Salpo. 

The  department  of  Lima  is  the  second  largest  producer  of  Pcrfi,  hav- 
ing made  2,547  metric  tons  fine  copper,  all  from  the  district  of  Huarocliirf, 
in  1906. 

The  American  consul  at  Iquitos  writes  that  prospectors  on  the  up]M'r 
Maran6n  river,  an  affluent  of  the  Amazon,  found  copper  in  the  dumps  of  a 
half  dozen  abandoned  mines,  worked  by  Spaniards  previous  to  the  Peruvian 
War  of  Independence,  at  a  distance  of  three  weeks  journey  from  Iquitos. 

The  production,  in  1906,  of  the  mines  of  the  department  of  Puno,  was 
187  metric  tons  fine  copper,  all  from  the  district  of  Lanipa. 

URUGUAY.  Mining  is  but  little  developed  in  this  republic,  and  wliih> 
copper  ores  have  been  found  at  various  points,  no  serious  attempts  have 
been  made  at  developing  copper  mines. 

VENEZUELA.  Venezuela  has  produced  no  copper  sinee  ls04,  but  was  a 
producer  of  importance  at  one  time.  Copper  ores  are  known  to  occur  in  the 
departments  of  Baraquisimet6,  Carabobo,  Lara  and  M^'rida,  Imt  tin*  oiily 
mines  of  importance  have  been  developed  in  the  department  of  Lara. 

There  are  traditions  that  the  Quel)rada  mines,  in  the  Aroa  district  of 
Ijira,  were  worked  by  aborigines,  before  the  coniiiij;  of  the  Spanish.  In 
the  fir^t  half  of  the  Nineteenth  Century  a   Haltiinore  company  operated 
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several  of  these  mines,  securing  therefrom  about  43,000  tons  of  high  grade 
carbonate  and  oxide  ores.  Later  the  mines  were  taken  over  by  local  capital, 
and  circa  100,000  tons  of  medium  and  high  grade  ores  extracted.  The 
principal  period  of  product i6n  was  in  the  years  1872  to  1894,  when  fine 
copper  to  the  extent  of  about  65,000  tons  was  produced.  The  Quebrada 
mines  are  developed  on  the  Narvaez  or  Bolivar  tract,  of  1,150  square  miles, 
between  the  Tocuyo  and  Yaracuay  rivers,  granted  to  one  Narvaez,  by  the 
Spanish  cro>\'n,  in  1598,  and  passing,  in  1802,  by  marriage,  to  the  ownership 
of  Simon  Bolivar,  the  liberator.  The  developed  cupriferous  portion  of  this 
tract  shows  strata  of  slate  and  limestone,  intruded  by  various  eruptive 
rocks,  the  ore  occurring  in  lenses,  frequently  of  considerable  ^idth  and 
length,  and  of  unknown  depth,  the  lenticular  bodies  occurring  in  series 
with  a  strike  of  nearly  north  and  south.  The  usual  oxidized  ores  are 
found  at  and  near  surface,  succeeded  by  chalcopyrite  at  slight  depth. 

The  copper  measures  of  Venezuela  obviously  are  of  importance,  even 
if  judged  solely  by  past  production  from  a  single  district,  and  when  the 
present  unsettled  and  unsatisfactory  political  conditions  are  adjusted, 
Venezuela  will  resume  its  position  among  the  important  copper  producing 
countries^ 
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CHAPTER  XIX. 

Copper  Deposits  of  Europe. 

The  copper  deposits  of  Europe  are  described  briefly  in  this  chapter,  in 
alphabetical  order,  by  countries. 

AUSTRIA.  Copper  has  been  mined  and  smelted  in  Austria  for  centur- 
ies, and  it  is  probable  that  copper  mines  were  wprked  in  Roman  times. 
The  industry  is  now  of  comparatively  little  importance^  employing  only 
about  1,000  men,  with  an  average  annual  production  of  between  two  and 
three  million  pounds  fine  copper.  The  principal  mines  of  Austria  are  in 
the  Tyrol,  where  there  are  about  a  half  dozen  small  mines  in  operation. 
In  southeastern  Bohemia  there  is  an  extensive  area  of  sandstone  and  slate, 
eontaining  veins  carrying  impregnations  of  copper  ore,  mainly  chalcocite, 
and  the  Graslitzer  mine  of  this  district  was  perhaps  the  most  celebrated 
eopper  mine  of  mediaeval  times.  There  also  are  a  few  small  mines  in 
Salzburg,  near  the  city  of  that  name. 

BOSNIA.  The  production  of  fine  copper  from  the  mines  of  Bosnia  was 
only  39  metric  tons  in  1905,  a  heavy  falling  off  from  the  output  of  237  tons 
in  1001,  in  which  year  the  output  was  secured  from  4,747  tons  of  ore 
smelted,  giving  an  average  extraction  of  almost  exactly  5  per  cent.  A  little 
ore  is  mined  and  smelted  at  Sinjako,  and  small  quantities  of  ore  arc  sent 
to  Hungary  for  smelting. 

BULGARIA.  The  principality  of  Bulgaria  has  copper  mines  in  the 
provinces  of  Bourgos,  Vidin  and  Vratza,  and  1,400  tons  of  ore  are 
estimated  to  have  been  produced  in  1004.  There  arc  evidences  of  copper 
mining  operations  in  Roman  times,  and  possibly  at  an  even  earlier  period. 
In  the  province  of  Vratza,  near  where  modern  mines  are  operated,  there 
are  considerable  slag-piles,  remaining  from  ancient  smelters  of  a  date  so 
remote  that  no  vestiges  are  found  of  the  works  themselves,  and  in  other 
provinces  there  are  similar  but  smaller  slag-dumps,  with  waste-burrows 
containing  mere  traces  of  lean  ore,  the  values  of  which  have  been  leached 
most  effectually  by  the  rains  of  twetity  centuries. 

At  Plakalnitza,  in  the  province  of  Vratza,  the  ore  is  mainly  bornite, 
with  occasional  chalcopyrite,  and  a  little  malachite  in  the  upper  workings. 

In  the  province  of  Bourgos,  chalcopyrite  in  considerable  quantities  is 
found  at  Kara  Bair,  immediately  west  of  the  port  of  Bourgos,  on  the  Black 
Sea,  and  there  are  remains  of  copper  mining  operations  dating  from  some 
remote  period.  At  Kara-Tepe  and  Soulon-Dere  there  are  ores  ranging  up 
to  40  per  cent,  in  copper  tenor,  on  which  some  mining  has  been  done,  in 
no  case  exceeding  100  feet  in  depth. 

At  Belogradchik,  in  the  province  of  Vidin,  mines  are  being  developed 
on  ore  bodies  yielding  mainly  chalcopyrite.  At  Milkiovtzy,  in  the  district 
of  Tm,  there  are  small  ore  bodies  showing  malachite,  chalcocite  and  chal- 
eopyrite,  with  gangue  of  barite. 

In  the  department  of  Sofia,  not  far  from  the  capital,  in  the  extreme 
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weatem  part  of  the  principality,  clmknrite  ia  found  al  Homy  a  Dan  y  a 

at  various  « it  her  points.     Native?  fn|i[H'r  and  rich  *ixiJi/ecl  nrna  liave  bf^rn 

noted  in  thi*  disLricls  of  Sleven  and  Samakof,  and  elsewhpre, 

CORSICA.  The  island  of  CorsicH  has  a  cuprifenjus  diBtrici  aliotit  20 
rniJes  wid*»  by  50  milefi  in  length,  j^howing  eopjH^r  oves^  mainly  sulphide, 
in  contact  depoaits  betweun  liuipstone  and  ijjneiius  intrusive^.  In  this  dis- 
trict there*  are  a  number  of  small  and  unimportant  miDe,s,  mostly  of  con- 
Bidtrabl*^  ag<?,  of  which  the  Lancmie  mine  was  once  a  conaiderablo  produ«?r. 
The  prt'.scnt  copp*^r  production  of  Cortiica  is  trivial,  coming  mainly  from 
a  single  small  mine  that  ships  about  200  tons  of  i>re  yearly  to  Great  Britain, 

CYPRUS.  The  ljiih\  word  cuprum,  from  which  comes  the  English 
word  copper,  and  it 8  equivalents  in  most  of  the  other  European  languages, 
ift  derived  from  aes  cyprium,  the  earljcnt  Latin  name  of  cop|H*r,  derived 
from  the  name  of  this  island,  where ibe  Ronians  tirst  secnred  thrjr  aupplity* 
of  the  metal,  and  it  is  probable  that  coppt*r  mines  were  worked  by  the 
fireeks  before  the  Romans,  The  latest  attempt  at  mixJem  mintng*  eftrty 
in  the  Twentieth  Century^  was  in  the  vicinity  of  Limassal,  but  the  ialaiid 
now  has  no  active  co[iper  mines. 

ENGLAND.  Kn|:;lish  tin  was  known  to  the  Pboenician-«s  nearly  f>T 
quite  three  thousand  years  ago,  and  copper  has  been  pnnluced,  in  all  like- 
liliood,  lor  as  many  years  as  tin,  the  same  veins  carrying:  lM>th  metaU,  in 
Cornwall  and  Devon.  At  the  close  of  the  Eighteenth  Century  England 
(iccupied  relatively  the  same  pt>sition  in  the  copper  industry  as  held  l>y  the 
Cnited  States  one  hundred  years  later,  producing  55  to  60  per  cent,  isf  the 
copper  supply  of  the  world,  and,  including  I  he  Webh  niiiieH,  then  large 
prwlucera,  tireat  Britain  wa*  as  important  a  factor  in  the  cop|MT  trade, 
at  the  beginning  of  the  Nineteenth  Century,  as  North  America  is  in  the 
aame  trade  at  the  present  time.  In  17"J9  the  output  of  copper  by  Englij^h 
mines  was  4.923  long  tons,  but  had  shrunk,  in  ISOVi,  to  3U7  ton?*. 

The  mines  of  Cornwall  and  Devon,  adjoining  counties  in  the  smith* 
western  corner  of  the  island,  have  been  important  prrHlucers  of  tin  far  a 
hundred  generations,  and  it  ia  no  wonder  that  the  Cornish  men  are  counted 
the  worbrs  best  practical  miners.  A  small,  though  relatively  important 
producti(m  of  copper,  was  secured  from  these  counties  during  the  niiddJe 
ages,  bnt  systematic  copper  mining  may  be  said  to  date  from  about  A.  D, 
1700,  The  cpiantit}'  of  copper  ore  [iroducrd  by  the  mines  of  Cornwall  and 
Devon,  during  12fi  years  ending  wnTh  isr»:i,  was  7,844,305  long  tons,  valued 
at  £50,964,388.  The  average  yield  for  tlie  last  70  years  of  this  perimi  wai* 
about  8  per  cent,  fine  copper.  The  metalliferous  belts  of  Cornwall  and 
Devon  may  be  con*^idered  as  one  geographically,  occurring  in  a  district 
showing  metamnrji bused  sedimentary  rocks,  mainly  clay  slates  of  the 
Di'vonian  systen^,  with  frequent  bosf=es  of  granite,  both  slate  and  granite 
being  intruded  by  a  quartK-porpliyry  of  later  age.  There  are  nunierous 
Hsisnre  veins  cutting  all  of  these  rocks,  these  aveniging  2  to  3  feet  only  In 
width,  and  fref[uently  showing  proToinent  gossans,  the  cappings  l»eing  more 
n4imerous  and  stronger  ubnve  i'f>pper  ores  than  alw>ve  the  tin  orei».  Thi- 
same  veins  carry  <>res  of  tin  and  copper,  but  there  Is  a  marked  segregation 
uf  these  minerals,  governed  by  the  nature  of  the  vvalbrocks,  tin  otM'urring 
mainly  in  portions  of  the  lUsttres  traversing  granite,  while  copper  favors 
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the  sUtfts.  There  are  exceptions  to  this  rule,  and  in  places  tin  and  copper 
alternate  in  <>ecuiTence,  but,  in  the  main,  the  metals  favor  the  ditferent 
rock»  as  noted-  As  a  rule  the  veins  are  best  mineralized  where  having  the 
sharpest  dip.  The  copper  ore  is  mainly  chalcopyrite,  with  quarts  gaugue, 
but  the  upper  workings  show  the  usmt)  oxidized  ores  and  native  copper.  One 
ma£8  of  virgin  metal,  weighing  threw  tons,  was  aetured  from  a  mine  near 
Aiullioii*  Cornwall.  The  tjec«mdary  ntilphides  are  found  to  some  extent. 
and  «n»pper  silicates  occur  in  small  quantities,  while  there  are  occurrences 
of  many  of  the  rarer  copper  minerals,  of  scientific  interest  rather  than  of 
ooiumercial  importance. 

The  county  of  Cumberland  was  a  producer  of  copper  from  a  number 
of  niicies  at  one  time,  but  these  have  been  idle  for  a  century  or  iimre.  The 
Goldscope,  in  this  county,  wag  the  most  famous  English  cupper  mine  during 
the  Tudor  era,  working  a  fabulously  large  force  of  men  to  obtain  the  very 
moderate  amount  of  cop|>er  seeuretl. 

The  county  of  Cheshire  contains  nuraeroua  deposits  of  oxidized  ores, 
averaging  almut  1.5  per  cent,  in  copper  tenor,  disseminated  in  sandstone, 
which  are  not  of  present  commercial  imptniance^  though  possibly  of  future 
value. 

There  are  deposits  of  copper  in  western  Shropshire,  along  the  Welsh 
barder* 

In  StntTordflhire  the  Ecton  mine,  owned  by  the  Duke  of  Devonshire, 
was  opened  in  FJoman  times,  and  U'««  o[M>rated  as  reeerdly  an  1^40.  This 
waa  t!ie  first  KngUi^h  mine  to  use  gunpowder  for  blaj^ting,  in  1677. 

The  Laxey  mine««,  in  the  lale  of  Man,  pr<»duep  load,  :fiinc,  copjier  and  sil* 
rcr,  the  princiyml  vnlueH  being  in  the  two  metals  first  named, 

FAROE  ISLANDS.  On  the  we*itern  side  of  the  island  of  Ludero  there 
are  a  number  of  suiK!rim|>o6ed  cupriferous  anivgdnlnidal  trupn.  The  eo|>|M'r 
«*ceurH  in  thin  vertical  sheets,  as  virgin  metal,  of  about  one  thirty-seefind 
inch  in  average  thickness,  and  some  of  the  gangiie  rock,  from  which  metallic 
capper  of  appreciable  size  had  been  removed,  nsaayed  1,88  per  cent,  copper, 

FINLAND.  The  grand  duchy  of  Finland,  which,  though  closely  bound 
|i»  tiie  Ru<)<^ian  Empire,  is  not  a  portion  thereof,  as  quit**  gerierally  consid- 
er«'d,  hiis  copfHT  mines*  in  the  provinces  of  \-iborg  and  Kupio,  The  most  im* 
ffortant  is  tlic  Pitkaranta,  on  tlie  northern  shore  of  Uik*'  Ladoga,  in  the 
firovinee  of  Viborg,  where  mining  dates  from  abotit  the  ntiddle  of  the  Nine- 
tcenth  Century.  The  ore  is  mainly  chnlcopyrlle,  occurring  in  vernh^ts  and 
disseminated  in  be<l8  of  **Hkarn/*  or  sahlite,  which  is  a  granular  mixture  of 
Atigitc,  granite  and  ferromagnesian  eilicates,  traversing  granite.  The  ore 
hinly  averages  about  15  f<*et  wiilth,  and  is  low  in  grade,  but  has  1>een 
dcveloiied  more  or  leas  extensively  for  about  one  and  onehulf  miles  in 
length. 

FRANCE.  There  are  no  copper  mines  of  present-day  importance  in 
France,  the  old  mines  t»f  Chessy.  which  were  famous  pro[icrties  and 
rrmMtderable  producers  in  the  micldle  ages,  having  been  exiiauKted  and 
IdU^  for  many  years*.  In  lOon  French  copper  j»r»Mbretion  wji*^  KJ.imn  metric 
t4>n«  of  cupriferous  pyrites,  of  an  averagii  vahu^  of  $i:i,:2.>  jht  ton.  a  cons  id  - 
firable  portion  of  the  vnhte  being  in  the  sidphur  contents,  eomint:  mninly 
ff^,TM  Hm   J.  r.itrhm'ot  of  Arirj;«\  With  a  siroiH  nut  put  frotit  !he  depiirf  nvent  of 
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Gard.  Thf»  production  h  principalTy  from  mtncR  of  cu|iriferoue  pyriles  at 
St,  BpI,  northwest  of  Lyons,  wlipre  tbo  or**  occurs  in  series  of  lenses  having 
a  known  lenjLjth  of  about  1,300  meters*  One  of  the  lenticular  massed  is  of 
tnammoth  size,  having  an  ascertained  thickness  of  140  feet»  at  the  depth 
of  544  fft-t*  with  a  known  li^ngth  of  1/J68  feet,  consisting  of  massive  pyrite 
with  A  little  intruded  quarts  slightly  cupriferous.  Tbero  also  are  small 
mines  of  arg*^ntiferouB  tetrahedrite  in  the  dejuirtment  of  Ariege,  and  in 
1900  the  production  of  auch  ore  was  1,184  metric  tons,  valued  at  612,393 
francs,  mainly  in  silver,  sent  to  Great  Britain  for  smelting. 

There  also  are  snmll  copper  mines  in  the  department  of  Var,  and  in 
Savoy.  There  are  very  small  copper  mines  in  the  department  of  Isere,  and 
in  the  Basses- Pyrenees  souu'  exploratory  and  development  work  was  done 
in  the  early  years  of  the  century.  At  Cap  (iaronnej  near  Toulon,  there  are 
Permian  quartz -con  gloinerat  eg  carrying  a  cupriferoiia  bed  of  2  to  4  feet 
thickness,  the  lower  portion  mineralized  with  chalcocite  and  melaeonite, 

GERMANY,  In  firoduction  and  importance,  the  copper  mines  of  Ger- 
many rank  swoad  in  Plurofie  ofdy  to  those  of  Spain,  and  the  (iormanic  cop- 
per industry  is  of  cmiHiderable  antiquity,  thti  Mansfidd  mines  having  biien 
important  producers  in  tlu*  middle  ages.  In  ITOU  riermany  jiriHlueml  only 
H72  long  tons  of  fine  copper,  nearly  all  from  the  Mans f eld  mines,  and  one 
hundred  yoara  later  made  20,875  long  tons^  of  which  about  90  per  cent,  was 
from  the  Mans  fold  mines. 

There  are  copper  mines  of  greater  or  less  importance,  and  other  mines 
carrying  cupriferous  values,  in  Bavaria,  Bmnwwick,  Elsasa,  Hanover,  Hessen- 
Kassati,  Pru88ian  Saxony,  Rheinprovinz,  Saxe-Cobiirg-Gotha,  Saxe-Mein- 
ingen.  Saxony,  Slleiiia,  Weimnr  and  WcstphaJia. 

The  copper  mining  imiustry  of  Saxony  i«  of  overwhelming  import- 
ance, values  being  aecurcd  mainly  from  a  single  property  in  a  single 
district,  though  there  are  cnpriferoua  quartz  veins  in  Schneeberg.  The  pro- 
duction of  Saxony,  in  P>n4,  was  710,911  tons  of  ore,  from  three  mines,  of 
which  one,  the  Mans fe hi.  Is  one  of  the  world's  greatest  copper  producers, 
while  a  second,  the  Iliimmelsberg,  is  of  considerable  importance. 

The  Manafeld  mines  are  at  Eialeben,  in  the  southern  Harz  Mountains. 
In  this  portion  of  the  Uher  Harz  the  copper  occurs  in  rocks  of  the  Permian 
system,  resting  unctmformably  upon  crystallized  strata  of  Paleozoic  rock$, 
the  metalliferous  bed  lying  in  the  Zechstein,  a  member  of  the  Permian  for- 
mation. These  horizons  of  the  series  consist  mainly  of  unsl ratified  gyp- 
sum, associated  with  bituminous  dolomitic  limestones,  beneath  which  is  a 
stratified  fetid  limestone,  below  which  lies  the  true  Zechstein,  giving  name 
to  the  formation.  At  depth  this  passes  into  a  bituminous  marly  shale,  the 
lowest  part  of  which,  ranging  from  18  inches  to  3  feet  in  thickness,  forms 
the  cupriferous  strata,  carrying  disseminated  copper  sulphides  to  the 
extent  of  2  to  5  per  cent,  copper,  with  an  average  tenor,  as  mined,  of  about 
2.8  per  cent,,  ami  carrying  an  average  of  aliout  0.15  kilos  silver  per  metric 
ton.  Under  the  euprifernu^  shale  is  a  calcarecms  sandstone -eonglomerat4s, 
sometinies  carrying  disseminated  copper  t^arbonates,  and  containing  also 
small  vhIucs  in  cobalt  und  niekd,  nil  of  the  ore  being  nmre  or  N-ss  ar;:entif* 
erous.  The  copper  bearing  shales  of  the  Mans f eld  district  are  alfimt  2ri0 
square  miles  in  area. 
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The  Rammelsberg  deposits,  in  the  northern  Harz  Mountains,  two  miles 
south  of  Goslar,  Prussian  Saxony,  ocmjr  in  h^nticular  l)o<lies  of  banded  ore, 
with  lnypr*  conformable  t«i  th«^  bedding  of  the  (Joslar  slate,  in  folded  heda 
of  Devonian  a^e.  The  Ramnielsberg  is  the  second  largest  copper  producer 
of  the  Ocrman   Empire, 

In  1904  the  production  of  Westphalian  minea  was  47,718  metric  tons 
of  ore,  aeeured  frojn  three  copper  minims  and  as  a  by-protluet  from  eightet-n 
mineti  of  other  metals*,  and  in  the  same  year  two  copper  mines  in  Silesia 
produced  1,760  metric  tons  tjf  copper  ore. 

GREECE,  The  first  Grecian  copper  mining  was  done  at  Chalkos,  in 
the  t'^jand  of  Eulxra,  in  &e mi  historic  times,  and  the  Greek  name  of  the 
metal,  chalkos,  came  from  this  source.  The  eaateni  coast  of  Attica  shows 
argentiferous  sulphide' ores  of  lead  and  rinc,  including  the  tmportnnt  silvcr- 
le«d  mines  of  Laurium,  the  argentiferous  galena  and  sphalerite  carrying 
oceasional  chaleopyrite.  Copper  ores  occur  in  small  veins  only,  aa  a  rule, 
in  eoatem  Attica,  but  in  1907  one  copper  mine  was  being  worked,  in  a  small 
way. 

There  are  deposits  of  cupper  ore  in  Tliessaly,  but  apparently  these  are 
not  of  large  size  or  especial  promise. 

HERZEGOVINA.  This  country,  nominally  under  Turkish  suzerainty, 
but  actually  administere*!  by  the  crown  of  Ausiriaflungary,  ha*  a  few 
small  and  exceedingly  primitive  copper  mines,  but  none  worthy  of  serious 
oonaideration,  as  now  developed. 

HUNGARY.  Copper  miniDg  h  an  induHtry  of  great  antiquity  in  the 
kingdom  of  Hungary,  and  there  is  a  considerable  number  of  old  nnnes, 
mostly  worked  out  or  idle,  and  nearly  a  dozen  copper  smelters,  all  small 
And  antiquated  in  design.  Sulphide  ores  predominate  an  a  rule.  In  1901 
the  production  of  copper  ore  in  Hungary  was  151,547  metric  tons,  from 
10  working  mineSf  of  which  five  produced  the  bulk  of  the  ore  won,  and, 
of  the  larger  producers,  three  mines  were  owned  by  the  government  and  two 
w^e  under  private  ownership. 

There  arc  copper  mines  in  Transylvania,  in  the  eastern  portion  of  Hun- 
gary. The  copper  measures  of  the  Banat,  formerly  worked  for  c<jpper 
TalufS,  are  now  producers  of  iron  ore  only,  though  auriferouj)  copper  ores 
are  found  as  contact  deposits  at  the  junction  of  garnetized  Tertiary  lime- 
stone  and  intrusive  mon/xmite.  At  llerrengrund,  north  of  Neusohl,  near  the 
Galician  boundary,  there  are  small  copper  mines,  and  at  Dognacska  there 
are  very  old  and  very  small  mines,  that  are  limited  producers  of  copper 
attiphides. 

IRELAND.  In  1900  the  copper  production  of  Ireland  was  alnjut  3,000 
tons  of  low  grade  cupriferous  pyrites,  valued  at  wliout  £4,000  only,  a  consider- 
able  proportion  of  the  values  being  in  sulphur.  At  one  time  the  Irish  copper 
milling  industry  was  of  much  importance,  the  production  of  the  (.Vmnecree 
mines  being  r»77  tons  of  fine  cop|»pr  in  1790,  cipiivalent  to  nearly  8  per  cent, 
of  the  world's  prcKluction  in  that  year,  while  in  IS99  the  Irinh  output  was 
only  17  tons  nf  tine  copprr,  all  obtained  by  leaching  and  cement  at  ion.  The 
fri*h  copper  ore  sold  in  Swansea  and  IJverpmd,  from  IHTS  to  IKH2, 
amoniit*^!  t*^  ft70,fiSI  tons,  of  21  ewts.  each,  valued  at  upwards  of  £r,OOO.r>nO, 
littt   after    1^82    the   copper   mining   indujjtry    was   practically   extinct    for 
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twenty  yftira,  though  etTortt*  Arc  now  under  way  to  revive  the  industry.  * 
Tlit^  IrtHli  c<»p|wr  riiiiK*a,  however,  have  buon  inatiTial  C4jntribiitor»  lt»  the 
]»rogre«H  nf  tli*?  iiiflustry.  the  wire  rape  tramways  now  in  general  use 
having  been  invented  by  Chas,  Hodgsun,  of  Wicklow,  for  use  In  the  local 
inines^  and  the  single  rail  was  first  utilized  by  (Japt,  Geo.  Oatea  at  the 
Cronnehane  mine. 

The  Irish  copper  ores  are  mainly  chalcopyrite  and  cupriferous  pyrite, 
and  th^irt'  are  e«if>per  minetii  iu  the  eoimties  of  Cork,  Kerry,  Waterford  and 
Wicklow,  and  in  addition  there  are  copper  deposits  in  County  Tipperary, 

In  County  Cork  the  principal  eupriferous  distriets  are  in  the  west- 
ern part,  including  the  Berehaven  district,  where  mines  were  worked  early 
in  tlie  Nineteenth  Century,  the  Sehull  district  and  the  Crookbaven  and 
Kilcrohane  districts. 

The  copper  measures  of  County  Cork  extend  into  the  adjoining  county 
of  Kerry,  wher<*  niinea  have  been  opened  at  various  points*  including  Ross 
Island  in  Lake  Ki Harney.  The  Mountain  and  KoaUonge  mines,  operated 
during  tlie  early  decades  of  the  Nineteenth  Century,  were  each  more  than  a 
cjunrter  of  a  mile  in  depth,  and  were  considerable  producer*  in  their  day. 

In  County  ^^'nte^ford  the  Knockmahon  mines  were  large  prmlucera  at 
one  lime,  the  output  of  finished  copper  from  the  mines  of  ihh  eounty  eat- 
ceeding  DOn  long  tons  in  1H4'1  The  ore  is  mainly  eupH ferous  pyrite 
oeeurring  in  large  liodics  in  clay-slate,  and*  as  seleeied,  gave  average 
returns  of  about  10  per  cent,  copper.  The  cupriferous  measures  of  this 
county  would  seem  worthy  of  serious  exploitation. 

In  County  Wicklow  the  Cronnebanc  mine  was  the  principal  pn>fierly, 
ami,  as  early  as  llOiK  the  C^>nneeree  mines  yielded  f>77  tons  of  tine  cop[jer, 
rendering  this  one  of  the  largest  copper  mines  of  that  periwh  Copjier 
mining  practically  eeaseil  about  1840,  Itut  there  was  a  srnall  pn*duetic>n  of 
more  or  hiss  cupriffrous  pyrite  from  the  old  copper  mine^  for  several  d^'ende* 
later.  In  the  Ovoea  Valley  of  Wieklow,  sulphide  ores  occur  in  clay-slat4*s, 
as  in  the  adjoining  county  of  \\'aterford,  and  as  In  Cornwall  and  Devon. 
The  ore  (H'cjirs  as  elnilcopyrile,  in  small  veins,  and  H^  eujjriferous  pyrite,  in 
lenses  in  iSilunan  slates,  near  granitic  intrustves.  The  Ovoea  eoppt»r  belt 
is  al>out  six  miles  in  length,  and  is  of  considejrahle  promise,  though  the 
average  grade  c*f  the  ore  is  low. 

ITALY,  Copper  was  mined  in  Italy  by  the  Romans  several  centurit^s 
before  the  Christian  era,  and,  bi^fore  their  day,  in  semi  historic  times, 
mines  were  worked  by  the  Etni»enns,  The  copper  [iroduction  was  small 
during  the  middle  ages,  but  the  industry  never  haa  sullered  complete 
cessation  since  its  l>irth.  Several  of  the  Italian  copper  mine^  are  well 
ef(uipped,  and  managed  with  teehnifal  skill,  and  production  is  increasing- 
In  11*02  the  output  of  all  Italian  mines  was  101,142  long  tone  of  e<»pper 
ore,  and  in  11)07  [irobably  was  considerably  more  than  twice  as*  large. 

The  Italian  copper  depfmits  of  commercial  value  occur  mainly  in  th<r 
Appenines  of  Northern  Italy,  in  the  departments  of  Liguria,  Piednitinl, 
TviHeany  and  Venetia,  those  of  Tuscany  beiyg  of  the  greater  irap<irtanec. 
The  principal  oiinejs  are  in  the  districts  of  Volterrano,  Oro«etto,  Lig^uria 
and  in   the  western  Alps, 

Prijieipwl  ibnelopiiients  and  priMbielion  are  in  the  tlrimetto  ili»trict, 
where   the   hirgest    Italian   eopprr  eoiiipuny   is  (»prniting,  in   th**  viciniK    ni 
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M.ift»a  Marittima,  ihc»  Ma.ssa  Motallifcra  of  Roman  days.  The  Gn^sotta 
district  lies  ten  to  twenty  miles  southeast  of  Iji»ght>m,  in  the  ftnuhilU  of  the 
Ktruscan  Appenines.  The  principal  ore  botlies  tRvur  in  fissure  %*eins,  in  a 
great  laccolith  of  gabbro  and  diorite  intruding  Ei>cene  limestone,  the  intni- 
AiWf  rock  being  strongly  basic,  with  an  altered  crusheil  zone  of  serinmtine. 
In  this  district  are  to  be  found  the  largest  Italian  prodmvra. 

The  Ligurian  mines,  above  Genoa,  lie  near  the  Meiiiterranean  coast, 
the  ore  bodies  occuring  in  stratified  Azoic  rocks,  as  contact  veins  l>et\V(M?n 
diorite  or  serpentine  and  the  metamorphic  rocks,  the  ores  l>eing  mainly  sul- 
phide, with  quartzose  ganguet, 

The  ore  of  the  Volterrano  district  is  mainly  chalcopyrite,  with  a  small 
quantity  of  chalcocite  found  in  fissures  in  a  red  gabbro,  known  locally  as 
porfido  rosso.  This  district  has  been  the  scene  of  copper  mining  o))erations 
from  very  early  times. 

In  the  Piedmont  district  mines  were  worked  in  Roman  days,  and 
traces  of  old  workings  .are  to  be  seen  at  many  points.  The  ores  occur  in 
stratified  archaic  rocks,  no  fissure  veins  being  found,  and  nickel  and  cobalt 
frequently  are  associated  with  copper. 

In  the  island  of  Sardinia  there  are  copper  deposits  near  Froigus,  on 
Monte  Tramento,  in  a  bed  of  clay-slate  alternating  with  limonito  schist, 
the  copper  ores  occuring  near  the  contact  and  showing  considerable  ohryso- 
oolla  above,  with  chalcopyrite  below.  There  are  minor  copp4»r  deposits, 
mainly  in  small  bodies  and  of  low  grade,  at  several  other  points  in  Sardinia. 
In  1905  the  production  of  Sardinia  was  98  metric  tons  of  copper  ore,  all 
from  the  province  of  CagHari. 

LUXEMBURG.  There  is  a  small  copper  mine  at  Stolzenburg,  near 
Diekirch,  opened  1896.  The  vein  averages  alwut  20  inches  in  width  and 
carries  ore  of  good  copper  tenor. 

NORWAY.  The  copper  mining  industry  of  Norway  is  of  considorablo 
antiquity,  and  in  1799  Norway  produced  480  tons  of  line  copper,  mainly 
from  the  Roros  mines  of  Trondhjem,  and  one  hundred  years  later  the 
output  was  3,935  long  tons  of  fine  copper,  Norway  l)cing  one  of  the  few 
European  countries  to  increase  its  copper  output  during  the  Nineteenth 
Century.  Most  of  the  Norwegian  mines  are  opened  on  lenses  of  cupriferous 
pyrite,  some  of  these  lenticular  masses  being  of  large  size.  As  a  rule  the 
lenses  have  a  nearly  vertical  dip,  but  are  deep  rather  than  wide,  being 
comparable  in  shape  to  eggs  on  end,  rather  than  to  the  ordinary  leiiMes 
having  their  greatest  length  along  their  axes  of  strike. 

There  are  copper  mines  in  the  provinces  of  Cliristiania,  C'hristiansand, 
Trondhjem  and  TromscJ.  The  principal  mine  of  the  prenent  day  is  the 
Sulitjelma,  in  the  amt  of  Nordland,  stift  of  Troniso,  north  of  the  Arctic 
circle.  The  country  rpck  is  mica-schist,  of  lower  Silurian  age,  with  erui>tivo 
pre<*n^tone  flows  conformable  with  the  schist,  the  ore  lH)die8  occurring  as 
extended  lenses,  very  persistent  in  strike  and  dip,  on  the  contact  of  the 
BchiM  with  metamorphosed  amphibolite  and  olivenite  gabbrr>,  the  r>rft  being 
exclusively  cupriferous  pyrite,  averaging  2.25  per  cent.  cr)pper,  with  Hrnall 
quantities  of  nickel  and  silver,  and  of  good  sulphur  tenr,r. 

In  the  stift  of  Trondhjem  are  the  Rjiros  and  Meraker  districts,  the  oldest 
copper  fields  of  Norway,  and  among  the  oldest  in  northern   Kurope,  which 
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reinuin  pnnjucf^rs  of  som*«  protirtit  imjjurtiincfN     In  tlu'sp  distrktB  the  ore« 
occur  Its  Hulpliich-s,  111  seliist   and  sluloa  of  liiwi-r  ^Silurian  agL*. 

In  TeU'iiiarken,  ClinBtianauml,  tht^re  are  a  number  of  old  mines  carry- 
ing numerous  veins  of  auJphide  ore,  inAinly  of  narrow  width  but  great 
persist  en  ct*»  ^ 

PORTUGAL,  Tlic  important  copper  mines  of  Portugal  are  all  In  the 
province  uf  Alenjtejo,  near  the  border  line  of  the  Spanish  province  of  Huelva, 
but  there  are  a  tew  snuill  |>ro])ertieB  in  the  sou  thorn  province  of  Algarve, 
next  south  of  Alomtejo.  Ah  the  mines  oi  Alenitcjo  are  opened  on  the  west- 
ern evteuftion  of  the  Sierra  Jlorena,  their  geology  ia  practically  the  same 
as  tliiit  of  Uuplva,  descnbt'd  in  the  article  on  Spain.  The  principal  Por- 
tuguese mines  are  in  the  distriL-t^  of  San  Domingos,  Grandola  and  Aljustn*J, 
production  averaging  about  500,000  long  tons  of  cupriferous  pjrite  annually. 

ROOMAIflA.  There  arc  no  large  copper  mines  in  this  kingdom,  the 
principal  producers,  all  very  small,  being  in  tlie  Mchedintzc  district.  In 
the  Carpathian  Mountains  carbonate  ores  and  ehal  copy  rite,  slightly  argentif- 
eroua*  are  fonnd  nt  V'alea  (■hoboronsa.  Copper  ores  also  exist  near  Salish- 
tea  and  in  the  district  of  Dobroudja,  at  the  towns  of  Balabancea,  Islam- 
Geafer  and  Carapelit,  also  at  Altun-Tcpe,  near  Tcheamourli, 

RUSSIA,  There  are  extensive  cupriferous  districts  in  the  Russian  Em- 
pire, those  of  Siberia  being  treated  separately  in  the  chapter  on  copper 
deposits  nf  Asia,  with  the  exception  that  the  Transcaucasian  copper  mines 
are  included  in  this  article  on  Russia,  as  also  are  the  copper  measures  on 
the  eastern  slope  of  the  Ural  Mountains,  that  lie  in  the  governments  of 
Pertn  and  Orenburg,  each  of  these  divisions  lying  partly  in  EnrojH!  and 
pnrtly  in  Asia. 

There  are  copper  mines  in  the  governments  of  Perm,  Orenburg.  Cfa  and 
Samara  aU^ng  the  l>al  Mountains,  and  in  the  governments  of  Viatka  and 
Kasan,  next  west.  In  Transraucasiu  there  are  mines  in  the  governments 
of  Klizabethpnl,  Kutais  and  Titlis.  In  the  Rui*sian  En^jiire  there  are  a  con- 
siderable nuinlief  of  copper  mines  and  nearly  or  ijuile  30  smelting  plants, 
mainly  small  and  autii|uatet!  in  design,  though  a  few  properties,  notably  the 
Kiadel»ek,  have  modern  reduction  works.  The  coniparAtively  small  output 
of  Russian  c<^>pper  is  no  criterion  of  the  possibilities  of  production  inherent 
in  the  copjtT  measures  of  tbis^  the  greatest  empire  in  existence,  and  there 
are  varicmia  fields  of  much  promise  awaiting  extensive  exploitation  at  some 
future  time. 

The  Permian  formation,  taking  its  name  from  the  government  of  Perm, 
is  very  extensive,  being  fttund  in  the  govern iiir-nts  of  Perm  and  Orenburg, 
on  both  sides  of  the  Urals,  and  in  the  adjoining  gtivernments  of  l^fa. 
Samara,  Kasan  and  Viatka.  The  mines  of  these  governments  are  openefl  in 
Permian  and  Triasaic  formations,  the  ores  occurring  oxidixed,  and  of  low 
average  tenor,  not  to  exceed  2  to  .1  per  cent.,  hut  with  oceusinnal  enrich- 
ments, notably  as  massive  malachite,  of  excellent  average  tenor.  The 
bedde<l  deposits  of  the  western  slope  of  the  Crals  are  niainl}'  of  Permian 
ago,  with  some  cupriferous  strata  of  Triassic  agc»  Among  the  Permian 
mines  of  interest  h  the  Miednoroudiansk,  where  a  single  body  of  massive 
malachite  weighing  ?i^9  tons  was  extracted  in  1836.  At  depth  the  p>ckets 
of  carbonate  and  oxide  ores  pass  into  chaleopyrite  and  cupriferous  pyrite. 
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Tho  Transeaucasian  mines,  in  tho  three  ^governments  of  Elizabethpol, 
Tiflis  and  Kutais,  furnish  about  half  the  copper  production  of  the  em- 
pire. In  the  Kedabenski  district  of  Elizabethpol,  ore  occurs  as  irregular 
lenses,  often  of  large  size,  in  veins  with  quartz -porphyry  gangue,  with  walls 
of  diorite  and  diabase  porphyrite,  the  lenses  shading  gradually  into  the 
country  rocks.  The  ore  is  a  mixture  of  slightly  auriferous  and  argentifer- 
ous covellite  and  chalcopyrite,  carrying  sphalerite  and  occasional  galena, 
associated  with  pyrite  and  pyrrhotite,  with  a  heavy  barite  gangue. 

Copper  ores  were  worked  in  a  small  way,  toward  the  end  of  the 
Eighteenth  Century,  near  Kielce,  in  Russian  Poland,  and  were  reopened  for 
a  short  time  in  1904.  There  also  are  old  copper  mines  at  Chenciny,  Poland, 
carrying  mainly  carbonate  ores,  on  which  some  efforts  at  mining  have  been 
made  since  the  b^inning  of  the  Twentieth  Century.  . 

SCOTLAND.  There  are  old  copper  mines,  which  never  were  of  im- 
portance, in  Renfrewshire  and  Rosshire,  with  deposits  of  chalcopyrite,  ap- 
parently of  some  promise,  in  Perthshire,  and  occurrences  of  copper  ores 
are  noted  -in  Kirkcudbrightshire. 

SESVIA.  There  has  been  a  small  but  fairly  continuous  copper  indus- 
try in  Servia  for  some  hundreds  of  years,  and  it  is  possible  that  copper 
mines  were  operated  by  the  Romans.  The  production  of  fine  copper  by 
Servian  mines  in  1900  was  270  metric  tons. 

The  principal  producing  copper  field  is  in  the  vicinity  of  Majdenpek, 
tnd  in  the  adjoining  districts  of  Rebelj  and  Wis,  in  northwestern  Servia,  in 
the  basm  of  of  the  Yablonica  river,  the  copper  belt  running  for  about  15 
miles  northwest  and  southeast  along  the  northern  slope  of  the  Povljen 
Mountains.  The  Rebelj  deposits  occur  in  serpentine,  with  intercalated 
argillaceous  limestone,  in  lenses  up  to  100  feet  in  length,  carrying  a  core 
of  crystalline  pyrite  with  disseminated  chalcopyrite  averaging  about  5  per 
cent,  copper,  with  the  outer  shell  of  the  lense  carrying  ore  up  to  15  per  cent, 
in  copper  tenor.  There  also  are  deposits  of  copper  ore  at  Radanovci,  Stan- 
inareta  and  Wuinovatz. 

SPAIN.  Of  all  the  producing  copper  fields  of  the  present  age,  the 
Hispano-Portuguese  cupriferous  measures  of  the  provinces  of  Huelva  and 
Sevilla  in  Spain,  and  the  provinces  of  Alemtejo  and  Algarve  in  Portugal, 
are  the  most  ancient.  The  first  copper  mining  on  the  Iberian  peninsula 
was  done,  in  all  likelihood,  by  the  Phoenicians,  some  three  thousand  years 
ago,  and  was  continued  by  their  kindred,  the  Carthaginians.  Upon  the 
destniction  of  Carthage  by  the  Romans,  that  people  succeeded  to  the  dom- 
inion of  the  peninsula,  and  extensive  traces  of  their  work  remain  observable 
to  this  day  in  the  copper  mines  of  the  Sierra  Morena.  Mine  timbers,  in  all 
likelihood  set  by  Roman  workmen  nearly  or  quite  two  thousand  years 
*go>  remain  in  place,  effectually  protected  from  the  giiawing  tooth  of  time 
hy  the  preserving  action  of  copper  sulphate,  with  which  the  mine  waters 
are  strongly  charged.  Upon  the  disruption  of  the  Roman  Empire,  Spain 
and  Portugal  fell  to  the  lot  of  the  Visigoths,  and,  a  few  centuries  later, 
the  Moors  conquered  the  southern  half  of  the  peninsula,  remaining  in 
P'^s-'w^ssion  for  some  seven  centuries,  and  operating  the  ITuolvan  coppor 
•"J^PS  to  some  extent.  Upon  the  expusion  of  the  ^Moors  by  Ferdinand  and 
I«*bclla,  late  in  the  Fifteenth  Century,  the  Spanish  gained  possession  of  the 
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rich  mines  of  the  Sierra  Morena,  and  the  larger  of  these  old  properties  were 
worked^  in  h  spaniiuHiic  Wrt>%  with  fre<[Uent  hiatuses^  until  18G0,  when  th^ 
Tliarsj»  Tiiiiii* — supposedly  tU<?  Tnisish  of  thQ  ancients — was  reopened,  and 
worked  along  niodern  lines*.  The  Kio  Tinti>,  itnieh  the  greatest  of  Spanii^h 
miupft,  and  one  of  the  four  greatest  copper  tiiiiu*s  in  the  world*  pa^ised  into 
the  hantis  of  the  present  owTiers  in  1873,  and  waa  reopened  in  1876.  Further 
particulars  of  interest  in  this  connection  will  Im  found  in  the  article  de- 
scriptive of  the  Rio  Tin  to  mine, 

Spain  ranks  thinl  among  the  copper  producing  countries  of  the  worlds 
and  was  second  only  to  the  Ignited  State*  as  recently  as  1902,  having  been 
passed  hy  Mexico  in  1903.  As  recently  aa  the  early  years  of  the  ninth 
decade  of  the  Nineteenth  Century,  the  production  of  cupper  l^y  Spain,  Cliile 
and  the  Inited  States  \va.s  practically  on  a  parity.  There  is  no  other  copper 
Tfield  in  the  worhl  that  has  lieen  worked,  practically  continuously,  for  three 
thouf^und  years,  notwithstanding  which  tlie  outlook  for  the  Spanish  copper 
mining  industry  is  excellent. 

In  lhf»  kingd<»m  of  Spain  there  are  ct^pper  mines  of  more  or  leaa  import- 
ance in  the  provinces  of  Almerfa,  Asturias,  Barcelona^  Burgos,  Ciiidad  Real, 
C6rdoba,  Coruiiai  Gerona,  Granada,  IJuelva,  lluesea,  Jaen,  Le6n,  Madrid^ 
Memtrca,  Navarra,  Palencia.  Santander.  Sevilla,  Teruel  and  Zaragoza^ 

In  1901  the  oificia!  Spanish  returns  gave  271  productive  copper  mines 
in  the  province  of  Iluclva,  but  in  man}'  cases  these  counted  separately 
ntimerous  mine  openingM  held  hy  a  single  company,  heneo  the  number  of 
actuul  producers  was  imich  s»nniller,  including  only  alvout  a  do3?en  with  out- 
putii  of  importance.  The  active  portion  of  Huelvan  cupriferous  lielt  is  a 
zone  of  about  15  miles  average  width,  with  an  extreme  length  of  about  80 
miles,  running  practically  east  and  west  through  the  entire  province  of 
Huclva,  with  its  eastern  end  in  tlie  province  of  Sevilla  and  iti^  weslem 
extension  in  the  [uovinces  of  Alemtejo  and  Algarve  in  the  kingdom  of 
PortugaL  This  district  lies  along  the  Sierra  Morena,  and,  in  adtlition  to 
the  dimensions  before  given,  which  are  those  of  the  fairly  proven  copper 
territory,  there  are  indications  of  copper,  of  more  or  less  promise,  i»  a  dis 
triet  of  about  30  miles  extreme  width  by  125  miles  or  more  in  length,  along 
thiA  range  of  mountains  and  beyond  its  limits.  The  Sierra  Morena^  or 
Andevallo,  cupriferous  belt,  is  divided  into  four  zones,  the  eastern,  known 
as  the  Cerro  Muriano,  including  various  mines  near  tht"  city  of  Sevillaj 
ivhile  the  western  zone  lies  in  Portugiil.  wuth  the  village  of  Crandola  as  an 
approximate  t^enter.  The  northern  /one  include**  the  principal  mines  of* 
Huelva  and  Alemtejo,  while  the  tiouthern  jnone  includes  a  number  of  mines 
of  ronsidenible  inii>ortance,  the  InTgest  lieing  the  Thar^is.  All  of  theae. 
xoneii  present  the  same  gtmeral  characteristics,  carrying  lenticular  maases 
of  ore,  usually  at  the  junction  of  slates  of  the  lower  Curboniferous  nystem 
with  intrusive  syenite  and  diabase.  The  ore  bodies  lie  parallel  with  the 
shdc,  with  northwesterly  strike,  and  dip  to  the  north.  The  slater  are  of  a 
yeHowish  cast  at  surface,  where  weathered,  but  are  bluish  at  slight  dp[»th. 
Apparently  the  ore  bodies,  while  occur  ring  as  immense  lenses,  may  be  eon- 
sidrred  true  rofifurt  veins.  The  deposits  an*  of  varying  hij^c,  Kionetinos  nf 
immense  proportions^,  the  largi^st,  ownr*d  by  the  Rio  Tinlo,  reaching  a  length 
of  nearly  4,000  feet,  with  an  extreme  width  of  500  feet.  The  on*  Undies 
iiavi*)  or  once  had,  iron  cuppings,  ami  the  richer  ores  above  ranged  alx>ut 
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5  por  cent,  in  copper  tenor,  bein^  aucceede<l,  at  a  depth  of  al)Out  200  feet. 

by  a  sulphide  zone  carrying  an  intimate  mixture  of  chaloocite  and  pyrite, 

with  values  averaging  3  to  4  per  cent,  in  copper,  with  some  ore  <»f  high 

grade.    The  decrease  in  values  is  fairly  steady  from  the  top  of  the  deposits 

below  the  altered  zone,  and  at  a  depth  of  about  500  feet  values  range  only 

about  1.5  to  2  per  cent,  copper,  and  at  still  greater  depth  the  copj)er  tenor 

declines  to  about  one  per  cent,  with  indications  that  the  bottom  of  the 

immense  lenses  will  carry  less  than  one  per  cent,  copper,  though  probably 

they  will  remain  workable,  owing  to  the  sulphur  values  in  the  pyrite.    All 

ores  are  slightly  argentiferous  and  auriferous,  the  precious  metals  being 

extracted  closely,  and  while  the  amount  per  ton  in  gold  and  silver  is  very 

small,  the  aggregate  values  so  saved  are  very  great,  owing  to  the  immense 

tonnage  of  ore  that  is  treated. 

The  mines  of  Sevilla  probably  rank  next  to  those  of  Huelva  in  present 
importance  and  future  promise,  thouj^h  the  production  is  trivial  as  com- 
pared with  the  immense  Huelvan  output.  In  1903  there  were  23  productive 
copper  mines  in  Sevilla,  which  yielded  only  2,204  metric  tons  of  copper  ore 
but  production  has  increased  largely  since. 

In  1902  the  province  of  Gerona  had  25  mines  of  copper  and  4  n\ines 
carrying  copper  in  connection  with  other  metals,  all  of  which  were  idle. 

In  the  Ouadix  district,  about  15  miles  from  the  city  of  Granada,  in 
the  province  of  that  name,  rich  copper  sulphides  are  found  in  a  bed  of  marl, 
cm  which  some  mining  has  been  done. 

The  province  of  Huesca  has  old  copper  mines  and  other  mines  carrying 
con8id'?rahle  copper  values,  but  copper  mining  is  practically  non-existent. 
In  1902  there  were  41  copper  mines,  all  idle,  in  the  province  of  Lerida. 
The  northern  part  of  the  island  of  Menorca  shows  a  copper  lM»lt  of 
16  to  18  miles  length,  with  ore  occurring  in  a  bed  of  marl  of  one  to  two  foet 
thickness,  lying  in  clay-shales  and  sandstones  of  the  lower  Triassic  syst<'m. 
The  Puebla  mine  shows  ore  under  peculiar  circumstances,  mainly  as  chalco- 
cite  and  chalcopyrite  in  connection  with  lignite,  the  conclusion  being  inevit- 
able that  the  copper  values  were  precipitated  by  the  carlwnaceous  Inater- 
rial. 

There  are  copper  deposits  and  attempts  at  copper  mines  in  the  pro- 
vince of  Teruel,  and  the  same  may  be  said  of  the  province  of  Zaragosa. 
There  also  are  old  mines  of  small  importance,  now  idle,  in  a  considerable 
number  of  other  Spanish  provinces. 

SWEDEN.  The  famous  copper  mines  of  Falun  have  been  producing 
copper  for  more  than  600  years.  Copper  mines  arc  found  in  the  lUns  of 
DtlwTie,  Ostergothland,  Kopparberg,  Malmr)hus,  Xorbotten,  Orebro  and 
Vegtmanland.  The  copper  production  of  Sweden  was  about  850  long  tons 
in  1799,  and  100  years  later  was  only  about  one-half  as  much. 

The  famous  mines  of  Falun  are  worked  by  what  probably  is  the  ohlest 
stock  company  now  existing,  its  charter  dating  from  A.  I).  12HS.  The  Stora 
Kopparberg  is  the  best  known  mine  of  the  district,  and  furnishes  much  of 
the  coppef  and  practically  all  of  the  gold  produced  in  Sweden.  The  erf 
deposits  resemble  those  of  the  Rio  Tinto,  and  carry  2  to  .T  grams  gr>lrl  per 
ton,  occasionally  with  much  higher  gold  values.  The  ore  is  chalcopyrite, 
disaeminated  in  pyrite,  and  is  divided,  as  mined,  into  two  classes,  known 
rwpectively  as  hard  pyrites,  carrying  alK)ut  3.5  per  cent,  copper,  and  soft 
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pyrites,  carrying  about  one  per  cent,  copper  only.  The  sulphur  values  are 
of  considerable  importance  in  these  ores. 

SWITZERLAND.  Copper  ores,  mainly  bornite,  occur  in  a  conglom- 
erate stratum  of  Permian  age  near  Murtschenalpe,  in  the  canton  of  Glarus, 
but  apparently  no  mining  ever  has  been  attempted. 

TURKEY.  Extensive  copper  deposits  are  noted  at  several  points  in 
the  Balkan  Mountains.  The  present  copper  production  of  the  Turkish  Em- 
pire, including  holdings  in  both  Europe  and  Asia,  probably  is  about  3,000 
metric  tons  yearly,  with  exports  of  1,000  to  2,000  tons,  the  principal  mines 
and  production  being  in  Asiatic  Turkey.  In  European  Turkey  there  are 
copper  mines  along  the  southern  part,  and  there  is  a  copper  mine  at 
Yardimli,  in  the  Rhodope  Mountains.  Copper  mines  belonging  to  the 
crown  are  found  in  the  island  of  Thasos,  and  an  island  in  the  Sea  of  Mar- 
mora shows  copper  sulphides,  with  evidences  of  extensive  mining  opera- 
tions in  the  past. 

WALES.  The  copper  mines  of  Anglesea  were  worked  by  the  Romans, 
and  possibly  by  the  Phoenicians  before  them.  Up  to  about  1830  Wales 
was  a  considerable  producer,  and,  in  1799,  made  about  1,900  long  tons  of  fine 
copper,  rendering  this  the  second  copper  producing  district  of  the  world, 
but  in  1899  the  production  was  only  49  tons,  nearly  all  secured  from 
leaching  the  mine-waters  from  old  properties. 

The  Mona  and  Parys  mines  of  Anglesea,  among  the  most  ancient  in 
the  world,  show  sulphide  ores  with  quartz  gangue  in  contact  veins  of  5 
to  GO  foot  width,  between  Silurian  slate  and  felsite,  copper  occurring  also 
as  impregnations  in  folsito. 

In  addition  to  the  mines  of  Anglesea  there  are  old  copper  mines,  now 
idle,  in  the  counties  of  Caernarvon,  Cardigan  and  Merioneth. 
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CHAPTER  XX. 

Copper  Deposits  of  Africa. 

The  copper  deposits  of  the  various  countries,  colonies,  districts  and 
spheres  of  influence  in  Africa  are  treated  in  detail  in  this  chapter. 

ABYSSINIA.  Ck>pper  deposits  exist  at  various  points,  but  details  are 
indefinite.  Abyssinia  is  a  mountai,nous  country,  lacking  both  railroads  and 
good  wagon -roads,  and  the  development  of  mines,  especially  of  copper,  is 
apt  to  await  better  transportation  facilities. 

ALGERIA.  The  production  of  Algeria  in  1906  was  only  440  tons  of 
copper  ore,  from  copper  mines  in  the  departments  of  Alger  and  Const  an - 
tine.  The  argentiferous  gray  copper  ore  of  Kabylia  occurs  in  rocks  of 
Jurassic  age.  The  ATn-Barbar  mine,  in  the  department  of  Constantino, 
near  the  Tunisian  frontier,  has  a  rather  remarkable  lense  of  sulphide  ore, 
absolutely  isolated  and  enclosed  in  Ligurian  schist,  ore  being  chalcopyrit«» 
associated  with  galena  and  sphalerite,  and  claimed  to  average  8  to  15  por 
cent,  copper,  which  obviously  is  much  too  high.  Along  the  Mediterranean 
coast,  in  the  same  department,  are  found  a  number  of  small  deposits,  ap- 
parently gash-veins,  carrying  sulphide  ores  with  quartz  gangue.  Near 
ATn-Sefra  an  ore  body  claimed  to  show  600,000  totis  of  copper  ore  was 
discovered  in  1904.  In  the  department  of  Alger  there  are  several  idle 
mines  of  argentiferous  antimonial  copper  ores. 

ANGOLA.  This  Portuguese  province,  in  western  Africa,  shows  copper 
deposits  at  several  points.  At  Senza  do  Itombe,  12  miles  from  the 
Cuanza  river,  and  near  a  railroad,  there  is  a  conglomerate  carrying  ores 
that  are  oxidized  above,  with  chalcocite,  associated  with  galena,  occurring 
at  depth.  There  also  is  a  mine  at  Bembe,  said  to  average  12  per  cent,  in 
copper  tenor,  but  this  has  poor  transportation  facilities,  and  has  not  proven 
a  success  in  operation. 

ASHANTI.  The  occurrence  oif  native  copper,  apparently  in  dendritic 
forms,  in  a  district  several  days*  journey  back  from  Sekondi,  on  the  Ivory 
Coast,  was  reported  in  1902. 

BASUTOLAND.  This  district,  while  attached  to  Cape  Colony,  is 
managed  directly  by  the  British  crown.  Strong  copper  indications  are 
shown  at  various  points,  but  white  settlement  is  forbidden,  precluding  all 
development  of  minerals. 

BRITISH  CENTRAL  AFRICA.  This  protectorate  shows  a  cuprifer- 
ous belt  of  roughly  25  miles  width  by  175  miles  length,  between  the 
Zambesi  and  Congo  rivers,  and  a  little  crude  mining  and  smelting  of  ox- 
idized ores  has  l)een  done  by  natives. 

CAPE  COLONY.    Though  copper  exists  elsewher«»,  the  developed  mines 
of   the  Colony  of  the  Cape  of  flood   Hc»pe  are   exeliisively   in   Little  Na- 
nianualand.  on  fhe  western  coast,  in  the  vieinity  of  (Vcikicp  and  Wittwator.  all 
exports  and  imports  l)eing  made  throutrh  Port  Nolloth.     Attempts  at   mir) 
ing  in  this  district  were   made  by  Oovernor  Van  der  Snell,  near  Spring- 


250 


THE  COPPEB  HANDBOOK. 


bokfoTitein,  in  the  Concordia  district,  as  early  as  A.  D.  1685,  and  tbe«e 
attempts  were  repeated  in  17fi9^  but  the  first  shipment,  of  eleven  tons  of 
ore,  was  not  made  until  Aun^ust  31,  1852^  since  which  time  production  has 
been  eontinunus.  The  ore  oceure  in  lenses,  often  of  great  size,  in  granitic  i 
rocks.  The  predominant  rocks  are  gneiss  and  schist,  with  a  generally  east  i 
and  west  trend,  and  tlat  dip  to  the  north,  traversed  by  series  of  fractures, 
with  diorite  dykes,  in  which  occur  lenses  of  eulphide  ore,  mainly  clial- 
eopyrite,  but  with  an  appreciable  percentage  of  bomite,  with  dioritic 
gangiie.  The  prhicipal  ore  bodies  occur  at  or  near  the  point  of  intersec- 
tion of  the  diorite  dykes  with  barren  fissures.  The  ores  range  from  7  to  21 
per  cent,  in  copper  tenor,  after  careful  selection. 

CONGO  FREE  STATE.     The  principal  copper  deposits  of  Congo  Fre© 
State,  as  now  known,  are  in  Katanga,  the  aontheasiem  province,  around 
the  headwaters  of  the  principal   affluents  of  the   Congo  river.     Principal 
mining  operations  of  the  present  are  between  the  Lualaba  and  Lufira  rivers, 
wdiere  a  considerable  area  show^s  oxidized  and  sulphide  ores,  occurring  in  ] 
bhinket  veins,  iinpregnntions  and  Btoekwerka,  mainly  in  talcose  and  feili- 
cious  schists.     Tliese  ore  bodies  arc  of  unusual  size,  and  are  said  to  be  of  ] 
unusual^  richness,  averaging  15  per  cent,  copper,  but  apparently  this  refer- 
ence ia  to  the  enriched  ores  of  the  upper  workings^  and  such  values  are 
not  likely  to  hold  to  great  depth.    There  are  considerable  remains  of  native  h 
Workings,   aird   a    liniiled    pmduction    is    secured    by    native^i.      More    than  H 
eighty  old  workings  are  shown  in  one  district,  where  the  oxidized  ores  are  " 
smelted  in  [dta,  with  charcoal,  and  the  product  ia  used  for  ornament**,  but- 
tons and  various  utensils.    Thb  district  is  of  conniderable  promise, 

EGYPT,     There  are  copper  deposita  in  the  Nubian  region  of  the  Upper] 
Nile,  but  no  attt^mpts  at  rierions  mining  have  been  made  in  hii^toric  times, 

FRENCH  CONGO.     Mahiehite  and  chtilcocite  have  been  found  in  place  j 
in  Triassic  sandstone,  in   the  Crystal   ^lountain  range,  near  the  coast  of  j 
Oaboon.    Near  Comba,  lietween  Hrazzavilh'  and  Tjoudima,  along  the  line  of  ^ 
the  C<ingo  Free  State,  there  is  a  cupriferous  district  in  the  Kouilou«Niari 
basin,  ore  occurring  in  cuprifcrona  s4indi*tone  above  limestone.     These  de- 
posits have  been  worked  by  natives  in  a  primitive  way,  for  centuries,  and 
euiij^idcrable  trade  once  existed  in  copper  manufactured  from  these  mines,  j 
but  this  beeame  extinct  with  French  occupation.     The  native  workings  are  j 
pits  and  trenehcH  not  exceeding  flbnut  35  feet  in  depth,  and  show  aiEurite. 
malachite,   chalcocite    and    tetrahedrite.     The    deposits    apparently    are   of  I 
low  average  tenur,  but  cover  a  considerable  area.     This  district  h«j*  been 
but  slightly  evplorcd  by  Europeans,  though  some  work  has  t>een  done  at 
the   ^Jindouli   mine,  which   seems    the   principal   deposit.     The   district   ia 
about   300   kilometers   from   the   coast,  and  probably  copper   mines   would  M 
not  be    workable    without   railroad    transportation,   now^    lacking.  V 

GERMAN  EAST  AFRICA,     Copper  ores  exist  at  various  pointa  in  this 
protectivrate,  hut  no  TTiines  have  been  developed, 

GERMAN  SOUTHWEST  AFRICA.     This  protectorate  has  copper  de- 
]ioHitH  in  Dumarttlaiid,  OvanilM>land  and  ITercroland,  the   latter  ct»nt4iiningl 
till-  niitnltlc  TMavi  mines.     I'he  eoppcr  mines  of  the  f*tavi  Mountains  weral 
worked  to  slight  di'j>th,  in  a  prtmiiive  manner,  by  the  nativi-s,  apparc^itly] 
for  bonie  hundreds  of  years.     A  great  block  fault,  in  limestone,  travorsecf 


I 


I 
I 


AFnWA. 


251 


I 


lij  mrnifrnits  cross -faults,  pro<lucing  divt^rj^r  ili^pn^iits.  tilinw*  oro  rHM-urrin^ 
nrninly  in  tiaMilHtmip,  laid  diiwn  in  siiikhulrs.  Thir<  <listnH  itu-ludMH  Otavi, 
on  the  sfjuthorti  siflt*  of  the  rftTig(%  and  TwuriNdi  on  tTio  imrthrrn  sidp-  TIr* 
inlne  shows  imtive  workings,  deepest  about  :J5  foet  only,  over  an  area 
of  nlxuit  200  by  500  feet,  with  irreguJar  fault  vein.H,  farryiiig  tnainly  chal- 
cftciti',  uitli  uceasionul  malachite,  as^ociateHl  witfi  galena,  in  niadst?3  rang- 
iii|f  from  microscopic  size  to  two  ton^  in  weiglit,  with  sandstone  gangue, 
and  impri»firnation»  in  both  walls. 

In  iJiirnaraland  there  iii  copper  in  the  Rehoboth  district  and  on  Gross 
and  Kleinen  Spitz Wopf,  20  kilometers  northeast  of  Rehoboth.  The  ores,  as 
dcvclupwl,  are  mainly  malachite  and  chaleocite,  with  quartz  gangue.  From 
th?  tHyizongati  district,  about  40  miles  eaat  of  Okahandja,  100  tons  of 
carrfully  selected  ore  sent  to  Germany  in  1904  gave  retnrirs  of  28.5  per 
cent»  copper, 

LIBERIA.  Copi>er  ore  is  aaid  to  exist  in  the  interior  of  this  country, 
but  Iho  <*xtrenu*ly  dense  forest  growth  operates  to  prevent  the  acquisition 
«f  definite  knowledge,  Oippfr  has  been  used  to  a  limitiHl  extent,  in  the 
mflkihg  of  weapons,  by  the  Mandrngoes,  a  tribe  in  the  far  interior.  The 
luw  prohibits  the  holding  of  land  by  other  than  Liberian  citizens,  and 
until  this  law  is  repealed,  inodilled  or  evaded,  there  can  be  no  copper 
jiroduction  of  importance  from  Liberia. 

MADAGASCAR.  Copper  ores  have  been  smelted  by  natives ,  in  a 
l^rimitivi'  wwy,  und  to  a  limited  extent,  for  generations.  There  an^  small 
mim  minea  At  Ambataofaugehana  in  the  district  of  AmU)i*itra,  and  at 
Vohin^na.  The  ore  is  mainly  njabichite^  surface  workings  giving  returns 
<*'  10  to  45  per  cent,  copper.  Ore  is  reported  to  occur  in  mica  schists,  and 
the  tnintjs  are  said  to  be  nearly  worked  out.  Native  mines  are  reported 
'ilio  from  the  Betafo  country,  and  in  the  district  of  Imerinarive,  In  the 
^mk  d«  Tsiafahy  native  copper  has  been  found,  and  virgin  metal  is  re* 
ported  fllsyo  from  the  district  of  Vonizongo.  Rich  ores  are  said  to  exist 
ut'ttr  Lnke  Kinkony,  in  the  Cercle  do  Mahavavy,  and  traces  of  copper  are 
ftjwtiHJ  from  the  province  of  Vohemar. 

Morocco.  Copper  ores  exist  at  a  number  of  points  in  this  country, 
>J^  about  1860  were  mined  and  smelted^  in  a  small  way,  near  Tanidant, 
^'■jHal  of  the  province  of  Sus.  There  are  occurrences  of  copper  ore  near 
1**ngier,  also  at  Tablah,  near  Mequinez,  and  at  Mesfiwa,  in  the  vicinity  of 
Mogftdor. 

IfATAL.  There  are  a  number  of  kno\s'n  oceurrencea  of  copper  ore  in 
^i^taJ,  hut  the  colony  lacks  producing  mines.  In  Zulu  land  sulphide  and 
•iltcnte  copper  ores  are  noted  near  the  Insuri  and  Urahlatuzi  rivets,  in  the 
Klcandhla  district,  but  these  lack  adequate  transport.  A  syndicate  w^aa 
f<'mt»d,  in  T905,  to  exploit  copper  deposits  on  the  Buffels  River,  along  the 
'^ftrder  of  Natal  and  Zululand,  Various  local  syndicates  have  done  more 
w  Wi  exploratory  work  at  Undweni  and  vicinity,  near  the  Vryheid  bor- 
(It.  in  Zululandt  where  a  vein,  said  to  be  traceable  for  several  miles,  shows 
"fh  carbonate,  silicate  and  sulphide  ores,  uavially  zinciferous,  occurring 
^^gply  as  impregnations,  but  with  erratic  distribution.  The  Dania  and 
M«|?dalcn  properties,  in  this  district,  show  fine  satnplea  of  copper  orea. 
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PORTUGUESE  EAST  AFRICA.     Thin  i-olony  has  copper  om  ia  ] 
/.aiiil>i(|ue,  Nyiissalaihl  and  /ainbosia,  the  latt<T  district  showing 
al)le  trai.t*s  of  old  iiiiiiing  operations,  apparently  conducted  mainly  for  [ 
liut  eopiior  ore  exists  ut  nuinerouH  ])ointii,  and  apparently  in 
quantities. 

RHODESIA.     Thoro  aro  romains  of   ancient   mining 
)M)th  gold  and  copper,  in  the  colony  of  Rhodesia,  and  it  is  erident  i 
ancients   {h assessed  small  and  crude   furnaces   for  smelting.     Hie 
laws  of  Rhodesia  are  very  liberal,  and  the  harnessing  of  the  '^^etflrit  1 
of  the  Zambesi  river  should  greatly  stimulate  mining  and  otlur  f 
through  furnishing  the  first  cheap  power  known  in  Rhodesia. 

Copper  ores  have  been  found  at  a  number  of  points,  hot 
developments  are  in  the  northeastern  section,  in  the  Victoria 
mainly  a1(»ng  the  northern  reaches  of  the  Kafue  river,  an  afflncat  efl 
Zambesi.  The  cupriferous  /.one  is  a  limestone  belt,  lying  ap 
east  and  west,  with  a  width  of  about  six  miles  and  length  of  about 
miles,  l)ounded  mainly  by  Cambrian  and  Silurian  schists,  carryiqg  i 
with  shallow  surface  zones  of  oxidized  ores,  succeeded  at  little  ' 
sulphides,  these  de])osits  occurring  occasionally  as  pipe  veins,  a 
more  or  less  argentiferous.  The  Tx)magunda  district  of  Mashonakad,  dn: 
ninety  miles  northw(>st  of  Salisbury,  shows  copper  impregnatioiis  ia  ili 
cious  .ind  cnlcanM)us  schists,  ores  being  mainly  malachite,  with  aoiBe«h|l 
ocolla.  The  Hlu<>  .]nck(>t  mine  shows  old  workings  to  a  depth  of  100  M 
with  lateral  workings  of  10  to  400  feet  in  length,  on  ore  bodiee  uouuiihr 
in  limestone  and  schists.  Apparently  these  mines  were  worked  to  tt 
depth  of  the  oxidized  ores,  the  ancient  miners  stopping  when  base  ores  w- 
reached.  It  is  obvious  from  the  depth  and  extent  of  these  woiUngl,  n< 
the  remains  of  crude  smelters,  that  the  work  was  done  by  some  nee  OK 
further  advance<l  in  civilization  than  the  present  natives. 

SENEGAL.  The  existence  of  copper  ores  has  been  reported  ta 
varioiis  ])oints  along  the  Senegal  river,  but  no  mines  have  been  defdof* 

SUDAN.  I^ospecting  has  been  done  in  various  parts  of  the  Am^ 
Egyptian  Sudan,  but  nothing  of  importance  found,  though  there  il  h 
lieved  to  be  coj»]»er  in  tin*  Suakin  district.  The  only  producing  oopperifr- 
is  the  Ilofret-el-Xahas,  in  southwest  Kordofan,  where  mining  and  ■■il' 
ing  are  conducted  on  a  primitive  scale,  to  secure  copper  used  for  ptfi) 
local  C(msum])tion. 

TRANSVAAL.  Apparently  copper  was  worked  to  some  extent  hf  fl 
ancients,  and  there  are  mimeious  remains  of  prehistoric  diggingli  d^ 
cially  near  the  !Messina  mines,  in  the  Zoutpansberg  district  of  nortlK 
Transvaal.  There  has  been  considerable  activity  in  copper  devtlupir 
and  even  greater  activity  in  the  formation  of  small  local  mining  syndkili 
since  1905.  Copi>er  ores  occur  in  the  districts  of  Lydenburg,  Midddbv 
Potchefstroom,  Pretoria,  Rustenburg,  Waterburg,  Zeerust  and  ZoutpM 
berg. 

The  most  promising  copper  developments  are  noted  at  the  MuJl 
mines,  near  the  Tjni]x>po  river,  in  the  Zout])ansberg  district,  and  then  m 
numerous  smaller  developments,  on  which  a  little  work  has  been  done^ 
this  district.    Work  is  under  way  at  Harberton  and  vicinity,  in  the  WA 
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burg  district,  and  there  is  a  copper  belt,  on  which  a  number  of  explorations 
are  being  made,  near  the  Olifants  River,  about  45  miles  northeast  of  Pre- 
toria.  Some  of  the  copper  prospects  of  the  Transvaal  are  of  promise. 

TUlflS.  Copper  ore  exists  at  various  points  in  Tunis,  occurring 
mtinly  as  oxidized  ores  in  small  bodies,  and  tctrahedrite,  frequently 
rich  in  silver,  these  ores  being  found  mainly  in  limestone,  with  ochrous 
iron  gangue.  ,  Mines  have  been  worked  at  Chouichia  for  some  time,  the  pro- 
duction, which  is  smaU,  being  shipped  to  Europe,  as  a  matte  of  35  to  50 
per  cent,  copper  tenor.  On  the  little  island  of  Galita,  off  the  northern 
coast  of  Tunis,  a  smaU  mine  has  been  opened  on  a  vein  of  about  3  feet 
width,  traversing  diorite.  The  ore  is  mainly  chalcopyrite,  averaging  about 
5  per  cent,  copper  and  the  vein  is  traceable  for  several  hundred  meters. 
There  are  several  parallel  veins,  one  of  which,  slightly  developed,  shows 
carbonate  ores  giving  average  assays  of  about  12  per  cent,  copper. 

UGANDA.  The  British  protectorate  of  Uganda,  in  Central  Africa, 
near  Lake  Tanganyika,  has  copper  ores  in  the  Central  Province,  but  appar- 
ently no  serious  attempt  has  been  made  at  development,  transportation 
facilities  being  poor. 
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CHAPTER  XXL 

Copper  Deposits  of  Asia. 

The  copper  deposits  of  Asia  are  treated  herein,  by  oountriea,  in  al^ 
betical  order,  as  in  the  preceding  chapters. 

AFGHANISTAN.  The  northern  part  of  Afghanistan  is  said  to  be  iIb 
in  copper,  and  in  this  section  there  are  small  local  mines,  worked  by  0I 
methods  for  some  centuries.  The  copper  deposits  are  considered  vahiaUi 
but  the  i^ovcrnment  refuses  to  grant  either  railroad  or  mining  coneesriM 
to  foreigners,  and  will  not  allow  a  white  man  to  take  up  permanent  nri 
deuce  in  the  country,  hence  until  the  present  policy  is  changed  then  m 
be  no  copper  developments  of  importance. 

ANNAM.  Copper  ores  are  known  to  occur  at  varioua  points  in  ttl 
province  of  Quang-Nam,  but  nothing  has  been  done  in  the  way  of  mota 
mining. 

ARABIA.  The  ancient  Egyptians  mined  both  copper  and  turqnoinifc 
Maghara,  in  the  SinaY  Peninsula,  and  it  is  evident,  from  old  inseriptka^ 
that  copper  was  smelted  at  that  point  in  both  the  Fourth  and  Twelftt 
Dynasties.  These  mines  evidently  never  were  rich  in  metal,  but  probt^f 
werP  among  the  very  lirst  copper  mines  ever  opened,  and  the  date  of  th 
first  mining  probably  is  as  remote  us  5000  B.  C.  These  mines  were  tli 
cause  of  various  wars  between  -the  races  coveting  them,  but  were  Wd 
mainly  by  the  Egyi)tia!is,  for  several  thousands  of  years.  It  seems  pw^ 
able  that  after  being  worked,  more  or  less  steadily,  for  about  three  tboi- 
sand  y«'ars,  they  were  abandoned  finally,  before  Moses  led  the  children  of 
Israel  <nit  of  Egypt,  and  about  a  thousand  years  before  the  opening  of  tin 
Rio  Tinto  mine  whieh  occurred  circa  1,000  B.  C.  An  attempt  at  reopei- 
ing  some  of  these  ancient  mines  was  made,  early  in  the  Twentieth  Cent«iy» 
after  about  four  thousand  years  of  idleness.  The  ore  is  mainly  chrysoeoBa* 
asstjciated  with  tuniuoise,  in  porphyry,  and  there  are  remains  of  andi^ 
furnaei>s  and  old  slag-))iles  near  the  adits.  Analyses  of  the  slags  do  I0i 
show  the  use  of  fluxes  in  the  reduction  of  the  ores,  and  it  is  prol)able  ttot 
they  wen*  smelte<l  with  charcoal,  in  small  brick  kilns.  There  are  depoiit» 
of  e»>pper  ore  at  other  points  in  Arabia  Petrea,  lying  along  the  shores  rf 
the  Red  Sea. 

BURMAH.  The  discovery  of  a  body  of  promising  copper  ore  viu  w 
ported  from  Mimbu,  in  11K)0,  and  several  copper  mines  are  being  opened  in 
the  rpper  Shan  states. 

CHINA.  Copper  ores  occur  in  more  or  less  profusion  at  a  considertble 
number  of  j)oints  in  the  vast  Chinese  empire,  and  copjwr  mines  have  bitf* 
worked  in  sc^veral  provinces,  notably  in  Yun-Xan,  certainly  for  wXAf 
<-enturies,  and  ])robably  f<»r  si'veral  thousand  years,  remaining  active  to  tM* 
day.  the  ores  hi*\\\\i  mined  and  smelted  in  si  primitive  manner.  The  pW 
ducti<ni  of  tin*  <'ni|dre  is  rslimated  at  five  million  {Mninds  j'early,  alio' 
which  is  re«juired  lor  domestic  ci)nsiimption,  in  addition  to  heavj*  imporU* 
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Owing  to  the  ^Kietcncc  of  %'aftt  ei>»l  m&iiBuroH  of  prime  quality,  anil  ft 
large  and  »t»'H«ly  sujiply  of  i»tlieit*iit  and  tractiihlt^  lHlM^^,  tlif  (l*^V('l'*jiiri<eiit  nt 
cupper  mining  ami  smfltin^»  when  <mce  Tipgnn  in  i'anif\'=il,  iiUni^ir  tiUHjern 
lin«*s»  *lir.iul(|  be  rapid ,  iind  (liina  should  becom*',  during  the  Aeeinid  or  tliird 
dpcad«*  of  ihv  Twentieth  CVntury,  jin  importunt  producer  of  thi-  metal. 

A  few  mines,  operated  in  a  primitive  manner,  with  eorreB{MjndingIy 
Miiiin  j*nHluftioii,  are  found  at  San-Kia-Tschang,  in  the  piuvince  of  Hu- 
Nan. 

In  the  province  of  Hupeh,  near  Ichang,  there  are  large  beds  of  caprif- 
erotiB  shale,  containing  diaBcniinated  ores  of  low  average  tenor. 

There  are  deposits  of  copper  ore  at  variou'i  point;*  in  the  province  of 
Kwang-Si»  with  a  few  small  mim^s  developetl  along  primitive  lim^B. 

There  are  copper  mines  in  the  province  of  Kwei  Chan,  in  southern  China, 
of  conftiderahle  antiquity,  aa  evidenced  by  extensive  nhigs  resulting  from 
old  &n[iclting  operations.  The  ore  bodies  of  KweiChau  resemble  those  of 
Yun-Nan. 

The  mountains  of  JIanchnria  contain  promising  deposits  of  copper, 
st  several  iioints,  and  Sittne  of  these  have  bpcii  worked  by  natives,  in  a 
ftmall  way%  along  very  crude  linen.  The  most  modern  mining  and  smelting 
platit  in  the  rinncMe  einy»ire  is  found  near  Kaya,  this  ha\ing  been  installed 
tarly  in  the  Twentieth  Centtiry. 

Copper  deposits  und  sfiiall  eopppr  min<^9  are  found  at  several  points  in 
th«5  province  of  Shan-Tung,  and  this  province  is  believed  to  be  rich  in 
minerals. 

A  limited  copper  production  is  sccurfnl  from  a  few  small  and  ancient 
mines  in  the  province  of  Szet'huan,  where  the  metal  ia  extracted  mainly 
from   low   grade  cupriferous  .sandxtones. 

The  province  of  Yun-Xan  has  the  principal  coppir  mines  of  China,  and 
furnishes  the, moiety  of  Chinese  copper  production,  the  annual  ouput  of 
th#*  mines  of  Vun-Kan  lacing  estimated  at  one  to  two  thousand  tons  of  fine 
copper.  The  copper  mines  of  northeastern  Yun  Nan  have  been  exploited 
for  many  c»>nturies,  and  in  the  aggregate  their  production  is  by  no  means 
trivial.  The  ores  are  niainl^'  sulphide,  and  are  slightly  auriferous  and 
argentiferous.  The  principal  centre  of  copper  mining  and  smelting  is  at 
Tung  Cliau. 

FEDERATED  MALAY  STATES.  In  this  British  protectorate  there 
arc  copjRT  dejHmits,  some  apparently  of  promise,  at  several  points,  but* 
thr«e  remain  undeveloped,  mining  efforts  having  been  centered  upon  tin. 

FORMOSA.  Copper  or^s  exist  at  various  points  on  this  island,  now 
hpld  by  Japan.  In  the  Kinkwaseki  gold  mines,  in  the  Keelung  distriet,  cop- 
per ore*  have  been  discovered,  and  their  exploitation  was  begun  in  1905. 

niDIA.  The  beginnings  of  the  copper  industry  of  India  antedate  reli- 
ftblo  historical  records,  hut  it  is  known  that  copp'T  ores  have  been  mined 
ftOil  smelted  for  a  score  or  more  of  centuries.  India  was  a  considerable 
producer  of  copper  during  the  nuddle  oge.s,  nnd  up  to  about  the  middle  of 
Iht*  Eighteenth  Century,  after  which  the  output  fell  olT  slowly,  and  ha^ 
dwindled  to  merely  trivial  figures.  During  the  first  half  of  the  Eighteenth 
(Vnliiry  India  shipped  large  quantities  of  eapper  to  Europe,  but  in  the  latter 
half  of  that  century  the  current  was  reversed,  and  the  Indian  imports  of 
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<»i>|»pi»r  for  1001  woro  7,09S  long  toiir^,  and  at  pres«»nt   must  raDgip  in  i 
iuM^li)K)rh<H»<l  of   10,000  loiijr  toii«  yearly. 

In  IttMigal  tlu'r(>  an*  old  eoppor  ininos  at  various  ])ointA.    The  last  i 
mining  was  done  from  1SS7  to  1891,  at  Karagunda,  Hazaribagh,  but  ] 
unprotitablis  all  on>  being  carted  24  miles  to  a  smelter  at  Giridht 
ore  occurs  as  chalcopyrit^  running  1  to  3  per  cent,  copper^  with 
of  c»)untry  rock,  in  mica  schist.    A  single  small  pocket  of  ore 
in  the  Singhlx»on  district  produced  a  small  quantity  of  13.5  per  eeuLi 
in  1892,  but  additional  pockets  were  not  found.    The  Chota  Nagpor  ] 
approximately  ir>0  miles  from  Calcutta,  are  in  about  the  center  of  ai 
erous  belt  of  about  75  miles  length,  showing  numerous  old  workiiigi»l 
paralleUnl  by  a  railway.    The  extensive  remains  of  former  work 
considerable  activity,  and  a  respectable  production,  at  some  time  ia  I 
past. 

Co]>per  ore  exists  at  various  points  in  the  Central  Provinoes,  aad  1 
mine  is  bt>ing  developed  near  Slceminabad,  40  miles  from  Jubbulpore^  I 
a  formation  of  Silurian  age  showing  dolomite,  slate,  quartzite  and  ' 
schist,  folded  and  metamorphosed,  with  numerous  porphyritic  dfket,  < 
occurring  in  the  strati  lied  "rocks  near  the  intrusive  porphyries.  TTie  i 
having  W(>11  (h'lim>d  walls  and  average  width  of  alxjut  6  feet,  have  1 
traced  by  outcrojjs  for  nearly  two  miles.  The  ores  are  auriferom  mI^ 
argt>ntiferous  malachite  and  argentiferous  tetruhedrite,  giving  asMJi  tf^^ 
to  2.")  p<'r  cent,  coppiir,  107  oz.  silver  and  15  dwts.  gold  |Hjr  long  ton.  In  MH,ri 
twenty-five  long  tons  of  ore  were  mined  in  llajputana.  where  chalcq»jiil9  \ 
occurs  disseminated  through  black  Paleozoic  slates.  These  depoaiU  kiw  * 
been  worked  in  a  very  small  way  for  eenturies. 

In  the  Northwest  Provinces  copper  ores  of  some  promise -are  fdnadi*-' 
th<>  Kumaon  division,  lying  in  the  Himalayan  region  between  Nepal  mB -^ 
the  Punjai>,  the  Uai  mine  being  the  ])rincipal  property.     The  ores  of  te 
K:ii  distrii't  cKM-ur  in  lissiire  veins  showing  gossan  cappings,  with  the  WWjf  ■ ; 
oxidi/.ed   and   sulphid(>  ores,   with  t{uartz  gangue,  and  occur  at  tinwi  1^ 
impregnatitms.     l^ibor   is    plentiful,   cheap   and   poor,    and   transportitfaT 
facilities  are  inadfciuate.  but  the  district  is  considered  of  some 
In  the  divi>ion  of  (<arhwal  considerable  copper  mining  has  been 
the  past,  at  Dhanpur  and  elsewhere.     The  Dhanpur  deposits  occur  aa  1 
ite  and  chah'npyrite,  in  tlu'  joints  of  calcareous  clay-slates,  and  in  silitt**  ; 
limestone,  near  igneous  intrusives,  the  workable  deposits  occurring  at  fhB' 
intersections  of  vertical  and  horizontal  bedding  and  jointing  planes,  vlft 
quartz  gangue. 

At  KI  Agur  there  is  a  stockwerk  in  quartzite,  carrying  carbonate  onw. 
chalcopyrili*  and  tetrahedrite.  of  an  estimated  average  copper  tenor  rf 
aJMHit  5  ]H'r  cent.,  the  zone  being  traceable  for  nearly  fifty  milet,  tii 
iK'ing  worthy  of  careful  study  when  adetpiate  transportation  facilities  ait 
furnished.  Snuill  pockets  of  rich  ore  have  been  found  at  variouB  ottar 
])oints.  but  the  uncertainty  of  these  has  not  permitted  continuously  proAfe* 
able  mining. 

JAPAN.  Cop])er  was  discovered  in  Japan  about  the  beginning  of  tte 
Seventh  Century,  and  until  well  toward  the  close  of  the  Nineteenth  Cen- 
tury, mining  and  smelling  were  done  along  primitive  lines,  the  ore  bens' 
reduced  in  clay  pits,  with  charcoal  for  fuel.    The  first  exports,  other  thaa 
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.,  w*'!*  mutlo  in  tb<»  Rcv^ntcfoth  (Vntury.  wh<*n  th**  Dulih.  vvIih  Iih*! 

lotiii  tif  o*j|i|«»r  yearly  for  iiiatiy  ycnirs.     tn  17W  Ju|Mirie>^L'  min«*» 

aU»ut    2,.son   Inu^   t»iti*  til    fino  oiij>[n?r^  aim)   in   isuy   imMttic^Hl   li7,r>0u 

m  Irnft'M    irieri-ft>i%  and   tho  «'arly   yf*ttrH  of  the*  Twrntielh  CViitury 

9f>en  A  3tf»ady  guiii  hi  prinjuetitiiu     Tlie  nuMU»rnizatiiiii  of  niining  and 

uifihoiU  w*u*  iK'gun  in  tlie  ninth  docade  of  the  lust  pt*ntury,  but 

wtih  the  tenth  dfcade  progrri*s  wiih  rnfdd,  and  aM  of  tlw  {irincipml 

«f  th*f  *'nii»ire  now  hnve  mining  and  smelting  e^iuipnicnt?.  of  a  nioKl 

tn  g<ift,  and  are  tnunLaj^M  with  as  groat  a  degree  of  tediniciil  Hkill  a* 

be  found  in  any  mining  tit- Id  of  th<>  world.    Sfveral  of  the  largest  ccippcr 

iiiig  conifianies  of  Japan   kavo  niadt*  a   rogidar  practice,  for  I  en  years 

,  of  sending  their  chiefs  of  departments  around  the  worhl  in  search 

mation,  and  the  benetitu  of  «uch  an  unsiially  wide-awake  jwilicy  are 

in  the  increased  outpntg  and  ijreatrr  prntit**  of  the  hent  .Japaneae 

mines.     Foreigners  or  forrign  eorptjrations  cannot  hold  title  to  Japan- 

&iine«.  tmt   foreigners  can  Iwt^onie  interented,  fl«  partner.***  with  Jajmn- 

iHhjeets,  in  mining  propertieji.     The  mining  industry*  howeviT,  to  all 

1  puqiimi»«*  \s  exeJuBively  in  the  haJids  of  the  Japanese,  and  likely 

ivinain  an.  • 

Oipper  i*  much  the  nnwt  Important   metallie  resource  of  Ja^ian,  and 

tDuntry  now  hohb  ftmrth  pine**  among  the  copper  pnuliicing  eountries 

worhL     The  local  consamption  was  ftlH»ut  thrive  thonnartd  tona  in 

Attil   prolialjly  was  aliout  ^etn-n  thounarid   long  ton**  in    iDOiJ.     Fully 

fourths  of  the  eopjKT  pnwluceil  is  exported,  this  forming  an  iniiwirtant 

■i^ial  re«M»uree  «if  tfie  empire. 

'opf»er  ores  are  widely  spread,  ocenrriiig  on  all  of  the  prineipal  is^lands, 
fluming  nearly  •»verT  variety  of  type.  There  are  copper  mines  of 
:anee  in  the  provinces  of  Awn.  Bingo,  Bitchu,  Bizen,  Mida,  Higo, 
.  fwaiTii.  lyo»  f^imo,  Kiiga,  Mimanaka*  ^tino,  Xagato  Rikuehu,  Shi- 
ilcr,  Tf*s.n.  I'go  and  l^jsen.  There  are  nearly  two  hundred  copjier  mines, 
in  which  copper  is  a  factor  of  importance,  of  which  about  forty 
making  anntial  products  of  one  hunilred  thousand  to  fifteen 
pOtindA  **aeh,  fifteen  of  the  numl>er  exci-eding  an  average  anmuil 
Ifirn  of  one  million  (xniTids  each*  three  of  the«e  making  about  half 
cvip^ifr  pTiMluctjon  of  the  empire.  Ores  are  almost  exchnix'ely  auI- 
tbimgh  Umited  quantities  of  oxidined  ores  are  noted,  with  oeca*i<rnal 
oupper. 
AmHjo  mine,  in  the  province  of  Shimotsuke,  is  the  larg-st  copper 
n(  Japan>  The  veins  are  of  wonderftil  i»rf»fusiont  being  hundreds  in 
of  which  aljout  thirty  are  worked,  these  veins  occurring 
ieliii4»»^  Ixnng  o[i|M>sed,  in  paini,  the  seven  main  veins  averaging  6  to  7 
in  width.  A  little  melaconite  and  bornit**  are  carried  in  the  upper 
t»ut  thi?  principal  vahie^i  are  in  chalcopyrite,  associated  with  galenn, 
1  -  uopyrite  and  p.\Tite,  with  elay  gouge  and  quartz  gangue, 

I.  a  mine,  Jn  the  province  of  Kikuehu,  is  in  the  extreme  north - 
fill]  cf  the  main  island  of  Japan,    This  was  an  old  silver  mine,  uup- 
5   exhauAtkHl,   but   now   is  the  second  largest  copper  mine  of  Japan, 
-|i»*ctH  tif  beeimiing  first.     The  ore  i^  chalciqnrite,  ansociated  with 
and   pyrite,  impregnating  and  cementing  a  volcanic   tuH*,     The 
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or<»  bodies,  flvi*  in  nitmlior  nro  of  piiormous  »ixo,  the  largest  being  IC 
600  feet  in  tliiekiit'f^H,  uf  i>ne  liatf  niHo  known  len^h,  and  proven  by 
h<jle«  to  u  iiopih  nf  KTOf)  ivvt. 

The  lieMHhi  is  a  famouH  juino  in  the  prnvin<'p  of  lyn,  i^^land  of  8hikoku.^ 
Tho  ore  bfxly  is  a  vein  of  4  to  HO  feet  width,  uith  tin  average  of  20  d^t 
develoficn!  for  a  leogili  nf  aliout  0,000  feet,  imtl  occurs  in  alternating  layerij 
«f  chlorilic  and  grapliitic  schist,  each  enveloped  by  a  unurtz  ^^hist  know 
hicnlly  as  'iiahn/'  with  ititerstrfltilinition  t*f  [liedmnntite  schint.  8tep-faulta1 
run  nearly  paralh-U  from  ea&t  io  west,  givin<f  throws  of  10  to  20  feet,  witlil 
ocurttiinnai  thnnvs  np  to  60  feeL  The  ore  is  chalcopyrite,  dls^eniijiated  iQ>l 
pyrite,  avenigini^  ab<iut  4.5  per  cent,  copper* 

Further  details  of  th<^  getjgrapli}-  and  ^eojo^y  of  Japaneae  ore  depotita 
are  given  in  the  detailed  deiicrij)lion8  of  the  various  mines. 

KOREA.    (Nipper  ores  are  noted  at  a  numlier  of  points  in  the  northeraj 
und  southern  parlsof  the  Korean  peiiin^iulo,  but  have  been  f(*nnd  only  rarelj 
in  tlie  eeolriil  part.     (J<t|»per  had  been  rnin*»d  by  natives  for  «ti>me  enjiturie 
the  product  heinjj  utilized  in  the  making  of  honsehoU!  utenHils.     By  Korcaii.-| 
hiw  mineral  deposiln  ar<*  the  prr>|iMrty  of  the  emwn,  hence  it  is  alt«>g*'the 
|irohut>Ie  that  niinc*  will  be  developrd  mainly  by  the  Japanese.     The  pro*< 
duetion  of  n>pppr  in  1903  was  estinnilpd  at  2H0  tonH. 

Tile   Ktip  Sttn   ndne,   in   the   province  of   Hanijafyeng,  is   the   prineipa 
property,  mid  in  under  developiiifnt  hy  the  diipani'j^e  lirm  nf  >[it.Hui  &  C^ui 
Ani>thpr  i^ropprty  of  some  prom^<^!'  i>4  the  Chhyang-lUin  ndnc»  about  one  r&| 
north  of  llihyang'L'on,  winch  was  opened  about  18S5  by  the  Korean  thr«>ni* 
and  \vaK  transferred  to  Japanese  control  in   IKiLJ,  and  worked  until   l!>0«>^ 
when  the  rich  ore;*i  were  exhausted  and  tho  mine  closied  down.     There  alMtl 
are  oM  mines,  oji^ned  early   in  the  Nineteenth  Century,  but  worked  until 
1904,  at  llu-fhhyang  ami  8in-Tyon» 

PERSIA.  The  empire  of  Persia  is  known  to  be  rich  In  copper,  and 
there  are  small  mines,  many  of  them  very  old,  from  which  copper  orea  are 
mined  and  smelted,  in  an  exceedingly  crude  wav,  the  amrtll  production! 
being  sulilcient  merely  for  the  Uaiited  doinentic  demamb  Tntil  there  are 
better  transportation  facilities,  and  foreign  capital  is  enlisted,  the  copper 
minefl  of  Persia  are  not  likely  to  become  producers  of  international  import- 
ance. 

Til  ere  are  primitive  copper  mines  aouth  of  Kerman,  but  these  lack 
facilities  for  economical  transport.  At  Seman  the  deposits  eoniiisl  of 
diBseminations  and  veinlet«  of  oxidized  ore  in  clay-slate,  with  an  estimated 
average  tenor  of  about  3  per  cent,  copper.  There  also  are  muall  copper  mliiea 
at  Sabzwar  and  in  the  Turbat  district,  worked  on  primitive  lines, 

SI  AM.     Copper  ores  were  worked  at  several  points  by  natives  until 
the  early  year*  of  the  reign  of  the  predeeeaaor  of  King  Chulalongkom,  but 
there   is   no  present   production,   though  copper  deposits  of   more  or  lesa  ^ 
promise  are  found  at  a  number  of  fwiuts,  notably  in  the  mountain  ranged ^| 
along  tlie  valley  of  the  Jlennni  river.    Outcrops  of  copper  ore  are  noted  fre-^^ 
qiiently   along  the  railroad   line   leading  to  Korat^  with  rather  extensive 
remains  of  ancient    w^orkings,   where   a   little   prospecting   was   done,  and 
gome  ore  found,  by  .    Danish  s>-udicate,  circa  1901. 
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SIBERIA.  The  extent  of  Siberia  is  so  great,  the  lack  of  transporta- 
tion facilities  so  utter,  except  in  a  narrow  stretch  along  the  Trans-Siberian 
railroad,  and  the  country  is  so  thinly  populated  and  so  new,  with  the 
attendant  lack  of  capital,  found  in  all  new  countries,  that  it  is  scarcely  to 
be  wondered  at  that  only  a  beginning  has  been  made  in  the  developtnent  of 
the  undeniably  extensive  and  valuable  copper  measures.  The  principal 
copper  mines  are  found  in  the  governments  of  Semipalatinsk  and  Akmolinsk. 
There  are  two  small  producers  in  the  Russian  Altai,  and  other  small  pro- 
ducers nearer  the  city  of  Semipalatinsk, .  the  krgest  making  about  two 
million  pounds  of  copper  yearly.  The  output  of  the  Altai  mines,  in  1903, 
was  only  228  long  tons  of  fine  copper. 

In  the  government  of  Akmolinsk,  in  the  Kirghiz  Steppe,  there  is  one 
highly  promising  mine,  known  as  the  Spassky  or  Yuftpenssky,  -where  con- 
siderable production  has  been  secured  in  the  past,  along  very  crude  and 
wasteful  lines.  This  property  is  now  in  the  hands  of  an  Anglo- French 
company,  but  is  hampered  by  lack  of  rail  transport.  There  are  other 
properties  of  promise  in  the  government  of  Akmolinsk. 

In  the  government  of  Krasnojarsk,  in  central  Siberia,  next  east  of 
Semipalatinsk,  there  are  copper  deposits,  apparently  large  and  promising, 
extending  from  near  the  line  of  the  Trans-Siberian  railroad  to  the  Altai 
Mountains. 

There  are  copper  deposits  of  uncertain  size  and  tenor  in  the  vicinity 
of  the  city  of  Tomsk,  in  the  province  of  that  name,  lying  next  north  of 
Semipalatinsk,  and  to  the  northward  of  the  Trans-Siberian  railroad. 

In  the  Trans-Baikal  province,  east  of  Lake  Baikal,  there  are  several 
copper  deposits  said  to  be  of  considerable  promiso.  One  of  these  is  in  tli" 
hasin  of  the  Chida  river,  where  native  copper  occurs  in  masses  ranging  up 
to  several  pounds  in  weight,  in  amygdaloidal  melaphyrs,  under  conditions 
somewhat  similar  to  the  occurrence  of  native  copper  in  tlio  Lake  Superior 
district. 

There  are  copper  deposits,  considered  promising,  in  the  northern  prov- 
ince of  Yeniseisk,  and  it  is  probable  that  copper  ores  exist  also  in  the  prov- 
ince of  Irkutsk,  and  very  likely  in  practically  all  of  the  other  Siberian 
provinces. 

THIBET.  Copper  is  mined  and  worked  in  a  small  way  and  a  primi- 
tive manner  in  southeastern  Thibet,  but  the  extent  and  promise  of  the 
copper  measures  are  undetermined. 

TONQUIN.  CV>pper  mines  are  found  in  the  provincos  of  Si)n-Tay, 
Lanp-Son  and  I>ao-Kay,  near  the  frontier  of  tho  Chinese  province  of  Vini- 
Xan,  and,  like  the  mines  of  Yun-Nan,  Uk'so  have  hvvn  worked  in  a  primi- 
tive way  for  centuries,  but  never  have  l>eeome  as  important  as  those  across 
the  Chinese  border.  Various  c<mcessioiis  have  Ix'en  prant'd  for  the  ex- 
ploration of  eop])er  deposits  in  Tontpiin,  but  no  produeing  mines  have  re- 
sulted therefrom  as  yet. 

TURKESTAN.     There  are  a  number  of  siiinll  eo])p«'r  mines   in  Turk- 
estan, the  largest  l>eing  the  Karanlniski.  \w,\y  Tashkent.  an<l  <.\\\vv  the  own 
|>Htif>n  of  Turkestan  by  Russia  there  has  been  renewed  intev-^t    in  mining' 
"I'orationH.     A  small  smelter  was  bnilt   in    luo:;,  tm   the  sh»»re  of  the  Svr 
Daria  river,  at  the  foot  of  the  Su])etan   Mountains,  and  new  eopp  r  miiM> 
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are  being  opened  along  the  S3rr  Daria  river  in  the  Namangan  and  Khokand 
districts.  There  also  are  ores  in  the  Ferghanah  district,  occurring  as  im- 
pregnations in  sandstone  to  the  extent  of  1  to  5  per  cent,  copper,  with  occas- 
ional local  enrichments  up  to  10  per  cent,  and  as  high  as  40  per  cent,  in 
copper  tenor. 

TURKEY.  The  principal  copper  mines  and  the  most  promising  copper 
deposits  of  the  Turkish  empire  occur  in  Asia.  The  best  known  mines  are 
those  of  Arghana-Maaden,  located  between  Diarbekir  and  Kharput,  in  the 
Armenian  Tauros  of  Asia  Minor.  At  the  beginning  of  the  century  these 
mines  were  producing  about  1,500  tons  of  fine  copper  yearly,  exported 
mainly  to  England  via  Alexandria.  The  ore  is  of  high  grade,  though  min- 
ing and  smelting  meljiods  are  by  no  means  modern.  Copper  ores  occur 
also  in  several  of  the  cazas  in  the  Vilayet  of  Cosova.  There  are  mines  of 
importance  in  the  vicinity  of  Bakir-Maaden,  near  Diarbekir,  and  formerly 
there  were  mines  in  operation  near  Tokat.  Ctopper  has  been  produced  to 
greater  or  less  extent  by  the  mines  of  Kalabak,  near  Mount  Ida,  from  time 
immemorial,  these  having  been  old  mines  in  the  time  of  Strabo,  who  d«j- 
scribed  them.  The  ore  of  the  Mount  Ida  mines  is  chalcopyrite,  occurring 
in  Tertiary  slates  and  limestones.  There  also  are  small  old  mines  near 
Dendengatsch. 

In  the  Vilayet  of  Trebizond,  between  Kerassund  and  the  Russian 
frontier,  along  the  Black  Sea,  there  is  a  copper  district  of  some  promise, 
with  a  numl)er  of  small  producers,  and  copper  mines  are  said  to  have  l>een 
worked  in  this  district  as  early  as  the  beginning  of  the  Thirteenth  Century. 
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CHAPTER  XXII. 

Copper    Deposits  of  Australia. 

The  cr.pper  deposits  of  the  Commonwealth  of  Australia,  which  includes 
the  island  of  Tasmania,  are  treated  in  alphabetical  order,  by  states,  in  this 
chapter,  and  those  of  New  Zealand  follow.  Copper  production  dates  from 
1843,  when  the  first  shipment  was  made  from  the  Kapunda  mine,  opened  in 
the  previous  year.  Production  in  1906,  by  states,  was  by  Tasmania,  South 
Australia,  Queensland,  New  South  Wales  and  Western  Australia,  in  tlio 
order  given,  Victoria  not  being  a  producer.  Development  has  been  ham- 
pered, except  along  the  coast  and  in  specially  favored  interior  districts,  by 
lack  of  transportation  facilities,  l^ck  of  water  and  lack  of  the  large  capital 
ntH»s8ary  to  make  successes  of  mines  of  low  and  medium  grade  copper 
tenor. 

NEW  SOUTH  WALES.  Copper  was  the  first  metallic  product  of  this 
state,  the  first  mining  attempts  having  been  made  in  1845,  but  the  Great 
Cobar  mine,  opened  in  1869,  was  the  first  important  producer  and  remains 
much  the  largest  mine  of  the  state. 

There  are  nearly  300  localities  in  the  state  where  copper  has  been 
found,  and  in  most  of  these  mines  have  been  opened  or  attempts  made  at 
mining.  There  are  three  principal  copper  districts,  known  as  the  Cobar, 
(V>aat  and  Central  fields.  Copper  is  found  mainly  in  the  counties  of  Hath- 
urst,  Blaxland,  Canbelego,  Cunningham,  Mouramba,  Murray  and  Robinson. 
The  principal  cupriferous  field  is  in  Robinson  and  adjoining  counties,  in  tho 
western  districts,  where  copper  deposits  of  more  or  less  promise  are  shown 
over  an  area  of  about  400  square  miles.  This  field  includes  the  Cobar,  Oir- 
ilambone,  Nymagee,  Melrose,  Mount  Hope  and  smaller  cupriferous  districts. 
The  formation  over  this  entire  territory  is  mainly  Silurian  slates,  with 
few  occurrences  of  eruptive  rocks,  ore  bodies  occurring  as. bedded  veins  in 
Silurian  schists.  The  district  is  a  desert  plateau,  with  occasional  hills  and 
short  mountain  ranges.  There  is  a  cupriferous  district  in  the  central  part 
of  the  state  where  eruptive  rocks  predominate,  and  there  are  a  number  of 
fw^ttered  mines  along  the  coast.  The  Budgery  district  is  one  of  the  newest 
fields  of  promise. 

QUEENSLAND.  The  copper  deposits  of  Queensland  probably  are  the 
most  promising  found  in  any  of  the  Australian  states,  but  the  industry 
suffers,  not  only  from  the  aridity  of  many  Of  the  principal  districts,  and 
lack  of  railroads  in  certain  of  the  fields,  but  also  from  untoward  political 
conditions,  there  being  universal  sufl'rage,  with  the  labor  element  in  the 
ftaddle  and  inclined  to  captious  and  arbitrary  methods.  The  state  was  a 
regular  though  small  producer  of  copper  imtil  the  collapse  of  the  Secretan 
Syndicate  in  1889,  after  which  the  industry  was  greatly  depressed  until 
about  1898,  since  which  year  there  has  been  marked  and  fairly  steady  pro- 
gress. The  older  copper  fields  were  at  Peak  Downs,  Mount  Perry  and  Clon- 
curry,  native  copper  being  mined  in  the  last  named  district  from  amygda- 
loidal  traps,  under  conditions  greatly  rosomblinp  those  found  in  the  Lake 
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Hupprinr  «M«irict.    Work  at  Ihift  fK>int  was  suMpeiuiinl  hecauso  of  lurk  t>f  rail' 
trtiji spurt.     Thrro  art*  oopfwr  iiihi«*s  hi  the  OQuntii^H  of  Beacon ntiel J,  Howt*n, 
Canlwell,   Clermont,   (iitik,  liilln-rt,   LymJ,   Mmviile  and   Palttior^i^m^   auil 
oeourronces  i>f  cupp^T  mhu^riila  at  oth«.'r  pninls. 

Thi?  Burlj(*rtot»  diJitrict  is  the  thinl  largest  producer  of  the  statt*  and 
iiiclu<i<isi  the  t'hiJhigoe  subdistrict.  This  is  a  lieltl  of  cim**i(lerablM  |)rorai»e, 
fttid  was  the  largest  eopper  prtidueer  of  the  state  previous  to  the  develop 
rnent  of  the  copper  measures  of  th"  Mount  Morgan  field.  The  Ghillago* 
district  covers  about  ninety  square  miles,  with  smaller  stibsidiary  district 
Hi! joining.  Copper  and  lead  occur  in  conjunction  with  garnet  and  wollaalon 
ite,  nsuully  at  or  near  the  point  of  contact  of  Carboniferous  limestone  with 
granite  porphyry,  the  latter  being  much  deconjposed*  The  ore  bodies  vary 
greatly  as  to  si/.e  and  dip,  ore  oecurring  mainly  as  irregular  segregation* 
imd  being  very  bunchy.  The  existence  of  ore  deposits  without  regular 
walls  is  a  feature  typieal  of  this  field.  The  surface  ores  aa  a  rul«*  are  de< 
cidedly  rich. 

The  Mcnint  Perry  district,  in  Bowen  county,  near  the  coast  of  southern 
Queensland,  is  a  field  of  ct^nsiderable  imjwrtance.  The  predominant  ri^ek 
form  is  granite,  and  the  fissure  veins  therein  are  niineralized  only  for  jx»r- 
tions  of  their  width,  I  he  rich  payntn^aks  averaging  under  one  foot  as  a  Tul»\ 
()re  vakiets  have  <li!*app«*ared  with  depth  in  some  cases,  but  in  other*  have 
field  to  at  lea^t  800  ftet.  The  ores  are  highly  silieious  and  the  gos>iaji*  are 
both  auriferrius  and  argentiferous  aa  a  rule. 

The  ebange  at  depth  of  the  Mount  Morgan  mine,  in  the  MoQnt  Morgan 
field,  from  a  big  gttld  mine  to  a  big  (x>pper  mine,  is  referred  to  in  detail' 
in  the  description  of   that  mine. 

The  Stantborpe  Held  is  an  old  district  of  conaidcrabk  promise,  but  ul| 
now  a  small  prrxhieer  only. 

The  Tenningeriug  district  is  fourth  in  the  state  in  point  of  production^: 
and  has  several  properties  of  promise. 

The  (ilassford  Creek  district  is  a  new  and  promising  field,  with  aciiT( 
development  work  under  way  at  several  prnp«  rtiea. 

The  Cloneurry  field,  in  northern  t^ueensland,  shows  copper  deposits  at 
various  points  over  a  dintriet  alx-nit  75  miles  from  east  to  west  and  at>but 
l.'iO  miles  from  north  to  south,  the  center  of  thia  district  lying  about  ISO 
roilps  south  of  the  Gulf  of  Carpentaria.  The  climate  is  hot  and  wood  supply 
inadequate,  with  shortage  of  water  at  some  p4>int3.  Ore  bodies  are  nuraer' 
ous  and  rich,  but  narrow,  thnugh  showing  good  outcrops,  and  are  said  by 
Thoa.  Gibb  to  present  the  appearance  of  bedded  deposits  rather  than  of 
fissure  veins.  There  also  ar«  occasional  veins  of  greater  widtli,  but  not  out- 
cropping so  prominently,  these  carrying  a  gangue  of  kaolin,  and  the  slaltf 
walU  are  impregnated  with  pyritic  ore,  Indication.s  point  to  defioiiits  of 
low  grade  sulphides  at  depth,  and  some  of  the  oxidised  ores  are  consider(*d^|j 
amenable  to  cheap  leaehing  pr<>ce8Bes.  Mining  and  smelting  have  beei|^| 
haniperM  by  lack  of  cheap  transportation,  but  a  railroad  to  connect  Clon- 
eurry with  the  port  of  Townsville*  to  be  in  oporntion  about  1908^  should 
greatly  atiTiiulate  mining  and  smelting  developments. 

SOUTH  AUSTRALIA.  The  Kapunda  mine  was  found  in  1842,  a 
deeade  before  the  dineovery  of  gold,  and  in  1845  the  Burra  Burra  mine  be- 
gun  prodnetion,   since   which    lime   South   Australia   has   been   a    regiila 
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producer  of  copper  to  some  extent.  The  first  smelter  was  built  in  1851  at 
Port  Adelaide,  and  the  second  at  Wallaroo  in  1861.  There  are  about  500 
mines,  or  attempts  at  mines,  in  South  Australia,  of  which  about  25  have  been 
developed  to  an  important  extent.  The  principal  mines  are  in  the  counties 
of  Adelaide,  Burra  and  Daly,  with  other  mines  of  less  importance  in  the 
counties  of  Flinders,  Light  and  Robe,  and  in  the  Northern  Territories. 

The  Wallaroo  and  Moonta  mines,  in  Daly  county,  on  the  Yorke  Penin- 
sula, much  the  most  important  producers  of  the  state,  are  old  mines,  dating 
from  1863.  The  country  rock  is  porphyritic  and  ores  are  mainly  sulphide, 
though  the  usual  oxidized  ores,  including  a  considerable  percentage  of 
atacamite,  occur  in  the  upper  workings,  with  a  barren  zone  of  50  to  125 
feet  between  the  oxidized  ores  and  chalcopyrite. 

In  the  Kapunda  district,  about  50  miles  north  of  Adelaide,  where  the 
first  copper  discoveries  were  made,  the  ores  are  mainly  oxides  and  car- 
bonates, with  an  appreciable  amount  of  native  copper.  In  the  Burra  Burra 
strict,  about  125  miles  northeast  of  Adelaide,  the  predominant  rocks  are 
limestone  and  shale,  carrying  very  irregular  deposits  of  secondary  ore, 
-with  increased  regularity  in  vein  formation  noted  at  considerable  depth. 
The  promise  offered  by  various  cupriferous  fields  of  this  state  would  seem 
to  justify  a  much  larger  copper  production  than  has  been  secured  a«  yet. 

TASMANIA.  Copper  production  on  an  important  scale  dates  from  the 
opening  of  the  Mount  Lyell  mine,  in  1896,  and  this  remains  the  only  im- 
portant producer  of  the  state.  All  of  the  copper  fields  under  exploration  or 
now  producing  are  in  the  northwestern  corner  of  the  island,  in  the  counties 
of  Montagu,  Russell  and  Wellington. 

The  Mount  Lyell  district,  in  Montagu  county,  is  the  only  developed  field 
of  the  state.  Rainfall  is  heavy  and  the  topography  of  the  district  is  rugged. 
The  principal  ore  bodies  now  exploited  occur  as  maiiiinoth  lenses  of  pyritie 
Tore,  mainly  chalcopyrite,  with  occasional  bomite,  disseminated  through 
pyrite,  occurring  in  conglomerate  and  quartzite,  associated  with  mica  schist. 
A  limited  amount  of  chalcocite,  and  a  little  native  copper,  are  shown  at 
some  properties,  but  the  production  is  almost  exclusively  from  low-jjrade 
disseminated  sulphide  ores,  though  one  mine  is  working  on  native  copper. 

Considerable  prospecting  has  been  done  on  Mount  Darwin  and  Mount 
Jukes,  adjoining  peaks  known  as  the  Darwin  and  Jukes  field.  In  the  North 
Dundas  field  some  prospecting  has  been  done,  and  considerable  ore  shown,* 
this  being  mainly  of  low  grade. 

VICTORIA.  The  principal  copper  field  of  this  state,  so  far  as  can  be 
judged  from  the  very  limited  amount  of  work  done,  is  the  Beechworth  dis- 
trict, where  outcrops  of  ore  have  been  noted  at  a  number  of  points  in  an 
area  of  about  50  square  miles.  Total  production  of  copper  ore  from  all 
the  mines  of  Victoria,  to  the  end  of  1905,  was  only  17,470  lonpf  tons,  valued 
at  £206,895.    Prospecting  was  resumed,  on  a  small  scale,  in  1907. 

WESTERN  AUSTRALIA.  Copper  ore  was  discovered  in  the  North- 
ampton district  as  early  as  1842,  and  the  first  production  was  socun-d  in 
1855,  bnt  no  large  copper  industry  has  been  built  up,  though  a  n\inil)rr  of 
Kniall  mines,  near  thr  coast,  were  workod  in  the  eighth  and  ninth  docados 
of  th"  Xinet«*enth  Century.  Producticm  has  hern  srciirrd  iiunnly  fnun 
selected   ores,    gained    by    hand-drrssing,   shipjH'd    in    distant    sfn«It«'rs    for 
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reduction,  and,  of  course,  only  high  grade  ores  can  afford  a  profit  under 
such  circumstances.  Production  in  1906  was  7,430  long  tons  of  ore,  valued 
at  £50,337,  and  296  men  were  employed  in  the  industry  that  year. 
A  copper  smelter  erected  by  the  state  has  been  sold  to  a  private  company, 
with  the  proviso  that  custom  smelting  be  done  for  all  comers  at  reason- 
able rates,  and  it  is  possible  that  the  building  of  this  smelter  may  mark 
the  beginning  of  a  substantial  industry,  as  Western  Australia  is  by  no 
means  devoid  of  copper  deposits  of  promise.  The  principal  copper  fields 
of  the  state  are  in  the  districts  of  Ashburton,  Champion  Bay,  Mount 
Margaret,  Mount  Morgans,  Murchison,  Northampton,  Phillips  River  and 
Pilbarra. 

The  Mount  Margaret  goldfield  of  the  Mount  .Morgans  district  is  much 
the  largest  producer,  having  mined  4,361  long  tons  of  ore,  valued  at  £21,934; 
in  1906,  and  the  smelter  now  in  operation  in  this  district  should  stimulate 
development  and  production. 

The  Murchison  goldfield  has  several  properties  of  promise,  but  the 
production  of  1906  was  only  133  long  tons  of  ore. 

The  Phillips  River  goldfield,  in  the  extreme  southern  part  of  the  stat«, 
was  the  only  copper  producer  in  1905,  and  in  1906  shipped  2,885  long  tons 
of  selected  ore.  The  principal  ores  of  this  district,  as  mined,  are  malachite 
and  chalcocite,  givinj^  average  assays  of  31.48  per  cent,  copper,  2.16  oz. 
silver  and  0.15  oz.  gold  per  long  ton. 

The  Pilbarra  goldfield  has  copper  ore  deposits  of  promise,  but  these 
have  been  idle  for  several  years.  In  the  West  Pilbarra  district  the  ore 
occurs  in  bodies  of  considerable  size,  as  oxides  and  carbonates  of  high 
grade,  in  schistose  slate  adjoining  an  igneous  intrusive. 

NEW  ZEALAND.  Copper  was  discovered  in  1842  on  Kawau  Island, 
and  copper  mines  were  opened  and  worked  on  Kawau  and  Great  Barrier 
Islands,  circa  1865.  A  copper  property  at  Nelson,  opened  about  1880,  had  a 
smelter,  but  none  of  these  mines  were  successful.  Ore  has  been  found  at 
Omaunu,  in  Whangaroa  county.  The  production  of  copper  ore  from  1853 
to  1904,  inclusive,  was  valued  at  £18,211.  One  copper  property  was  under 
development  at  last  accounts. 
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CHAPTER  XXIIL 
Copper  Deposits  of  Oceanica, 

The    coppt^r     deposits    of    this    grand   division   an*    treated   under    tha 
aes  of  t.b^   various  islands  In  wkich  they  occur,  in  alphabetical  order,  no 
eixi|:)t   betn^  made  to  group  the  holdings  of  the  variout)  great  powers, 

BORICKO.      Coppi^r  ores  and  other  minerals  are  noted  at  several  points 
the  iir»rthern  part  of  the  island,  but  theae  remain  undeveloped. 

C£I«£BES«      A    Dutch  company  has  done  &ome  developmt?nt  work   in 
Pi«-K^»^"i4t    fiistrict^  south  nf  Palehli'h,  in  tho  northern  part  of  the  ii»lnnd, 
the  ore*  cM7eur»  a»  eulphidf  imprt^gnutions  in  i^Iatc.     In  the  same  y^U- 
dmiriet,  alj»r»ut  ten  mil**^  went  of  8omalat4i,  on  Dt'merki  Bay,  a  brwri- 
|t««l   v*^in   tfr^rrit's   atMMit  20  per  cent,  of  slightly  auriferoun^  and  argentifer- 
.^ilpliidea  in  the  form  c»f  rhalwpyHte,  sphalerite,  galena  and  pyritu. 

JAVA-      Poepecting  work  during   1903,  in  the   Poelonz  district,   near 
itnikiii^,   ex|»*ii4t*<l  ii  l«rg*.»  mineral  hody  carrying  fair  valutas  in  aurifcnMiM 
axgf  ntif*-ri»iiN   eJifl|t>t»pyrite,  splialeriti;  and  galena.     The  vein   is  about 
^iro    meters    in   a%*»Tage  width,  openi*d  hy   several  shallow  ^^h.ifts  and   22:i 
Pt^'Fi*   of    iiinfifls.  thw  orew  Mhi»\vn  assaying  from  0,9  to  ^.S.'i  per  eenL  in 
»ppcr  teTM>r« 

In  the  Qiinang  Kendcng  district  there  are  springs  carrying  eopjier 
lid^s  i'l  ginlution,  and  from  those  thermal  waters  crude  iodide  of  copper 
jb^i«ntr»^«l   l»v   «>v»p<*ralion,  the  pnnUirtion  amounting  to  2.340  kilograms  in 

IfS'W'   CALEDONIA.     More  or  less  copper  production  was  secured  from 
I  IIh^    mitiVs    of    X»*w    Caledonia  during  the   last    ipiarter  of  the  Xineteenth 
|fV"iit4iry,  but  the  mines  have  heen  practically  idle  since  1902^  when  the  out- 
pot     w»s    3,721    metric  tons  i>{  copper  ore,  the  greatest  production   having 
[lMr«rci   5.349   metric  tons,  valued  at  f492,310,  in  l8fJ9. 

Xhert*  a.re'  copp^^r  mine*  in  the  distriet*  of  Bonde,  Diahot  and  Noumea, 
'to  the  norlbem  part  of  the  island,  ore  wcurrences  being  noted  in  the  val- 
ters  of  r>iabot,  Neboue  and  Koumac*  The  ore  occur*  as  lenses  in  tah^isp 
*  aiHi  chloritic  schists,  and  as  stockwcrks,  the  oxidi/.ed  ores  near  surface  ear- 
rHmr  2  to  4  grsLmB  gold  per  metric  ton»  while  the  sulphide  ores,  mainly  chul- 
copTTitie  at  depth,  give  considerable  diver,  this  ranging  up  to  200  to  400 
mmmft  p«^  ton  from  selected  ores. 

HI^W   GUINEA    Copper  deposits  are  being  exploited  in  the  Astrolabe 

Mountj^in    ran^*,  »n  the  Laloki  River,  aljout  15  miles  from  Port  Moresby, 

\T]  t*t^  Dritl^h   portion  of  New  Huinea*    The  stratifitnl  beds  «re  mainly  Itme- 

^ritb   t>cc«w(innal  isandstone  and  shale  and  a  few  wmglomerate  tuff  a. 

lint.fi«f*   intru^ionB,  the  district  somewhat  resembling  the  Mount  Lyell 

naitia.     A  shipment  of  17  tons  of  selected  ore,  in  19Q6,  gave 

,  S  to  32  per  cent,  copper,  with  traces  of  gold- 
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PHILIPPINES.    r..pp»*r  or»s  rocor  in  the  isIdHiL^  of  Lnzon.  ^Gi 
SlintUtn*.   M.JL-r»:itr»   and    lanar.   j.nd   their  'jotfurrenee   is   reported, 
rii't   v.-rir>il,   frooi   th**  L-Uni!  uf  Balabac.  in  the   Paragua  group. 
'"(jpfi'T  lA  ^Aid  tu  i/i'x-iir  in  •trrrdm-.ii.pper  giuveLs.  in  addition  to  lode 
\tA.     Appar  -ntiy  th»>  Philippines  ci>atain  c«)a;$iderBble  coppcn*  depoaitik 
ar»*  likely  to  hHcr/n:»r  a  ppiiiTicinz  tield  ot  ^>ni»»  impi>rtance.  eventually. 

Tn  r.h«:  i.-hirni   ..■:"  Lii/i>c  chere  are  •x'currences  oi  copper  ore  in  the 
<:(rA  of  R.itantrai.  B^nifi^.t,  Camarines  Xorte.  Lepanto  and  Tayabaa. 
thp^  mo^t  imif*  .rr.jLnT.  i;opp»^r  mea.«iired  of  the  la  land  occur  in  the  profinoei 
I>-panr/>.  wh»-r^  naLiv.-s  wr^re  mining  and  smelting  copper  ores  before 
I'hilippinen    wf-re   'iiT<:i.>vereii   liv    llagellan.      The    Mancayan   minei  wm 
■.viirk»-<i  l>y  Is'tTT'fU-i  ^Je:wr..•  the  Spanish  cDnijuest,  and  their  metallurgy  VI 
-upri-inffly  ;»iiod-   Th*-  pp .i.-f^s^s  i.^t  retluotion  ci.»n>i.*teii  of  alternate 
;ind  niiLtrini'.  wirh  »-v.-ritiiaI  pp>iiuction  of  in;r«.>ts  of  g«>od  quality,  and  tl 
it\ft.httt\A  pr^-tirnaMy  vr».Ti?  dt-riv.tl   fn^ii  Japani^s*^  t*T  Chinese  soureM.    1 
HfMirion  to  <iip[ilying  th^ir  **\vn  n-'»»il.s,  the  Ijr»rroifs  exp*^rt*.»d  about  tweat 
ton^  nf  riinniif:iPtureti  roppiT  y»'arly.  leading  to  an  invasion  by  the  SpiM 
i^h,  <'n'lin«;  in  the  or?uniziition  «>f  the  Can t a hro- Filipino  mining  oompU| 
liv  '.iliii^h  the  Spanish  and  nativ^»<  joineil  f«»r:*es.  and  two  mineA  were 
«-^fensiveIy  from  \>t\\  to  1^74.  with  an  av»*ra^re  yearly  production  stated  I 
liHVf  in-i-it  alntiit   l.ioo  ti>n-f.  wiirk  ending  with  tht^  di'ath  of  lX>n  Jofl£ 
Siinto^,  an  e\r:pptii.inally  a  1 41'  man.  who  had  t>een  in  charge  of  the 
>irie»-    1^7*   Ihf  small  priMiuctiiin  hxs  InM'n  >»*oured  by  natives  only, 
<;riide    linei,   liiit   iiiiiM^iFtant    "ii'velopnifnt   work   i«4   under   way   by 
r-';inpani«"t.   notaMy   <>ne   ftimptt-^fd    of   American   and   Knglish  capitalM 
wliri  plan  hnilding  a  railmaiL  fmrn  Mancayan  to  a  seaport  on  the 
<-ide  of  the  inland.    The  Mancayan  and  Suyoc  districti».  in  the  southern  ] 
'•f  f^'fiunto,  nn*  l>iit  a   few   inilfs  aftart.     The  Mancayan  ores  are  sail 
sivrrsijfe   nliont    1^   fK*r  ci'nt.  copper,  an«l   in  the  J^uyoc  district  there 
•^t-v.-ral  d«'[K>«iits  of  aiirif«-rou^  t»-trahi'drite.  tennantite  and  enargite, 
inj(  '.i.7  to  :;2.0  p«*r  cent,  copper  and  >5  cents  to  $4.75  gold,  per  short  to^ 
C'haleopyrite  Ik  known  to  exist  in  the  liontoc  district.     In  the  iTovinee  ol 
ftatan<;afl  eojiper  ores  occur  in  the  Loboo  Mountains,  in  veins  of  6  indul 
to  'd  feet  width,  carrying  oxidi/ed  ores,  secondary  sulphidcR  and  chalcopf; 
rit«',  all  auriferous  and  argentifenms,  with  quartz  gangiie.     In  the  pw 
inee  of  neiij^nift,  Luzon,  promising  copper  ores  are  noted  on  the  Buld  RiW^ 
In  tlic?  province  of  Camarines  Norte,  in  the  southern  part  of  Luzon,  theHj 
are  oreurrenees  <if  coppi-r  ore  apparently  worthy  of  investigation.     In  iM 
Parigasinan  distriet.  at  Salasa,  10  miles  west  of  Dagupan,  auriferous  eopp9 
depoHits  arc  worked  to  a  very  slight  extent.    Copper  ore  is  reported  alii 
from  the  province  of  Tayahas,  in  the  i-^land  of  Luzon.  ' 

Samples  of  native  roppcr  have  come  from  the  island  of  Masbate,  h^ 
attemfits  at  minin;r  se«'m  to  have  proven  unsuccessful. 

In  the  island  of  Mindanao  copper  ores  are  not»>d  in  the  province  rf- 
Surijrao.  and  mines  have  heen  worked  by  ^loros  and  Chinese,  in  a  cnidl 
way.  A  (ierman  company  did  some  mining,  going  to  the  point  of  bufll*' 
ing  a  small  smelter,  Imt  did  not  meet  with  success. 

In  the  island  of  Mindoro  occurrences  of  copper  ore,  apparently  all 
«halcupyritc,  arc  reported  from  various  points, 
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Carbonat<>  ores  of  good  tenor  have  been  secured  in  the  province  of 
Antigue,  in  the  island  of  Panay. 

SOLOMON  ISLANDS.  In  this  British  protectorate  copper  is  1>e1ioved 
to  exist  on  several  islands,  and  some  prospecting  was  done  in  1001,  and  a 
little  ore  was  found  on  the  island  of  Rendova,  but  nothing  came  of  the  dis- 
covery. 
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CHAPTER  XXIV. 
Copper  Mines  of  the  World. 

As  in  the  three  preceding  annual  editions  of  this  work,  the  detailed 
descriptions  of  copper  mines  and  companies,  given  in  this  chapter,  are  printed 
in  alphabetical  order,  regardless  of  location.  This  plan,  while  having  some 
obvious  disadvantages,  is  foimd,  upon  the  whole,  the  best  of  any  tried  or 
suggested,  as  it  renders  the  work  fully  self -indexing.  In  actual  practice 
the  plan  is  not  so  easy  to  enforce  as  might  be  assumed,  owing  to  the  large 
number  of  duplicate  names,  and  for  various  other  reasons.  The  definite 
articles  have  been  omitted  from  all  titles  in  English  and  German,  but  could 
not  well  be  omitted  from  Spanish  and  French  titles.  In  cases  where  the 
Spanish  or  French  articles  are  used,  the  descriptions  have  been  filed  upon  the 
name  of  the  mine  rather  than  the  article,  except  that  in  the  case  of  Amer- 
ican or  English  companies  having  Spanish  titles,  the  filing  has  been  done 
upon  the  article,  whether  La,  Las,  Los  or  El.  The  plan  of  indexing  followed 
may  seem  somewhat  cumbersome  and  awkward,  but  the  difiiculties  en- 
countered in  dealing  with  titles  in  a  dozen  different  languages,  each  with  its 
own  individual  idioms,  have  been  by  no  means  inconsiderable. 

As  in  previous  years,  there  is  a  very  considerable  increase  in  the  num- 
ber of  titles,  which  have  grown  from  256,  in  Volume  I,  to  4,626  in 
the  present  Issue.  It  must  not  be  thought,  however,  that  the  supply  is 
nearing  exhaustion.  Chile  alone  has  about  5,000  copper  properties,  mainly 
mere  prospects,  of  very  slight  importance,  only  about  100  of  which  are  in- 
cluded in  the  present  edition. 

AAMDAL  COPPER  MINES  SYNDICATE,  LTD.  IIORWAY. 

Property  sold  and  company  wound  up,  circa  1903. 

AAMDAL  MINE.  IIORWAY. 

An  old  property,  at  Mo,  Bratsbergamt,  Norway,  which  formerly  was 
worked  to  a  considerable  extent.  Was  sold,  circa  1903,  to  the  Tharsis  Sul- 
phur &  Copper  Co.,  Ltd.,  by  the  Aamdal  Copper  Mines  Syndicate,  Ltd., 
and  was  resold,  circa  1904,  to  a  Norwegian  syndicate.  The  mine  made  240 
tons  of  fine  copper, in  1895,  when  last  worked  as  a  producer.  Development 
by  the  Tharsis  company  is  said  to  have  shown  a  large  body  of  low-grade  or»» 
and  property  is  regarded  as  promising,  if  worked  on  a  lai^  scale,  with  a 
fully  modem  plant. 
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sona,  with  capitalisation  $1,000,000,  shares  $2.50  par.     Lands,  sundry  claims, 
3  miles  from  Bisbee,  opened  by  a  30'  shaft,  showing  ore  assaying  well  in  gold 
and  copper.    Officers  of  company  enjoy  a  good  local  standing. 
ADVEHTURE  CONSOLIDATED  COPPER  CO.  MICHIGAN. 

Office:  32  Broadway,  New  York.  Mine  office:  Greenland,  Ontonagon 
Co.,  Mich.  Isaac  H.  Meserve,  president;  James  L.  Bishop,  vice-president; 
W.  R.  Todd,  secretary  and  treasurer;  preceding  officers,  Chas.  J.  Devereaux, 
James  S.  Dimstan,  Chester  E.  Weston  and  Chas.  D.  Hanchette,  directors; 
W.  A.  O.  Paul,  assistant  secretary  and  treasurer;  Samuel  Brady,  superin- 
tendent; W.  H.  Williams,  mining  captain;  Allan  M.  Eddyvean,  mill  super- 
intendent; A.  H.  Sawyer,  engineer;  S.  A.  Prince,  clerk. 

Organized  Oct.  17,  1898,  mider  laws  of  Michigan,  with  capitalization 
$2,500,000,  shares  $25  par;  paid  in,  $20.  American  Loan  &  Trust  Co.,  Boston, 
registrar;  Old  Colony  Trust  Co.,  Boston,  transfer  agent.  Calls  on  capital 
stock  have  been  as  follows:  $5  on  organization;  $3,  June,  1900;  $6,  June, 
1901;  $2,  October,  1902:  $2,  June,  1903;  $1,  September,  1904;  $1,  Jan- 
uary, 1905. 

Official  returns  to  the  state  of  Michigan  as  of  date  Jan.  1,  1905, disclose 
the  following  figures: 

Amount  of  cash  paid  in  on  capital  stock $1,850,000.00 

Amount  paid  in  by  conveyance  of  property 250,000.00 

Entire  amount  invested  in  real  estate 250,000.00 

Amount  of  personal  estate 87,203.94 

Amount  of  floating  debt 50,127.25 

Amount  due  company 49,479.72  * 

Lands  include  the  old  Adventure  and  Hilton  tracts,  in  one  body  to  the 
eastward,  and  the  Knowlton  tract,  lying  a  mile  southwest,  with  total  area 
of  1,696.22  acres  on  the  mineral  belt,  also  a  millsite  on  Lake  Superior.  The 
mineral  lands  are  located  in  Sections  35  and  36,  Town  51  North,  Range  38 
West,  and  in  Sections  1  and  2,  Town  50  North,  Range  39  West.  The  Toltecs 
and  part  of  the  Belt  lie  on  the  North,  Aztec  on  the  east,  Teoltec  and  Mass 
on  the  south,  and  the  Mass  on  the  west  of  the  main  tract.  The  Knowlton 
tract  has  the  Mass  to  the  north  and  east,  Flint  Steel  to  the  south  and  Mich- 
igan to  the  west,  the  Ridge  mine  of  the  Mass  lying  between  the  two  Adventure 
tracts.  The  village  of  Greenland  lies  on  the  northwestern  comer  of  the  Ad- 
venture's principal  tract,  and  the  village  of  Maple  Grove,  controlled  by  the 
company,  is  near  the  mine. 

The  old  Adventure  mine  was  opened  in  1850,  along  a  line  of  ancient  pits 
showing  prehistoric  mining.  The  largest  annual  production  was  116  tons. 
1,^1  lbs.  fine  copper,  in  1857.  After  closed  by  the  owners,  the  old  openings 
were  worked  for  years  by  tributors,  with  good  results,  being  notably  rich  in 
silver. 

The  Hilton,  or  Ohio  mine,  opened  in  1863,  on  the  Mass  lode,  never  was 
worked  vigorously.  The  Knowlton  was  opened  in  1853.  These  three  old 
mines  made  974  tons,  1,173  lbs.  fine  copper,  previous  to  their  merging  as 
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the  Adventure  Consolidated,     Work  wai5  started  Nov.  1.  1898«  by  the  present 
company, 

Tht'  Adventure  has  a  stories  of  7  parallel  eopper- bearing  beds  in  a 
section  of  about  1,200',  and  those,  coupled  with  the  existence  of  Adventure 
Bluff,  a  300*  hill,  luive  causied  the  opening  of  the  mine  by  adits  wi  well  a^  by 
shafts.  The  "South  Range,"  or  "t>ergreen  lielt"  of  Ontanagon  ef:)unty,  eom- 
prisea  a  belt  of  bedded  traps,  amygdaloida  and  congloineratefl,  7  of  these 
amygdaloids  carrying  eopper  on  the  Adventure  tract.  These  lodes,  from 
north  to  south, arc  as  follows:  , 

(1.)  KnowUon.  This  is  thtj  bed  on  whieh  the  shafts  of  the  mine  are 
opened,  and  appunintly  is  the  richej<t,  ranging  4'  to  28'  in  mdth,  with  an 
average  of  alxnit  iO',  It  carries  epidote,  ehlfirite,  pn^hnite,  and  the  minerals 
eomraonly  foimd  as^jciatwl  with  tlietH'  in  the  Kcweenawan  serjes.  A  con- 
siderable part  of  the  prtjduct  i.s  heavy  c<:>pp«^r, 

(2,)  Merehant-s.  linderliefi  the  Knowlton  bed  at  a  distance  of  20*  to 
55',  and  averages  about  10'  width,  1h  a  stamp  lode,  but  has  produced  niassea 
up  to  51K)  poimds  weight,  and  is  opened  by  urojiacut^s,  with  conbiderable 
drifting. 

(3,)  Mas«.  A  continuation  of  the  same  lode  found  at  the  Ridge  mine 
nf  the  Mass  l^onsolidated.  Averages  Ity  width  and  lioss  100'  south  of  the 
Mt'rehantfj,  Carries  no  htjavy  c<>pper  and  but  Htth*  istumjvrock.  In  the 
Hilton,  to  till'  ca»t,  thi?  Mass  li>de  shows  good  roi'k,  as  it  does  also  in  the 
Knowlton  mine,  to  the  scjuthwent. 

(4*)  Nortli  IJntlt^r.  Lies  nearly  lOty  south  of  the  Mass»  and  carries 
some  copper,  but  has  not  been  test<*d  extensively, 

(5.)  Butler,  or  Champion.  Is  the  most  vigorous  amygdaloid  in  the 
property,  ranging  12'  to  50'  in  width,  with  an  average  of  about  20',  and  liet 
nearly  200'  south  of  the  North  Butler,  Range;^  in  value  from  very  rich  to 
absolut-ely  worthle^^.s,  earrj^ing  mans^'^  to  a  ixm^^siderable  extent^  and  alway* 
lias  been  noted  for  its  richness  In  silvtT,  but  in  proportion  to  its  great  \%ndth 
givers  but  a  small  amount  of  staiiip-rock,  though  tine  stopes  are  opened  occa- 
sionally. This  IhxI  apparf^ntly  hits  a  felsite  base,  and  chemically  and  m.in- 
emliigirally  differs  from  the  par.illpl  Ktnita  on  either  side,  A  large  amount 
of  opening  work  has  boen  done  on  this  lode,  and  the  Butler,  next  to  the  Knowl- 
ton, has  thf  mofit  development  and  gives  the  best  showing  of  any  of  the 
eeven  parallel  hvds  of  the  mine, 

(6,)  Oginia,  Li«>-s  alxiut  100'  south  of  the  Butler,  and  has  been  but 
little  open<*d  on  the  Adventure,  but  shows  some  good  stamp-rot^k  In  placet 
though  very  bimchy, 

(7.)  Evergreen.  Lies  about  250'  south  of  the  footwall  of  the  OgimH, 
and  avenigps  about  10'  width,  Han  produced  considf*mS>le  copper  at  ad- 
joining mines.  The  Ev^Tgrceii  hna  lit^n  tapped  by  a  rn».sseut  fmm  the 
sixt  )*  level  of  No.  3  nhaft,  showing  cneouraging  eopi**r  ground.  The  KvtT- 
grren  is  the  Ix'st  lode  of  thu  Miiss  mini-,  but  has  bix-n  given  Uttlc  attention 
at  the  Advcntun*. 

Tlie  cuprifrrouH  lodr  <  of  th*-   Evergreen   l>eM  are  not^rioudy   hunrhy» 
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being  rich  in  spots  and  nortUess  at  other  points.  The  strike  of  the  pckrallel 
lodes  of  the  Adventure  is  X.  73^  E.  on  the  main  traet.  where  operations  are 
DOW  in  progress,  and  the  shafts  are  sunk  at  an  an^e  of  4o^.  There  are  4 
tannels,  and  4  shafts,  latter,  except  Xo.  1,  in  the  Merchant  lode,  being  sunk 
00  the  Knowlton  bed,  at  45^,  and  numbered  from  west  to  east. 

No.  1  shaft  has  three  compartments,  7x18'  inside  of  timlx^rs,  and  is 
IJSO'  deep.  Surface  equipment  includes  a  38x59^  steel  boiler-house  with 
three  50(Mi.  p.  Burt  boilers;  a  59x59^  steel  engine-house  liaving  an  AUis- 
Chalmers  double-cone  duplex  direct-acting  hoist  with  42x60*  cylinders, 
capable  of  raising  a  12-ton  load  from  a  depth  of  5.00(y  on  an  incline  of  45** 
at  a  speed  of  2.000'  per  minute,  and  a  38x65'  steel  compressor-house,  with  a 
60-driU  Rand-Corliss  air-compressor  of  high  ethciency.  No.  1  shafthouse 
and  rockhouse  are  separate  buildings,  200^  apart. 

No.  2  is  a  2-compartment  sliaft,  6x12*  inside  of  timbers,  and  was  discon- 
tinued at  depth  of  190^  and  hoist  removed. 

No.  3  is  a  3-compartment  shaft,  7x18'  inside  of  timbers,  8(>5'  dec^p,  with 
a  42x84'  combination  steel  shaft-rockhouse  110'  high.  The  59x59' engine- 
house  is  of  wood,  with  a  duplicate  of  the  hoist  at  No.  1.  This  is  the  prin- 
cipal shaft  of  the  mine,  and  the  east  drifts  toward  No.  4,  are  showing  well 
in  the  lower  levels. 

No.  4  shaft,  2,200^  east  of  No.  3,  was  st^irted  Si»pt.  1,  1905,  and  was  187 
deep  at  end  of  the  year.  This  shaft  also  b  on  the  Knowlton  bed,  and  shows 
a  lode  of  8'  at  the  ledge,  widening  to  about  16'  at  the  bottom,  and  gives  an 
encouraging  showing  of  copper.  A  temporary  shaft-rockhouse  has  been  built, 
and  rail  connections  were  supplied  in  the  spring  of  1906,  and  it  is  hoped  that 
No.  4  may  become  an  important  producer. 

No.  5  is  merely  a  tentative  site  for  a  shaft,  alx)ut  1,000' cast  of  No.  4, 
marked  by  a  trench  across  the  Knowlton  lode,  which  shows  rather  encouraging 
rock  at  that  point.  The  principal  promise  of  the  mine  is  on  the  Knowlton 
lode,  in  tlie  eastern  part  of  the  mine.  The  parallel  lodes  have  l)een  prospected 
to  a  slight  extent  by  crosscuts  driven  south  from  shafts  1  and  2.  The  mine 
was  workmg  33  power  drills  at  the  close  of  1905. 

Water  for  boilers  is  taken  from  a  stream  dammed  near  No.  1  shaft.  The 
mine  has  a  complete  electric  light  and  power  plant,  and  an  electric  haulage 
plant  in  the  Butler  tunnel.  The  principal  mine  buildings  are  sheathed  with 
steel  and  painted,  and  the  mine  location  is  exceptionally  attractive.  Pn)- 
tection  from  fire  is  secured  by  water  mains,  fed  from  a  reservoir  on  Adventure 
Bluff.    The  mine  is  served  by  a  spur  of  the  Copper  Range  Railroad. 

The  stampmill,  at  Edgemere,  on  Lake  Superior,  went  into  commission 
Sept.  22,  1902.  The  mill,  built  and  equipped  by  the  Allis-Chalmors  ('o.,  is 
13.5x217',  of  steel  on  stone  foundations,  with  a  (59x72'  boiler  houw  and  32x72' 
p^nnp-house.  Equipment  includes  3  Allis-Cluilnicrs  heads,  fitted  with  Pa r- 
nall-Krause  mortars  having  U-lfi''  openings  in  discharge  screens,  with  two 
horizontal  revolving  schm'US  having  5-16"  openings  for  each  head.  The  stamp 
pi"^ton<?  .iFP  automatically  rotated,  equalizing  wear  on  the  shoes.  From  the 
"^'voivinK  scre«'ns  of  the  heads  the  crushed  rock  p'x  ;  to  tlie  fet.nnitor  jIrm,  24 
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for  each  head,  or  72  for  the  mill,  thence  to  36  finisher  jigs.  There  are  round 
filLme-table^,  3  Overstrom  and  3  Wilflt^y  concentrators,  and  Huntington  mills 
for  the  raggings.  The  rock-bins  have  a  storage  capacity  of  4,500  tons.  Coal 
ia  dehvercd  from  trestles  to  L»oiler-roomB  by  gravity,  through  chutes.  The 
pump  is  a  16,()00,iHK>*gallon  Riedler,  drawing  ita  supply  from  Lake  Superior 
t}ux>ugh  a  tunnel  extending  1/2U0'  under  the  lake*  Miscellaneous  improve- 
ments at  the  milkite  iuflude  an  olliee,  sniithy,  machine-shop,  dwi^UingB,  etc, 
TliereisS'to  12'  of  clear  water  off  shore,  permitting  the  landing  of  ca^goefl 
from  scowa,  in  good  weather* 

The  fortunes  of  the  Adventure  were  at  a  very  low  ebb  when  the  tnanage- 
meat  of  the  mine  was  taken  by  Mr.  Brady,  on  April  1 ,  1904.  In  fact  the  man- 
agement took  a  referendiuii  vote  of  eliareholders  to  decide  wlicther  a  dollar 
ftSBefisment  should  be*  levied,  or  the  sponge  thrown  up  for  good.  High-water 
mark  in  production  was  rcuichc^  June,  1903.  with  an  output  of  155  ton:*  of 
minend,  aft<^r  which  producton  declined  steadily  until  it  reached  6:i  tons  in 
April,  ltMJ4.  The  decrease  was  due  to  lack  of  htoping  ground.  Under  Mr. 
Brady's  careful  nianagcinetit  prtiduction  lias  been  incre4fciH^d  slowly,  and 
reachi^d  144  tons  in  January,  tlMK*.  At  the  aame  time  re^ierv^e  tftopos  havo 
bt^en  increased  and  the  general  underground  position  greatly  strengthened* 

In  the  calendar  year  BX)3»  the  Adventure  nuide  2,182,608  Iba.  fine  copper^ 
and  expended  $140,982.42  more  than  its  eaniings.  In  1904  the  productlofi 
WLks  1,380,180  lbs.  firut  tripper  and  outgo  ex(!pcded  Ineonic  by  $92,032.08.  In 
1^5  the  output  of  fine  copper  was  1,606.208  lb.H.,  and  balanco  of  exp<i'nditure3 
over  earnings  was  $88,65L0(),  tins  inclmiing  $14,195,47  for  construction 
account.  On  the  face  of  matters,  the  showing  is  not  very  encounijEiing*  but 
inspection  of  the  work  under  way  gives  a  more  hopeful  appearance  to  the  ca^e. 
The  niine'fif  monthly  product  is  growing  slowly,  rc-^rx^e  stopea  are  being  in- 
creased, and  better  ground  is  being  opened  in  the  eastern  part  of  the  mine- 
There  is  not,  in  Uike  Superior,  a  more  capable  and  upright  mine  manager  tlian 
Mr.  Brady.  He  was  called  into  the  case  as  a  last  attempt  to  save  the  patient *« 
life,  when  an  autopsy  seemed  the  next  step  in  tlie  pnoceedings.  He  has  done 
very  well  indeed,  in  the  face  of  great  difficulties,  and  if  the  Adventure  can  be 
made  a  paying  mine,  Mr.  Brady  will  make  it  Kuch,  The  shareholders  should 
rt^memlx'r  tliai  Mr.  Briidy,  beyond  question,  Siived  the  life  of  the  mine  in  1904, 
and  tliey  should  give  him  a  cliancc  to  put  the  property  on  its  feet  -a  process 
that  will  refill  ire  time  and  money. 
AEXrTA  GOLD  &  COPPER  MIHIHG  CO.  UTAH, 

Formerly  operated  at  Bingham  Canyon,  Salt  Lake  Co..  Ulnh. 
AETNA  mWB.  mCHIOAH. 

Sold.  11M>5,  to  Keweenaw  Copper  Co. 
AETNA  MINING  CO*  COLORADO. 

Letter  returned  unclaimed  from  former  mine  otiic^*,  Bonjuizj^,  Colo. 
AETNA  MINING  CO.  WYOMING. 

I  >fliec:  c"iie  of  R,  H,  Feiiland,  pn^stdent .  Merrill,  Wis,  Mine  othr  e:  Ui  vrr- 
fide,  Carixin  C<k,  Wyo.  Julius  Tbielman,  secretary;  Hnger  Daniels,  K»iperin-, 
tcndcnt.     Organized  under  laws  of  Wyomuig.  with  capitalijcution  $I,000,UOC 
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■hares  $1  par.  Lands,  7  daims,  area  110  acres,  in  the  vicinity  of  Beaver  Creek, 
circa  12  miles  south  of  Elncampment,  showing  4  veins  ol  3'  to  6'  width,  as  fis- 
sures and  as  contact  veins  between  granite  and  quartiite,  carrying  chalcopy- 
rite,  bomite  and  chakocite,  estimated  to  average  25%  copper,  and  developed 
by  a  shaft  of  200^  and  tunneb  of  125'  and  380^.  Has  a  40-h.  p.  steam  plant. 
AFORTUHADA  COPPER  MIIIES,  LTD.  .  SPAIN. 

Title  changed,  1903  to  Rio  Rimal  Copper  Co.,  Ltd. 
AFRICAN  &  AUSTRALIAN  CO.,  LTD.  AUSTRALIA. 

Offices:  Broad  Street  House,  London,  E.  C,  Eng.  J.  B.  Palmer,  chair- 
man; H.  J.  Dixon,  secretary.  Organised  April  7, 1902,  as  a  third  reconstruc- 
tion of  the  West  Australian  Mining  Co.  and  Victoria  Copper  Co.,  with  capi- 
talization £120,000  shares  2s.  par.  Holds  stock  interests  in  the  Copper  Selection 
Syndicate,  Ltd.,  and  various  other  enterprises. 

AFRICAN  NOBLE  DUKE  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office  and  mine:  P.  O.  Box  1351,  Bisbee,  Cochise  Co.,  Ariz.     Georgi*  W. 
Vandemiark,  president;   Joseph  Hughes,  vice-president.     Company  dot's  not 
pay  its  debts  and  apparently  is  moribund. 
AFTERTHOUGHT  MINING  CO.  CALIFORNIA. 

Dead.     Lands  sold  to  Great  Western  Gold  Co. 
AFTON  MINING  &  SMELTING  CO.  MONTANA. 

Letter  returned  unclaimed  from  former  office,  Helena,  Mont.  Described 
in  Vol.  V. 

AGASSIZ  MINING  CO.  ARIZONA. 

Office:  92  State  St.,  Boston,  Mass..     Letter  returned  unclaimed  from  for- 
mer mine  office,  Ray,  Pinal  Co.,  Ariz.     Organized  1900,  with   capitalization 
$1,250,000,  shares  $1  par.     Lands  17  claims,  also  40  acres  of  placer  gold  prop- 
erty, on  the  Gila  river,  near  Ray.     Idle  and  apparently  moribund. 
AGATE  HARBOR  MINE.  MICHIGAN. 

Office:  care  of  Mrs.  Anna  Scott  Block,  owner,  100  Washington  St.,  Chi- 
cago, Ills.  Lands,  in  Keweenaw  county,  Michigan,  have  been  slightly  pros- 
pected, but  property  never  was  a  producer. 

GEWERKSCHAFT    AGNESENHUTTE.  GERMANY. 

Has  sundry  mines  of  iron  and  copper  pyrites  in  Hessen-Nassau,  (Jcmiany. 

ACORDO  MINE.  ITALY. 

A  small  copper  mine  in  the  province  of  Venctia.  Italy. 
MINA  AGUA  BLANCA.  MEXICO. 

Is  controlled  by  the  Dwight  Fumess  Co.  A  partly  (l(*V('lop<'d  proiwrty, 
about  ten  hours'  ride  (horseback),  northwest  of  Autldn,  Jalisco,  Mexico.  Prop- 
erty considered  promising. 

AGUASCALIENTES  METAL  CO.  MEXICO. 

Office  and  mine:  Asientos,  Aguascalientes,  Mex.  Employs  000  men.  Dr. 
Chas.  L.  Bennett,  president;  Kuno  Doerr,  vice-president;  Victor  Ilunton,  hw- 
"?tary;  Albert  Doerr,  general  manager.  Organized  Dec.  31,  HKX),  iiiidir  laws 
of  Mexico,  with  capitalization  $35,000,  Mexican,  sliare.s  $.5(X)  par.  Is  r)p<rated 
"  a  dose  corporation.  On  Dec.  31,  1905,  had  quick  assets  of  $150,(XK),  in- 
cluding $50,000  cash,  Mexican,  and  was  without  accrued  liabilities.     Lands, 
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82  pertencncias,  htva  circa  200  acres,  in  the  Asientos  and  Tepeiald  < 
showing  5  ure  bodies,  of  which  4  arc  being  developed,  these  having  av 
widtlis  of  r/  tmccable,  1,000',  and  carrying  average  values  of  3%  to  7% 
per,  10  oz.  silv(?r  and  0.1  oz.  gold  per  ton,  in  oxide,  carbonate  and  sulphide  fl 
The  Mcrced-Orito  mine,  8  kilonict^^rs  west  of  Cobre  station,  on  the  '. 
Union  llailway,  lias  shafts  of  2r>0'  and  300^  and  the  San  Simon  y  Anezasl 
tunnels  of  10(t  and  of  125  meters  length.     Mine  lias  about  2  miles  of  i 
ground  openings.     Has  a  110-h.  p.  De  Laval  steam  turbine  dynamo,  1 
and  Cameron  electric  triplex  pump,  at  the  Merced-Orito.     Has  eJectiie  1 
of  20-h.  p.  and  of  50-h.  p.,  gt)od  respectively  for  1,000'  and  SfiOff  ( 
with  a  good  power-house  and  other  necessary  mine  buildings.     The  i 
Central   railroad   reaches  the  mines.     Output  averages   1,250  tons  ai  i 
monthly  and  is  sold  to  tlie  Aguascalientes  works  of  the  American  i 
<fe  Refining  Co.     Production,   1905,  was  about   1,250,000  lbs.  fine 
^125,000  oz.  silver  and  1,800  oz.  gold.     Estimated  output  of  fine  oopperl 
190G  is  1,750,000  lbs.     Management  is  good,  and  the  property  is  ( 
to  be  of  much  more  than  average  promise. 
MINA  AGUILA. 

In  the  Sierra  Ponces,  Chihuahua,  Mexico.     White  &  Duran,  op 
last  accounts.     lias  argentiferous  copper  ore. 

AHMEEK  MINING  CO.  MIC 

Office:   199  Washington  St.,  Boston,  Mass.  Operating  office:  Ho 
Mich.     Mine  office:    Kearsarge,  Keweenaw  Co.,  Mich.     Albert  S. 
president;  Norman  W.  Huire,  vice-pre.sident  and  general  manager;  W.J. 
secretary  and  treasun*r;  Wm.  J.  I'ren,  general  superintendent;  Russell  ( 
surface  superintendent;  Thomas  Rapson,  chief  mining  captain;  Chas.  D. ! 
engineer;  John  T.  Reeder,  cliief  clerk  and  purcliasing  agent;  Wm.  VealCf  < 
II.  B.  Clausen,  superintendent  motive  jwwer.     Organized  1880,  under  1 
of  Michigan,  with  capitalization  $1,250,000,  shares  $25  par;  $17  paid  J 
Last  call  on  capital  stock  was  $5,  February  5,  1905. 

OfRcial  returns  to  the  state  of  Michigan  as  of    date,  Jan.    1,    1905» 
close  tlie  following  figures: 

Amount  of  casli  jxiid  in  on  capital  stock 

Amount  paid  in  by  conveyance  of  property 500,C 

Entire  amount  invested  in  n?al  estate 49SJi 

Amount  of  personal  estate 186,6 

Amount  of  floating  debt I9ji 

Lands  920  acres,  lying  west  and  south  of  the  Mohawk.  Was  Mti 
in  1880,  by  tlie  Seneca  Mining  Co.,  to  work  the  Kearsarge.  or  Hou 
conglomerate,  and  under  tlic  management  of  Capt,  John  Daniell  simk  2 1 
in  tliis  bed,  whicli  averages  alx)ut  70'  width,  with  3  paystreaks,  of  2*  telj 
width  each,  aggregating  7'  width,  each  carrying  copper  in  good  quanti 
but  not  payable,  owing  to  grent  width  of  partially  or  wholly  barren  l 
Resumed  work  December  2,  HM)2.  and  exchangcnl  11.188  acres  with  the  A| 
louez,  in  July,  1903,  for  an  eqiuil  area,  this  giving  each  property  a  better  tf 
rangement  of  lands  for  development .     The  Kearsarge  lode  was  located  h^ 
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diamond  drill  in  the  spring  of  1903,  and  immediately  opened  by  a  137'  cross- 
cut sent  from  the  bottom  of  an  old  100'  vertical  shaft.  The  bed  was  found 
both  wide  and  strong,  carrying  a  high  grade  of  stamp-rock  and  heavy  copper, ' 
fuUy  equal  in  appearance  to  almost  any  other  opening  on  the  great  Kearsarg^ 
lode.  The  crosscut  also  showed  finely  disseminated  copper  in  the  footwall 
for  20^  before  reaching  the  lode.  Drifting  was  begun  wiien  the  lode  was 
reached,  and  an  incline  shaft,  known  as  No.  1,  was  holed  through  to  the  sur- 
face by  an  upraise  from  below. 

The  mine  is  opened  by  two  shafts,  1,445'  apart.  Owing  to  the  peculiar 
configuration  of  the  Ahmeek  tract,  there  is  no  room  for  additional  shafts. 
No.  1  was  740^  and  No.  2  was  853'  deep  at  the  close  of  1905.  Ten  power  drills 
are  in  use,  of  which  6  are  drifting,  1  sinking,  and  3  stoping.  More  could  be 
used  were  there  sufficient  compressor  capacity.  The  sliafts  are  connected, 
as  yet,  on  the  first  level  only,  but  further  connections  will  be  secured  during 
1907.  Drift-stopes  are  carried,  permitting  a  considerable  production,  and 
the  stopes  opened  are  of  good  grade  throughout.  No.  1  shaft,  which  will  be 
cut  off  by  the  side-lines  of  the  Allouez,  at  a  depth  of  slightly  less  tha,n  3,000', 
apparently  is  the  richer  of  the  two.  In  sinking  these  shafts,  concrete  was 
substituted  for  wooden  sleepers.  Concrete  ties  were  moulded  in  place  upon 
the  natural  anchorage  of  rough  rock,  cores  being  left  for  rods  to  bolt  the  rails 
to  the  stringers.  The  concrete  stringers  are  cheaper  than  those  of  wood,  and 
presumably  of  longer  life,  though  harder  upon  the  rails  and  rolling-stock. 
E^h  shaft  has  two  skips  in  operation.  Each  shaft  is  to  have  a  shafthouse, 
with  trolley  to  the  centrally  located  rockhouse,  adjoining  the  power  plant . 
The  rockhouse,  of  brick,  is  to  have  a  cylindrical  steel  rock-bin,  32'  in  diameter 
and  45'  high,  with  concrete  foundation,  and  a  tunnel  with  railroad  truck 
beneath,  so  that  cars  can  be  filled  directly  from  the  bin,  by  gravity  alone. 

The  power  plant,  midway  between  the  shafts,  has  a  boiler-house  of 
structural  steel  and  a  power-house  of  brick.  The  power-house  is  to  have 
2  double  conical  drum  hoists,  of  one  mile  capacity  each,  and  a  high-duty 
air-compressor,  latter  under  erection  early  in  1906.  The  power-house  really 
IB  in  three  sections,  with  the  boiler-house  between,  flanked  on  either  hand 
by  engine-houses  Nos.  1  and  2,  for  the  respective  shafts.  The  boiler-house 
has  five  boUers,  with  room  for  eight. 

A  complete  geological  cross-section  of  the  Ahmeek  tract  was  secured 
in  1904,  by  diamond  drill  borings.  Production  was  begun  April  21,  1904, 
at  the  Tamarack  mill.  One  head  at  the  Isle  Royale  mill  was  leased  late 
in  1904.  Rock  is  furnished  from  drift-stopes,  carried  10'  to  18'  high,  and  the 
full  width  of  the  lode.  In  this  way  a  considerable  production  is  secured, 
going  a  long  way  toward  paying  for  development.  Production,  1905,  was 
1^2,957  lbs.  fine  copper.  The  Ahmeek  is  well  managed,  and  is  certain  to 
make  one  of  the  best  amygdaloid  mines  of  the  Lake  Superior  district. 

COKPAGlflE  DES  MINES  D*aIN-BARBAR.  ALGERIA. 

Offices:    39,  Rue  Dulong,  Paris,  France.     Mine,  in  the  department  of 
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Conatantmc,  Algerifti  shows  several  vems  of  chalcopyrit€,  asaajring  8%  to 
15%  copper,  associated  with  sphalerite  and  galena.     Idle  since  1899. 
AJAX  GROUP.  BRITISH  COLUMBIA. 

On  Valdes  Island,  Nanairao  district,  B.  C,     A  prospect,  from  which  30 
tona  of  ore  yielded  25%  copper  and  $6  gold  and  silver  per  ton.     Idle  for 
ieveral  years. 
AJAX  MIKE.  MONTANA. 

Mine  office:     Fox»   Beaverhead  Co.,   Mont«     Noyes  A  Morse,   owners; 
W.  B.  Stanch  fie  Id,  superintendent,  at  last  accounts.     Ores  carry  gold,  silver, 
lead  and  copper.     Has  steam  power  and  a  5-stamp  mill, 
AJAX  MINING  CO  UTAH. 

OiHce:  SjiU  Lake  City,  Utah.  Thoa.  Weir*  {President  and  general  manager; 
John  M.  Bart,  secretary.  Property  ia  operated  by  lessees,  under  contract 
with  marmgeinent  of  the  property.  For  the  year  ending  Oct.  I,  UK)5,  pro- 
duction was  5,077  tons  of  ore  of  all  grades,  carrying  avemge  values  of  3»75% 
copper,  8.85  oz.  silver  and  $7  gold  per  ton.  The  first-class  ore,  243  tons, 
carried  upwards  of  15%  copper.  Main  shaft  is  1,000'  In  depth,  and  the  mine 
has  considerable  tmdergrotmd  develfipraent.  The  company  seems  well 
handled  and  mint?  is  regarded  as  promising. 
AJO  COPPER  MOUNTAIN  MINES  CO.  ARIZONA. 

Office  237  Crosyley  Bldg,,  San  Francisco,  Cal.  Mine  office:  Gila  Bend, 
Maricopa  Co.,  Ariz.  Chas.  Henderson,  president;  O,  F.  Melden,  secretary; 
Anthony  Bray,  superintendent.  Capitalization  $1»(KX),000,  shares  $5  par. 
Holds  the  Ajo  mines,  including  the  Shot  well  mine  in  the  A  jo  Basin,  120  milea 
south  of  Tucson  and  170  miles  southeast  of  Yuma,  under  bond  and  letkm 
from  Thos.  Doak  &  Son,  owners.  Property  includes  antiguas,  first  opened 
1763,  and  worked  by  Spaniards  and  Mexicunn,  which  have  produced  consider* 
able  ricli  copper  ore,  including  ruitivf»  copper,  shipped  to  Swansea  and  San 
Francisco  for  reduction.  Thf>  Shotwrll  mine  has  a  10-stamp  mill  and  2  Wood- 
bury concentrators.  Property  is  rich,  but  handicapped  by  lack  of  adequate 
t m n s po rtai i r > n  f :i c iVd  il s . 
AK'SAR  BEN  COPPER  CO.  WYOMING- 

Mine  office:    Encampment,  Carbon  Co.,  Wyo.     A.  H.  Crow,  superin- 
tendent.    Property  fias  a  strong  gossan  capping  of  hematite  and  limonite, 
and  an  SC  shaft,  with  small  stream  plant,  and  is  worked  intermittently,  as 
the  company  can  raisi^'  fund**. 
ALABASTER  CAVE  GROUP.  *  CALIFORNIA. 

Office;  care  of  Holmes  Lime  Co,,  owners,  22  Sacramento  St.,  San  Fran- 
cises!,  Cal.  L;inds,  180  acres,  7  mW^s  e^ast  of  Newcastle,  Placnr  C^ounty,  Cal- 
ifornia, Vein  is  iracealilo  5  miles,  with  strong  gossan  outcrop.  Ore  is  snid 
to  avi-rago  4%  eupp>r,  from  paystreak  of  3'  to  8'  in  a  contact  vein  12*  to  20' 
wide  Jietwcen  hmestone  and  slate.  Idle. 
ALACRAN  MINE.  MEXICO. 

OwnM  by  Morffximia-Afiipc  Development  Co.,  S.  A. 
ALADDIN  MINING  CO.  MONTANA, 

Mine  otHcc:   Clinton,  M^sskiuIu  Co.    Mont.     Idle  for  some  ycara. 
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ALAMEDA  MXIfllfG  CO.  WYOMING. 

Office:  care  of  P.  J.  Winters,  manager,  Encampment,  Wyo.     Mme  office : 
Saratoga,  Carbon  Co.,  Wyo.     Lands,  three  claims,  near  the  Charter  Oak 
property,  opened  by  shallow  shafts,  deepest  3(y,  and  a  IW  tunnel,  said  to 
show  encouraging  ore. 
ALAMO  COPPER  CO.  ARIZONA. 

Said  to  have  copper  claims  near  Ajo,  Arizona,  but  not  found. 
ALAMOS  MINING  CO.  MEXICO. 

Office:  care  L.  C.  Hanks,  secretary  and  treasurer,  Douglas,  Ariz.  Harry 
F.  Smith,  president.  Organized  February,  1906.  Lands,  sundry  claims  be- 
low Guaymas,  in  the  Alamos  district  of  Sonora,  Mexico,  slightly  developed, 
said  to  show  argentiferous  copper  ores.  Company  is  said  to  plan  erecting  a 
smelter. 
ALASKA  AMALGAMATED  COPPER  CO.  WASH. 

Office:  care  of  E.  V.  Dillman,  Seattle,  Wash.  W.  A.  Mears,  president. 
Organized  1906,  with  capitalization  $1,250,000.  Lands,  sundry  claims  on 
the  Nazina  river,  an  affluent  of  the  Copper  river,  said  to  show  ores  ranging 
from  10%  to  65%  in  copper  tenor.  Company  expects  to  secure  railroad  con- 
nection in  1907,  by  a  line  building  from  Valdez  to  the  Bonanza  mines,  which 
will  permit  the  operation  of  central  Alaskan  copper  mines,  now  handicapped 
by  entire  lack  of  modem  transportation  facilities. 
ALASKA  CALUMET  COPPER  CO.  ALASKA. 

Office:  645  New  York  Blk.,  Seattle  Wash.  Mine  office:  Valdez,  Alaska. 
Employs  4  men.  H.  M.  Herrin,  president;  F.  Freeman  Evans,  secretary; 
Walter  Bo  wen,  treasiurer.  Organized  Jan.  13,  19D6,  under  laws  of  Washing- 
ton, with  capitalization  $2,000,000,  shares  $1  par.  Lands,  two  groups  of 
claims,  area  not  given,  adjoining  the  property  of  the  Hubbard-Elliott,  show-" 
ing  bomite  assaying  up  to  56%  copper  and  $169  gold  and  silver  per  ton. 
Property  will  be  served,  eventually,  by  the  Copper  River  &  Northwestern 
and  Cordova  Bay  railroads,  both  under  construction,  early  in  1906. 
ALASKA  COPPER  CO.  ALASKA. 

Office:  316  Globe  Bldg.,  Seattle,  Wash.  Mine  office:  Coppermount, 
Prince  of  Wales  Island,  Alaska.  Henry  W.  Mellen,  president  and  general 
manager;  Frank  T.  Hunter,  vice-president;  Arthur  S.  Lovctt,  secretary; 
D.  H.  Roe,  treasurer;  Frank  W.  Hale,  general  manager;  preceding  officers, 
R.  W.  A.  Simmons,  C.  E.  Lovett,  Henry  Wellington  Wack,  Stewart  H.  Moore 
and  H.  T.  Granger,  directors;  R.  W.  Gilson,  superintendent;  J.  Cuthbert 
Welch,  smelter  superintendent;  D.  D.  Stewart,  mine  superintendent.  Or- 
ganized Feb.  28,  1903,  under  laws  of  Washington,  with  capitalization 
$5,000,000,  shares  $25  par. 

Lands,  18  patented  claims,  area  360  acres,  also  18  patented  millsites, 
area  80  acres,  ^ving  1  \i  miles  frontage  on  Copper  Harbor,  a  land-locked  haven 
with  deep  water.  Lands  are  on  Copper  Mountain,  rising  to  a  heigrht  of  3,600' 
directly  from  the  harbor.  Property  is  estimated  to  carry  20,000,000'  of 
marketable  timber,  and  actuates  all  machinery  by  waterpower,  partially  de- 
veloped by  a  22'  steel  pipe-line  of  1,000'  from  Reynolds  Creek  to  the  power 
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plant,  where  there  arc  2  water-wheels  of  dOO-h.  p.^  total  available  powei 
being  estiinated  at  2,800  h.  p. 

Three  veins  are  being  developed,  of  which  the  Brooklyn,  lO*  to  30'  «ride»| 
shows  rlialcopyrite  asHaying  3%  to  34%  copper.  The  New  York  vein  is  a  coti- 
tuet  b'tween  pi.>rpliyr>^  and  luiie.Htone,  10'  to  W  wide,  and  500  tons  of  selected 
ore  therefrom  gave  4?iiielter  returns  of  16.9%  to  29.06%  copper.     The  princi- 
pal vein  ia  the  Indiana,  in  liraestoce  near  a  porphyry  intrusion,  with  extreme  I 
width  of  280'.  giving  average  assays  of  5%  copper  and  $i>  gold  per  ton.     Mine] 
has  HhafLs  of  W,  mr,  90',  110',  230',  and  230'.     Principal  devebproeni  is  byj 
tunnels,  permitting  cheap  ext ruction.     Has  8  tunnels,  of  70'  to  2,900'  length w 
with  a  total  of  4,44^^  of  underground  openings,  estimated  to  give  195,000  toiai 
of  ore  blocked  out  for  sloping.     Ores  are  oxides  and  carbonates,   with   occa^J 
sional  native  copper  near  surface,  and  sulplikles  at  depth.     Equipment  in- 
cludeiJ  a  50O-h.  p.  water-power  plant,  with  ten  times  as  much  available  for 
future  developmei\t.     There  is  a  sawmill  im  tlie  property,  of  15,000'    daily 
capacity.     Buildings  include  a  3O'xG0'   fnirae  machine-tihop,  2tJ'x70'  fnune 
carpenter-shop,  24x36'  smithy,  and   various  bunk-houseit  and  other  mine 
fitruclure.s,  with  a  total  of  16  buildings,  all  of  frame  construction  and  eub- 
stantially  built. 

A  1,4(M}'  ground-tram  takes  ore  from  the  main  mine  opening,  along  thol 
ridge  of  Copper  Mount:iin,  to  the  head  of  an  aerial  tram^  whence  it  is  carried  toj 
the  smelter.  The  smtUer  has  a  S.'iO-ton  AlliH-ChaJmeni  blast-furnace,  tnakitigl 
matte  ciirrj'ing  50%  copper,  7  oz.  to  8  oz.  silvfir  an<l  IJ)  oz.  gold  per  ton,  whicb' 
is  wat  to  Tacoma  for  refinmg.  Some  custom  smelting  is  done  for  rnnall  ad- 
joining mmes.  There  were  serious  debys  in  blowing  in  the  ameUer,  and 
trouble  with  lc*aks  in  the  water  jacket  and  unsatisfactory  s<?ttlers,  after  blowai 
A  in  but  production  seems  progressing  more  satisfactorily  in  190G,  The  smeUer*] 
is  designed  a^  ♦he  fir^t  Iialf  o^  a  700-ton  unit. 

The  company  owns  a  gasoline  launch  and  has  chartered  a  tug  and  barge, 
A  general  merchandise  store  is  maintained.     Ore  smelted  is  said  to  be  running 
better  than  7%, 
ALASKA  COPPER  &  COAL  CO.  ALASKA. 

Office:     146-45    Broadway,    New   York,     Name  changed    from   Alaaka 
Copper  Co.  to  present  title  to  avoid  confusion  with  Judge  Mellen*s  company, 
of  the  same  name,  at  Coppermount,     Henrj^  O.  Havemeyer,  Jr.,  president; 
Ernest  Truslow,  secretary  and  treasurer.     Organized  under  laws  of  West 
Virginia,  with  capitalization  $3,500,(100,  shares  $10  par,     Prop^erty  is  known 
ofhcially  as  the  Kennicott  group,  but  is  more  commonly  known  as  the  Bonanza 
group,  located  180  miles  by  rail  northeast  of  Valdez,  Ala.*^ka.     This  property 
was  cbimed  by  the  Copper  River  Mining  Co.,  and  also  by  the  Cliittna  Explor- 
ation Co.,  but  patents  to  the  3,000  acres  compri^^ing  the  tract  have  been  issued  ] 
by  the  United  States  goveniment  to  the  Alaska  Copjjer  &  Coal  Co.,  whose] 
title  is  perfect.     At  last  accounts  from  Alaska,  exploratory  work  was  in  pio-  J 
gpess  and  the  property  was  guarded  by  armed  men,  acting  under  instructions] 
to  prevent  all  trespassing.     Property  is  one  of  exceptional  promise  and  bids 
fur  to  make  a  very  large  and  rich  mine.    >Ianageinent  of  the  company  ia  ex- 
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oeUent.    The  Guggenheim  interests  apparently  have  become  interested  re- 

oently  in  the  property. 

ALASKA  GOLD  &  COPPER  CO.  ALASKA. 

Title  changed  to  Central  Alaska  Gold  &  Copper  Co. 
ALASKA  IMPERIAL  MIiailG  CO.  ALASKA. 

Offices:  Helsingborg,  Sweden,  and  Seattle,  Wash.  Mine  offices:  Cop- 
permount,  Prince  of  Wales  Island)  Alaska,  and  Ketchikan,  Alaska.  O.  Gerle, 
president;  Frank  Kennedy,  secretary.  Capitalization  $2,000,000,  shares 
$100  par.  Lands,  sundry  claims  on  Prince  of  Wales  Island,  carrying  a  con- 
tact vein  between  granite  and  limestone  showing  ores,  associated  with  epidote 
and  hemitite,  and  carrying  good  gold  values,  similar  to  those  of  the  Alaska 
Copper  Co.,  which  adjoins.  Development  is  largely  by  surface  trenching, 
with  some  tunneling  and  crosscutting.  Also  has  lands  on  Dall  Island,  Long 
Island,  Brafield  Canal  and  Red  BlufiF  Bay,  in  the  Ketchikan  district. 
ALASKA  DftPROVEMElIT  CO.  -  ALASKA. 

Bfine  office:  Ketchikan,  Alaska.     Is  said  to  have  leased  the  property  of 
the  Grindall  Mining  and  Smelting  Co.,  on  the  Kasaan  peninsula. 
ALASKA  IlfDUSTRIAL  CO.  ALASKA 

Office:  11  Broadway,  New  York.  Mine  office,  Sulzer,  Prince  of  Wales 
laUnd,  Alaska.  Employs  25  men.  Hon.  John  P.  Jones,  president;  Robert 
A.  Lawrie,  vice-president;  Louis  A.  Sarecky,  secretary;  Alex  M.  Lowry, 
treasurer;  Chas.  A.  Sulzer,  general  manager.  Organized  1899,  under  laws 
of  New  Jersey,  with  capitalization  $1 ,000,000,  shares  $1  par.  Company  has  no 
liabilities.    Aimual  meeting,  second  Monday  in  November. 

Lands,  60  patented  claims,  area  1,200  acres,  also  a  60-acre  millsite  and 
an  80-acre  townsite.  Has  7  wide  contact  veins,  between  granite  and  lime- 
stone, said  to  give  average  assays  of  6%  copper,  3  oz.  silver  and  $3  gold  per 
ton.  Ores  are  mainly  chalcopyrite,  with  some  bomite,  malachite  and  azurite 
and  a  little  tetrahedrite.  Development  is  by  4  shallow  shafts,  deepest  OO', 
and  by  tunnels,  of  30'  to  225'  length,  giving  1,570'  of  mine  openings,  also  43 
open-cuts,  estimated  to  show  200,000  tons  of  ore,  with  100,000  tons  blocked 
out  for  stoping. 

A  water-power  of  about  5,000  h.  p.  is  available  on  the  property.  Electric 
light  is  furnished  by  a  6-kw.  generator,  actuated  by  a  36"  Pelton  wheel.  Im- 
provonents  include  15  bunk-houses  and  cabins,  a  35x70"  general  store,  power 
house,  offices,  etc.  Company  has  a  47'  gasoline  launch  for  purposes  of  gener^ 
al  utility,  and  has  tide-water  transportation  at  the  mine.  Material  for  a 
2-mile  aerial  tram  was  partly  delivered,  early  in  1906.  A  200'  wharf  with 
3.000-ton  ore-bins  is  being  built  for  ore  shipments  during  1906.  Property  is 
considered  promising  and  management  good. 
ALASKA  MnaHG  CO.  UTAH. 

Mine  office:    Silver  City,  Juab  Co.-  Utah.     Presumably  idle. 

ALASKA  SMELTING  &  REFINING  CO.  ALASKA. 

Office:   care  of  Samuel  I.  Silverman,  goncnil  inunapT,  Spokanr.  Wash. 

Mine  office:   Coppermoimt,  Prince  of  Walr.s  Islanrl,  Alaska.     Is  an  auxiliary 

corporation  of  the  Brown-Alaska  company.     Paul  Johnson,  snultir  eiipprin- 
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tendent.    Has  a  small  but  complete  smelting  plant,  erected  1903-1901, 4 

plans  doing  a  general  custom  smelting  business.  .     i 

ALAWERDI  lONE. 

Described  under  title  Alverdski  group 
ALBERia  GOLD  &  COPPER  CO.,  LTD.  BRITISH  COLl 

Letter  returned  unclaimed  from  former  mine  office,  Albemi,  Vi 
Island,  B.  C.     Property  was  the  Thistle  group,  on  Douglas  Mountain, 
chalcopyrite  assaying  up  to  1  oz.  gold  per  ton. 
ALBION  COPPER  MIiailG  CO.  W 

Mine  oiEce:    Sunday,  Granite  Co.,  Mont.  Christian  Reicbeit 
James  M.  Hinkle,  secretary.     Lands,  opened  by  tunneb,  show  3  yeinSy 
ing  concentrating  ore  with  values  in  copper,  lead,  silver  and  gold. 
ALBION  MINING  CO.  VU 

Oftice:  care  of  Hatfield  &  Sons,  Salt  Lake  City,  Utah.  Wm. 
general  manager.  Property  is  the  Albion  group,  in  Little  Cottonwood 
Salt  Lake  county,  which  is  said  to  have  yielded  about  one  million 
worth  of  ore  under  former  ownership.  A  tunnel  of  2,800^,  being  driTHl  1 
drain  old  workings  and  open  new  ground,  shows  a  fissure  vdn  giving  II 
copper  ore,  with  silver  values.  Has  water  power. 
ALDA  COPPER  MINES,  LTD. 

Offices:  Dash  wood  House,  London,  E.  C,  Eng.  Mine  office:  Oibnl 
Asturias,  Spain.  W.  T.  Rushton,  secretary.  Organized  June  8,  1900, 
reconstruction  of  Alda  Mining  and  Smelting  Co.,  Ltd.,  with  capitaliHli 
£130.000,  shares  £1  par.  Debentures,  £10,000  authorized,  £8,050 
at  7%. 
ALDA  MINING  &  SMELTING  CO.,  LTD.  SPi 

Reorganized,  1900,  as  Alda  Copper  Mines,  Ltd. 
SOCIETE  MINIERE  D'ALDEIRE.  8PJ 

Mine  office:   Aideire,  GaudLx,  Granada,  Spain.    Presumably  idle. 
COMPANHIA  MINEIRA  ALEMTEJANA.  POR 

Office:    4,  Praca  dos  Remolares,  Lisbon,  Portugal.     KGne  office: 
Alemet jo,  Portugal.    Waldemar  d'Orey,  superintendent.     Property  is  a 
of  old  mines  in  the  San  Domingos  district,  showing  two  ore  bodies 
in  schists,  the  selected  products  giving  about  25%  copper,  from 
and  sulphide  ores.     Mines  were  discovered  and  worked  by  the  Romans  j 
ALESSANDRO  COPPER  MINING  CO.  NEW  MSXICOi 

Office:  35  Union  St.,  Now  Haven,  Conn.  Mine  office:  Silver  Ci^,  Gml^ 
Co.,  N.  M.  Joseph  C.  Kelly,  president;  Edw.  Parkhurst,  secretary;  V^ 
McQuaid,  manager.  Organized  April,  1900,  under  laws  of  West  Viigbfe 
wth  c^pitaHzation  $500,000  shares  $1  par.  Debentures,  $100,000  authoriied 
at  G%;  issued,  $5,000.  Lands,  50  claims,  area  1 ,000  cares,  also  a  5-acre  nul 
sit^,  in  the  White  Signal,  Burro  and  AndeTson  districts.  Is  developing  9  a 
bodios,  occurring  Jis  lo.nscs  or  impregnations  in  the  neighborhood  of  poi 
phyry,  these  being  claimed  to  give  average  assay  values  of  8%  oopp 
and    5   oz.    to   40  oz.    silver    per  ton,    principally    from    carbonate    U 
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sulphide  ores.      Has  9  shafts,  from  W  to  225'  in  depth,  also  9  tuniiel|},  from 
15' to  40(y  in  length,  with  total  underground  openings  of  1,300'.     Has  steam 
power,  necessary  mine  buildings,  5- ton  concentrator  and  leaching  plant. 
ALGOL  MINE.  CALIFORNIA. 

Mine  office:  Spenceville,  Nevada  Co.,  Cal.  Opened  circa  1865  and  re- 
opened 1899.  Has  a  50'  vein,  with  2f  to  10^  paystreak,  opened  by  two  shafts, 
each  120'.  Ores  are  cuprite,  malachite  and  azurite,  also  native  copper  and  a 
little  gold,  giving  average  smelter  returns  of  20%  copper.  Has  steam  power. 
Presumably  idle. 
ALGOMA  &  CALUMET  DEVELOPMENT  CO.  ONTARIO. 

Dead.     Lands  transferred,  June,  1903,  to  Hermina  Mining  Co.,  Ltd. 
ALGOMA  COMMERCIAL  CO.,  LTD.  ONTARIO. 

OflBce:    Sault  Ste  Marie,  Ont.     C.  M.  Boss,  superintendent.     Property 
includes  the  Elsie,  Wilmot  and  other  mines,  4  miles  from  Sudbury,  Algoma, 
Ontario.    Is  closely  allied  with  the  Lake  Superior  Power  Co. 
ALGOMA  COPPER  &  SMELTING  CO.  ONTARIO. 

Office:  care  of  Eugene  Warner,  vice-president,  Prudential  Bldg.,  Buffalo, 
N.  Y.  Mine  office:  Bruce  Mine,  Algoma,  Ont.  Mark  B.  Schwabe,  president; 
Ben.  Newman,  secretary;  Bernard  J.  Hillman,  treasurer.  Organized,  circa 
1905,  under  laws  of  Arizona,  with  capitalization  $3,000,000,  shares  $10  par. 
Lands,  1,550  acres,  circa  9  miles  from  Bruce  Mine,  opened  by  a  425'  shaft 
and  a  175'  tunnel.  Has  a  300-ton  concentrator.  No  recent  developments, 
and  company  apparently  inactive. 
ALGONQUIN  COPPER  CO.  WYOMING. 

Office:    177  Broadway,  New  York.     Henry  H.  Adams,  secretary.  Or- 
ganized under  laws  of  Wyoming,  with  capitalization  $1,000,000. 
MINA  EL  ALICANTE.  MEXICO. 

Mine  office:  Mazipil,  Zacatecas,  Mex.   M.  Dolores  Aguirre  y  Ca.,  owners; 
Vicente  Banavides,  superintendent.     Ores  carry  gold,  silver,  lead  and  copper. 
Employed  about  fifty  men,  at  last  accounts. 
ALICANTE  GROUP.  COLORADO. 

Letter  returned  unclaimed  from  former  mine  office,  Wortman,  I^ake  Co., 
Colo.     Property  has  ores  carrying  gold,  silver,  lead,  copper  and  zinc,  with 
steam  power  and  a  35-ton  concentrator. 
ALICE  GOLD  MINING  CO.  WASHINGTON. 

Office:  204  Empire  State-  Bldg.,  Spokane,  Wash.  Mine  office:  Blue 
Creek,  Stevens  Co.,  Wash.  J.  F.  Nylander,  president;  W.  M.  Iligloy,  secre- 
tary and  treasurer;  Benjamin  F.  Parker,  general  manager.  Organized  189C, 
under  laws  of  Washington,  with  capitalization  SI 50,000,  shares  10  cents  par. 
Lands,  11  claims,  area  225  acres,  in  the  Chewelah  district,  showing  4  fissure 
veins  and  lenses,  latter  of  fair  width  and  carrying  sulphide  ores  giving  good 
assay  values  in  gold  and  copper,  opened  by  two  200'  shafts  and  2  short  tun- 
nels. Presiunably  idle. 
ALICE  GOLD  &  SILVER  MINING  CO.  MONTANA. 

Property  is  controlled  by  Butte  Coalition  Mining  Co. 
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MINA  DE  ALJUSTREL.  PORTUGAL        f 

Mine  office:  Alju-strel,  PortugaL  Said  to  be  owned  by  a  Bctgmn  com  ^H 
piiny.  Ure  in  chidcopyrite,  aissociuted  with  iron  pyrites,  iiirryiug  i%  to  7%  ^^ 
coj>|ier.     Mine  i?,  a  siuull  l)Ul  steady  producer. 

ALLEGHENY  MINING  CO.  NEW  JERSEY. 

Urgnnized  1901,  to  work  old  copper  mines  in  Pahaquarry  township,  near 
Delawurc  Water  Cap,  Warren  County,  New  Jersey.     Moribund. 
ALLEN  MINE.  OREGON. 

Office:    care  of  Chas,  d'Autreniont,  Jr,,  Duluth,  Minn.     Mine  is  located 
on  tlie  Rogue  river,  Oregon,  and  ores  carry  good  vahies  in  gold  and  ftilver. 
ALLENDE  HERMANOS  y  CA.  SPAIN. 

Mine  olfiec:  Elizondo,  Navarrii.  8pain.  Don  Pedro  AUende,  euperin* 
tendent. 

ALLIANCE  COPPER-GOLD  CO.  BRITISH  COLITMBLA. 

Mine  offiee:  Greenwood,  Yale  District »  B.  C.   H,  H.  Sh:dlent>erger,  sujx^nn- 
tendent.     Shaieliolder?^   sijppcjsed    to    be   mainly   residents   of   Minneafx>hs,  ^^ 
I^mds,  sundry  rljiims,  inrliiding  the  Moreen,  in  the  Deadwood  camp,  carrying  ^B 
low  i^rade  aiiriferous  e(>p[>or  (jfck,  developed  by  open-cuts. 

ALLIANCE  COPPER  MINING  CO,  WASHTlfGTOll-  ^ 

Absorbed,  1902,  by  Iconoclast  Consolidated  Mines  Co.  ^M 

ALLIGATOR  Sl  TIGER  LEASING  CO.  COLORADO. 

Mine  ni^lvf^:  lied  V\it)\  Kagle  Co.,  Colo.  A.  S.  Little,  manager.  Land;*, 
2  claims,  8ho\^ing  massive  lx>ruite  and  chaleopyrite,  in  fis.sure  veins,  traversing 
granite,  ores  assaying  up  to  lo%  copper,  5  %  lead,  50  oz,  silver  and  $10  gold 
per  ton.  ^M 

ALLOUEZ  MINING  CO.  MICHIGAN.fl 

Office:  <►()  State  St.,  Boston,  Mass,     MineofUce;  Alloue?,  Kewet^n^w  Co.g^H 
Mich.     H.   F.   Fay,  president;    Geo.  0,   Endicott,  secretary  and  treasiirer^^H 
Jas,  Chynoweth,  superintendent;    preceding  officers.  Godfrey  Mors<»,  John  C.^| 
Watson,  Stephen  II.  Dow,  Walter  L.  Frost,  f  I.  A.  Tucker,  and  W.  B.  Mo^tboii, 
directors.     Organiz<*d  1S59,  reini-orpo rated  1889,  under  bws  of  Michigan,  with  , 
capitalization  $2,5tX),(XH),  shares  $25  par;   $22.25  paid  in.     Last  assessment 
$3  per  share,  levied  1904.     Annual  meeting,  second  Tuesday  in  March. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1905,  disclo 
the  following  figures- 

Amount  of  cash  paid  in  on  capital  stock. . ,  $2 ,2 14, 672, 5< 

Entire  amount  invented  in  real  estate.  ......,,.....•,.,,.       !  ^  '> ' 

Amount  of  personal  estate 2 

AmouDr  of  floating  debt 8,4t>4,nC 

Amount  due  company ...,.., 1 ,218.7 

Lands,  circa  3,400  acres,  including  the  tract  of  frtO  acret*  on  which  th 
the  old  and  new  Allouoz  mines  are  opened.  The  boundary'  line  between  tlw 
Allouez  and  Ahmeek  was  tmproved,  1903,  by  the  exchange  of  I  US 
acres. 

The  old  mine,  opened  1859,  la  on  the  Allouex  conglomerate,  a  bed  unde 
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hpng  the  greeofltooe  that  is  sndi  a  noticeable  rock  stratum  in  Keweenaw 
county.  The  oonglomeiate  is  W  wide  in  many  pboes,  with  strike  of  N.  39^ 
EL,  ami  dip  of  38^.  Lode  averages  r^ums  of  0.7%  to  1%  copper,  and  is  very 
refractory  under  the  stamps.  There  are  3  shafts,  deepest  about  SJOb'.  Mining 
wms  begun  actively  in  1869,  and  stopped  in  1877,  with  an  exhausted  treasury. 
The  mine  was  then  leased  to  Watson  ft  WaUs,  who  made  money  from  it,  after 
paying  a  royalty  of  one-eighth  on  gross  production.  In  1880  the  company  re- 
sumed control,  to  quit  once  more,  financially  exhausted,  in  1885.  Watson 
ft  WaUs  took  the  mine  again,  and  once  more  did  well;  the  company  resumed 
work  on  its  own  account  for  the  third  time,  and  again  lost  money,  stopping  aU 
work  in  1892.  The  <M  mine  has  been  idle  for  some  years,  except  for  explora- 
toiy  and  development  work  in  1898-1900,  when  a  shaft  was  sunk  1,200^  on 
the  Osceola  lode,  and  nearly  4,000^  of  openings  secured  thereon,  with  different 
results.  The  shafthouse  at  the  Osceola  shaft  has  been  demolished.  The 
slampmiU,  on  Hills  Creek,  has  three  old-fashioned  heads  and  cannot  be  used 
for  the  new  mine.  The  <M  Alloues  made  13,025  tons,  1,528  lbs.  fine  copper, 
186»-1892. 

A  new  mine  is  being  opened  on  the  Kearsarge  amygdaloid  bed,  which 
does  not  outcrop  on  the  Alloues  tract,  hence  was  opened,  through  necessity, 
on  the  underlay.  This  bed  extends  imder  the  entire  640-acre  tract.  No.  1 
shaft  was  started  May  15,  1903,  on  the  extreme  southeastern  comer  of  the 
tract,  and  Dec.  31, 1905,  was  1,775'  deep,  cutting  the  kxle  at  1,480".  The  first 
level  is  at  1,264'  depth,  reaching  the  lode  by  a  crosscut  sent  east.  This  shaft 
leaves  surface  at  75^,  but  at  little  depth  takes  an  angle  of  80^,  continuing  imtil 
a  depth  of  about  1,435',  when  a  curve  of  60"  brings  the  shaft  to  an  angle  of 
38**  30",  to  correspond  with  the  lode  at  the  third  level.  No.  1  shaft  has  3  com- 
partments. Owing  to  the  exceeding  steepness  of  the  shaft,  only  10^  less  than 
vertical,  backrails  of  6x10^  timber  are  set  so  close  to  the  wheels  of  the  skips 
that  their  flanges  caimot  leave  the  steel  rails,  the  wooden  timbers  serving  as 
gukles.  At  the  change  of  angle  from  80*^  to  about  38^  30"  on  reaching  the  lode, 
a  sin^  idler  with  a  very  wide  flange  cares  for  the  cables  passing  at  either  end. 
In  order  to  save  pumping  charges  on  surface-water  entering  the  mine,  a  gutter 
has  been  cut  entirely  around  the  shaft,  leading  to  an  opening  36'  long,  half 
winxe  and  half  drift,  used  as  a  sump  from  which  the  water  is  forked.  The  shaft 
has  a  42x62"  steel  shaft-rockhouse,  with  two  18x24"  crushers. 

No.  2  shaft  is  located  2,000"  northeast  of  No.  1 .  Preliminary  work  was 
started  late  in  1904,  but  the  country  being  very  wet,  it  was  necessary  to  sink 
drain  shafts.  The  rock  ledge  was  cut  at  68'  and  a  permanent  No.  2  shaft 
started  late  in  1905  and  work  resumed  thereon  in  the  spring  of  1906.  No.  2 
shaft  is  very  solidly  planned  and  started.  The  collar  is  of  concrete,  Washing- 
ton fir  and  16x24''  steel  "I"  beams,  with  14x14*  square  timber  wall-plates  and 
4'  plank  sheathing.  The  interior,  from  collar  to  the  lodge  of  solid  rock,  will  be 
lined  with  a  22*^  thickness  of  concrete,  and  the  dividers  will  have  their  ends 
bedded  in  concrete.  This  should  give  an  absolutely  impregnable  shaft,  through 
the  treacherous  sand  overburden.  No.  1  shaft  also  is  very  solidly  framed  ami 
timbered,  an  average  of  about  60^  of  timber  and  lagging  being  used  lor  each 
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foot  of  depth.    Each  shaft  can  be  sunk  about  9»S00'  before  reaching  the  west- 
em  boundary  of  the  property. 

The  fit>w  mine  has  been  found  rich  from  the  first  opening,  the  lode  aver- 
aging 16'  to  18'  width,  and  of  the  rock  broken  only  5%  to  8%  is  being  dis- 
carded. The  openings  on  the  various  hvcls  are  carried  as  drift -stopes  from 
wall  to  wall,  and  to  an  average  height  of  about  12',  the  rock  so  brokeji  furnish- 
ing the  mine's  production.  Eighteen  power-drills  are  in  iisc»  and,  as  depth 
is  gained,  openings  are  increasing  rapidly  in  number  and  length. 

The  temporary  hoist,  good  for  a  half  mik  depth,  with  which  No,  1  shaft 
was  sunk,  has  been  removed  to  No.  2,  and  in  June,  1905,  a  new  hoist  went 
into  oommisii,'^ion  at  No,  L     Tliis  is  a  Nordberg,  with  32x72"  duplex  cjUnd 
and   18'  double  conical  drum.     Foundations  for  neceji«ary   buildings   wei 
built  at  No,  1  shaft  before  permanent  Blructures  were  begun. 

The  engine  house  is  of  miiie-rork,  with  redstune  trimmings.  The  atoi 
boiler-house  has  live  125-h.  p,  boilers  and  a  120'  self-aupported  stt»el  emoke- 
stack.  There  are  i2-drill  and  IS-drill  air-compressors,  and  eventually  a 
large  compressor  house  will  be  built  at  No,  2  shaft,  Miscellaneoug  building?, 
completed  1905»  include  redstone  machinu  and  blacksmith  shojTft  and  a  large 
warehouse.  All  improvements  are  of  the  most  substantial  nature  and  a  credit 
to  the  mine  and  its  management.  The  mine  is  reached  by  a  spur  t>f  tJ 
Mineral  Range  railroad. 

Production  was  begun  Aug,   1,  1905,  at  the  Centennial  mill,  when?  o 
stamp  has  been  leased  for  3  years,  at  a  charge  of  40  cents  per  ton,     Troducti 
for  1905  was  1,167,957  lbs.  fine  copper,  secured  from  41,120  tons  of 
stamped,  giving  an  average  return  of  28.4  lbs.  cop|T*»r  per  ton^placing  t 
Allouez  second  only  to  the  Wolverine  in  richness  among  the  amygdaloid  mini 
of  the  Lake  Sup?rior  district.     That  this  avemge  is  a  fair  one,   the  cu^um- 
stances  render  itssured,  as  the  prciductioii  came  from  ilrift-stojiei',  just  as  llie 
mine  was  opent^,  and  the  broken  rock  discarded  amount pd  to  but  6.8.S% 
There  was  no  opportunity  for  "sweetening*'  the  r<'tums,even  lixid  such  alhii 
be«n  desired.     Rock  priKlwction,  at  the  l>eginning  of  llKXi.  was  about  lO.i 
tons  monthly,  foreJ:»hadowing  an  output  of  about  3,50(i,0<JO  lbs,  fine  C50p] 
in  1906.     The  Allouez  management  succeeded,  during  the  last  5  montlis 
1905,  in  making  a  unique  record  by  earning  a  mining  profit  of  $54.6tiO,  and 
net  profit,  over  construction  account  and  all  other  pxf>rnses  of  what«oev 
nature,  of  $19,143.     The  future  of  the  AUouor  is  assured,  and  the  mine,  whi 
is  a  credit  to  its  management,  will  make  another  and  very  j:>ossibly  »  great 
Wolvcrinp. 

ALMA  COPPER  MINING  CO.  MEXIO 

Officesi:  Dps  Mninos,  la.  Mine  nfltce:  Carbo,  ITfr«,8onora,  Mex,  Al 
Graveis,  general  managrr;  Nelson  h,  (Iravrs,  supiyrint^^ndent.  Lands,  ?■ 
acres,  in  the  ITres  district,  showing  aurifprous.  argpnlifernus  and  ^oraewlj 
bismuth  if  prous  copper  orf»«,  in  thp  fonns  of  cuprite,  mrlaronite,  malaclni 
as^urite  anrl  chrysoei^hi,  a.sisjiying  up  to  37%  copj^cr  and  $1 3 gold  per  ton.  Hi 
oline  iiower. 
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ALMA  GOLD  MnriHG  Ca  COLORADO. 

Othce:  Idaho  Springs,  Clear  Crv^  Go..  Colo.     J.J.  May,  superintendoiii . 
Ores  carry  gold,  silver  and  copper.     Ha.<  steam  power. 
ALMA  MINE.  BRITISH  COLUMBIA. 

Letter  returned  undidmed  from  former  mine  ofllice,  Lardo.  B.  C. 
ALMA  MmiHG  &  MILLING  CO.  MEXICO. 

Office:  care  of  P.  B.  McCabe,  Los  Angeles,  Cal.  Letter  returned  from 
former  mine  office,  Ganitas,  Zacatecas,  Mex.  C.  A.  Heberlein.  general  manager 
Organized  1903.  Lands  include  the  San  Antonio,  San  Luis,  Torrington  and 
Rosario  mines,  showing  ores  carrying  15  ox.  to  150  om.  silver  per  ton,  with 
appreciable  copper  values. 
ALMADO  &  TIRITO  CONSOLIDATED  MINING  CO.  MEXICO. 

Succeeded  by  Negociacion  Minera  dc  Cleniente  Ybarra. 
SOCIEDAD  MINERA  DE  ALMANZORA.  SPAIN. 

Office:  care  of  Don  Gamilo  Bilarge,  agent,  Javier  Sam,  4,  Almoria,  Sfiain. 
Property  includes  sundry  copper  mines  in  Almeria.  Idle  at  last  acc<iunt«. 
ALHEDA  MINING  CO.  OREGON. 

Office:    414  Abington  Bldg.,  Portland,  Ore.     Mine  office:    (lalice,  Jos- 
ephine Co.,  Ore.     Employs  12  men.     O.  M.  Crouch,  president;   \\.  C.  Kinnoy, 
secretary  and  treasurer;   John  F.  Wickham,  gc»neral  manngi^r.     Organiztnl 
Sept.  17,  1900,  under  laws  of  Oregon,  witli  capiUlizat ion  $1,(K)0,0(K),  sluires 
II  par.     Lands,  7  claims,  area  140  acres,  also  a  5-acre  inillsito  anil  JM)  jirn»s 
miscellaneous  lands,  in  the  Galice  district,  showing  a  contact  vein  Ix^twwn 
porphyry  and  slate,  said  to  be  107'  witie  and  traceable  2,300',  giving  average 
assays  of  3%  copper  and  $4.50  gold  per  ton,  with  traces  of  silver  and  lead, 
from  chalcopyrite,  developed  by  8  tunnels,  2  longest  225'  and  420'.     Was  oiig- 
inally  worked  to  slight  depth  for  free  gold,  circa  1800-1870.     Mine  shows  a 
large  deposit  of  base  ore,  with  fair  gold  values  and  small  silver  values,  and  wit  li 
large  development  and  equipment  should  make  a  paying  pro|M»rty. 
ALMEMA  QXnCKSILVER  &  COPPER  CO.,  LTD.  SPAIN. 

In  voluntary  liquidation,  early  in  1906. 
AIMOLOYA  MnrafG  CO.  MEXICO. 

Office:  305  Trust  Bldg.,  Los  Angeles,  Cal.  Mine  office-  Baca,  Hunml 
deParral,  Chih.,  Mex.  Employs  180  men.  Nils  O.  Bagge,  pn^sidcnt;  I.  H. 
Newton,  secretary;  W.  C.  Paterson,  treasurer;  D.  W.  Shanks,  general  man- 
ager; D.  C.  Joslyn,  mine  superintendent;  IjOS  Ang(»les  Trust  Ca).  hihI  New 
York  Trust  Co.,  registrars.  Organized  1903,  under  laws  of  Arizona  with 
capitali;tation  $2,000,000,  shares  $1  par,  in  $800,000  pn^ferrcnl  stock,  at  1(K;;, 
non-cumulative,  and  $1,200,000  common  stock;  Insiied,  $1,UK),(KK).  Lands, 
270  pertenencias,  area  730  acres,  also  a  100-acre  millsite,  with  total  lantled 
holdings  of  circa  1,000  acres,  in  the  AUendc  district.  alx)ut  4  miles  from  tlu; 
railroad  station  at  Baca.  The  Sierra  de  Ahnoloya  is  an  isolated  niountain 
™^,  about  nine  miles  long,  formation  being  limestone  of  Oetaer-ous  age, 
^^b  two  eruptive  intrusions.  Property  adjoins  the  well-known  Cigar- 
^'^  mire,  which  shows  four  ore  bodies  of  good  w^dth.     Development  li 
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by  dliafts  of  m\  140',  270',  35/(y,  iind  540*.  untl  by  tunneU 
1,3*20'  and  1,600'»  with  a  total  of  about  6,400'  of  opeiungs,     Ie 
72'  budy  of  low-grade  ore  Was  eDtuontered,  this  buuig  a  doiX»rii|x»»i'd  d<*pj.sit, 
carrying  bunches  of  cuppi«r  and  Lead,  with  gangue  of  iron  and  mangatu 
ores,  and  presumably  is  the  top  of  a  Urge  duj^usit  of  ore  of  good  grade.     I 
erty  has  g2&dulinef  electric,  and  pneuniatiu  pcnver,  with  a  GOh.  p.  produi 
gas  plant  for  drills.     Development  to  date  has  been  conducted  along  so 
lineSf  aad  property  bids  fair  to  develop  a  good  mine, though  this  opinion  ]a 
baaed  more  upon  the  probabilities  of  the  mtuatton  ilrnn  upon  actual  on;  bodies 
opened  to  date. 
ALPS  MINING  CO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo 
copper-  Has  steam  i>>\v»"r.  Presumably  idle. 
ALSACIA  DEVELOPMENT  CO. 

Reorgariized,  11H>5,  as  Alsacia  Mining  Co. 
ALSACIA  MINING  CO. 

Office:    care  of  Chaa.  F.  Wrenn,  secretary  and  general  manager^  Bisl 
Ariis.     R.   L.  Whaley,   preaidcut;  John   Herinanfi,  engineer.     Lands  are 
miles  east  of  La  Cananea,  in  tlic  Ajo  Mountains,  Arizpe  district,  Sonom,  M" 
ico,  opened  by  a  400'  shaft.     Drifts  on  the  350'  level  show  argentiferous  cop] 
ores  giving  average  assay  values  of  about  Sl25  pc.*r  ton.     Vein  is  said  to 
widening.     Machinery  inchides  a  hoist  good  for  1,00«/,     A  wrangle  ainoi 
the  shareholders  !ms  l>een  j^ttled,  and   the  uiaoagement  plans*  eontinuii 
( 1  ( ^ ve I i > prncn is  s t en d ily . 
ALTALTA  MINING  CO.  ARIZON 

Office:    145  La  Salle  St^,  Chiriigo,  Ills.     Mine  ofTice:    Chloride,  Moha^ 
Co,,  Arizona,     J.  F.  McBride,  president;  A.  H.  Diydcn,  superintendent.     Oi 
carry  gold,  silver,  lead  and  copper,  precious  metals  predominating  in  value. 
Opiined  by  shaft  and  ha.s  gas^^line  power.     Employs  10  to  12  men,  and  man* 
agement  route mt)lates  installalion  "f  a  eoncentraling  plant. 
ALTA  IDAHO  GOLD  &  COPPER  MINING  CO,  IDAHO, 

UtEee:    ca.re  of  Jtihn   M.   Nuss,  ct^'cretary,  Nescopek,   Pa.     Mine  office: 
Pardee,  Idaho  Co.,  Idaho.     Employs  12  men.     J.  B.  Nurs,  president; 
M.  Snyder,  vice-president  and  general  manager.     Organized  December,  1 
under  laws  of  Delaware,  with  capitali/ation  $1,000,000,  shares  $1  par;   ii 
$700,000,     Land^,  11  claims,  area  209  acres,  alBty  a  5-acre  emeller-^te 
the  Lolo  mining  diritriet.     Development  is  by  sundry  test-pits,  deepest 
'and  three  short  tunnels,  longest  210',  showing  melaconite,  azurite,  ehal 
cite,  bomitii  and  chalcopyrite.     Company  plans  continuing  development. 
ALTA  MINING  &  MILLING  CO.  '  WYOMING. 

Office:  care  of  P.  Iv  Conley,  secretary.  490Qmney  building.,  Chiciigo.  Ills. 
Property  is  the  H-iwIiide  Butte  group,  in  the  Rawhide  Butte«^  of  Wyoming 
ALTAMONT  MINING  CO.  NEW  MEXICO. 

Office:  care  of  Capt.  L.  H.  Williama.  president,  Altaraont,  Ills.  Mil 
office:  JariHa,  Otero  Co.,  N.  M,  Lands  include  the  Cuprite  property,  devi 
oped  by  a  HO'  shaft »  aaid  to  show  12'  of  medium  grade  chalcopyrite, 
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limestone  gangue.     Sample  shipments  to  El  l^&so  smelter  gave  returns  of 

$10  to  $50  per  ton. 

ALTA-PERUVIAH  MnnHG  &  mLUHG  CO.  UTAH. 

Office:  Spfing\iUe,  Utah.     Mineoffire:  Alta,  Salt  Lake  Co..  l-tah.     K.J. 
MeAuliffe,  president;  T.  R.  Kelley,  secretary  and  treasurer.     Organiied  1904 
with  capitalixation  $200,000,  shares  $1  par.     Lands,  4  claims,  in  the  Little 
Cottonwood  district.     Apparently  no  work  in  progress. 
ALTA-QUmCT  lOHE.  UTAH. 

Mine  office:  Alta,  Salt  Lake  Co.,  Utah.  Alexander  Colbath,  superin- 
tendent. Lands,  sundry  claims  opposite  the  Coliunbus  Consolidated,  opened 
by  a  tunnel  cutting  a  25'  fissure  vein,  with  hanging- wall  paystreak  averaging 
11%  copper,  10  o«.  silver  and  S2.80  gold  per  ton.  Developments  considered 
promising. 
ALTA^.  LOUIS  MINE.  UTAH. 

Letter  returned  unclaimed  from  fonner  mine  office,  Alta,"Salt  I^ike  Co., 
Utah.    W.  M.  J.  Craig,  manager.     Has  a  vein  lx»tween  limestone  and  shale 
carrying  a  12*  to  18*  paystreak,  giving  assays  of  15%  to  25%  copper  and  15 
ox.  to  240  07.  silver  per  ton,  with  small  gold  values. 
KORIGLICHES  hUtTENAMT  ALTENAU.  GERMANY. 

Office  and  works:  Altenau  ini  Harz,  Germany.  Is  a  custom-smelting 
plant,  treating  ores  of  copper  and  other  metals  from  the  mines  of  the  llurtz. 
ALTENS  KOBBERGRUBER.  NORWAY 

Office:  care  of  SuHtelma  Aktiebolag,  Helsingborg;  Sweden.  Min<»  of  lice 
Kaafjord,  Finmarken,  Norway.  Emil  Knudsen,  chief  director;  Audr.  Quule 
general  manager;  B.  C.  O.  Tiberg,  engineer;  Sverre  Faleh,  chemist  and  mill 
superintendent;  R.  Rusten  and  Oustaf  Swens.son,  mine  sujKTintendent.s. 
Is  the  northernmost  copper  mine  of  the  world,  btnng  located  near  North 
Cape,  in  70°  north  latitude.  I^nds,  90  claims,  patented,  area  93  aeres. 
also  a  60-acrc  millsite  and  2,000  aen*s  miscellaneous  lands,  in  tlie  Kaiifjord 
district.  Property  shows  about  30  fissure  veins  of  copper  and  iron  pyritrs, 
12  of  which  are  more  or  less  develop<»d,  these*  averaging  10*  width  and  3,(MK)' 
length,  carrying  ores  averaging  about  2%  copp<T.  Has  0  shallow  shafts 
»nd  8  tunnels,  seven  crosscut  and  one  in  ore,  these  ranging  from  150'  to 
2,500'  in  length,  with  a  total  of  about  15,000'  of  underground  op<»nings, 
exposing  circa  600,000  tons  of  ore,  with  about  100,000  tons  blocked  out 
for  stoping.  Mine  was  opened  1821,  closed  1873,  and  reopened  1895,  by 
present  owner.  Mine  is  300  miles  from  railroad,  but  only  300  feet  from  the 
«a,  by  which  shipments  are  made  and  received.  Equipment  includes  hoists, 
air  and  diamond  drills,  electric  hght,  etc.  Power  is  supplied  by  a  Pelt  on 
wheel  fed  by  a  1 ,000'  waterfall.  The  concentrator  has  100  tons  daily  capacity. 
Annual  production  is  about  30,000  tons  of  raw  or-*,  which  is  concentrated 
into  2  grades,  first  averaging  12%  copper,  and  second  4%  copix'r  and  50% 
•ulphur.  Property  has  an  excellent  management. 
GEWERKSCHAFT  ALTFALTER.  GERMAWY. 

Mine  office:  Altwalnau,  Hirschberg-Grossalmerode,  Hessen-Nassau,  Ger- 
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raaiiy.     Has  coppiT-lcad  ores,  developetl  by  one  shaft,  and  employed  aboi 

30  iiu^n,  at  luyt  awount^» 

ALTO  COPPER  CO,  *  ARIZOHA- 

Office:    43  Exchftiigf^   PI,  Now  Ynrk, 


Mine  ofliee* 


Paingonia,  :Saiiti^H 
Cruz  Co.,  Arizona.     Cjt*<».  A.  lii-aton,  prt'inulenl;    iUnt,  (>,  Earhart,  secrt'tary^l 
Geo.  J.  Lockley,  treivsurer;   J    N,  Curtis,  general  nmimger;   J,  J.  Jones,  mLae 
fitiperint<?ndent.;   J.  W.  Prout,  Jr.,  enginDur,     Organized  April  4,  1905,  under 
laws   of   Maine,   with   capitalization   $3,000,000,   shares  $100  par.     Bond 
S750,(X>0,  at  7%,     Annual  nieeting,  first  Tuesday  in  April.     I^nds,  21  claii 
area  420  aerfs,  8  milfs  from  Patagonia,  in  the  Saota  Rita  Mountains,  n( 
tlic  Mexican  border,  dovc^lopi'^d  by  tunnels  of  187'  and  400^  and  by  about  51 
antigua  Bhafts,  of  30'  to  7CK,  and  by  3  n*nv  shafts  of  73/  100',  and  150',  with 
cirea  3,000'  of  underground  ofx'iiinRs,  which  are  eMimated  by  the  company, 
to  show  5O0,*>0O  Ions  of  ore  blorkrd  out  for  stoping,  which  is  unduly  highai 
Ores  give  always  of  K%  to  12%  cop|x-r,  10%  to  20%  lead,  10  ot.  to  30  o: 
silver  and  S3  to  S20  gold  piT  ton,  from  elm  1  copy  rite,  associate  with  galrn 
and   sphalente.     Has  a  good  sti^ain  jxiwer  equipment*  3  hoists,  good  U 
GCMJ'  each,  Snlnll  Sullivan  air-compn^ssor  and  8  power  drills.     Has  a  20x4* 
machine  shop,  smitliy,  ami  fllmnt  25  miscehaneous  buildings,  inoUuling  tiwcJ 
ings.     CtiTnpany  repi»rts  tluit  it  Is  employing  al>out  100  men,  aud  i>jR*ratii>i 
eeefn  to  be  conducted  on  a  busiiicHK-lik*^  busis.     The  ore,  from  its  complicate 
nature,  will  prove  refractory  in  reduction. 
ALVERSTONE  MINE.  CALIFORIfU, 

M  ine  ufhce:    Placerville,  El  Dorado  Co.,  Cal.     Was  developing  by  tiintii 
early  in  IWWi. 
ALVERDSKI  GROUP.  RUSSIA^; 

Mine  oOice;   .^Iverdski,  Bortschalo,  TiHiw,  Ruania.     It  is  said  to  l>e  owned 
by  a  French  8yiulit*ate.     Is  a  new  property  of  eouKiderable  promise,  with  vig- 
orous  management.     Prfiduction,    1903,    was   approximately   2,000,000  lbs. 
fine  copper,  with  promii^e  of  a  considerable  future  increase. 
AMADOR  COHSOLIDATED  MINTING  &  DEVELOPMENT  CO.      MONTANA. 

Oflloc:   507   172  WiiHhington  8(.,  Obicagri,  Ills.     Mine  othce.   Iron  Moun- 
tain, Mifirtttula  Co:,  Mont,     JoKepb  Sherlaw.  pr«>sidcnt;   D.  E.  Mackinnon,  sec- 
retary;   Robt.  M.  Maliler,  treasun-r.     Organized  March  16,  1903,  under  U' 
of  Arizona,  w^th  capitalization  $10,0<10,000,  shares  $5  par,  as  a  ri?const 
tion  of  the  Araador  Copper  &  Gold  Mining  &  Milling  Co.,  to  secure  add 
tional  funds  necessary  for  development.     Liinds,  18  claims,  area  355  aerpi, 
also  2  groups  of  patented  placer-gold  claims,  area   1^  acres,  with  5  i»i 
and  smelter  sites  and  450  acres  ml^cellaueoua  lands,  showing  5  fissure  vi 
in  slates  and  quartette,  of  which  3  veina,  ckimed  to  be  of  40'  to  270'  width|j 
are  undergoing  development,  these  giving  oxide  and  sulphide  ores,  mainl 
chalcopyrite,  with  a  litrle  chalcoeite,  said  to  a^sny  3%  to  34%,  copjx^r.  3  o»* 
to  16  07.  «ilver  and  Iti  gold  p>er  ton.     Main  ore  body  on  the  east  drift  of  the 
250'  levi4  is  claimed  by  company  to  lie  1 ,325'  long  and  35'  wide,  with  10^ 
of  sulphide  smelting  ore  and  about  20'  of  fair  sulphide  concentrating  ore. 
M^  shaft   \9  40O'    with  tunnels  of  187'    512',  632',  and  662',  estimated 
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by  company  to  show  365,000  tons  of  ore  blocked  out  for  sloping.  Has  a 
2-inile  flume  and  pipe-line,  delivering  wat«r  at  mine  under  a  310'  head. 
Has  an  air-compressor,  4  power  drills,  2  hoists  and  15  mine  buildings  and 
dwdlingd,  and  a  sawmilL  Company  has  refused  for  past  4  years  to  permit 
anyone  but  workmen  to  inspect  its  mine,  hence  information  as  to  the  laige 
ore  bodies  rests  soldy  upon  the  statement  of  the  company,  and  its  engineer^, 
paid  for  oflicial  reports.  Shipm«its  of  ore  were  begmn  March,  1906,  and  it 
is  to  be  hoped  that  hereafter  the  management  will  be  able  to  make  good 
its  lavifih  promises  of  steady  production  and  laige  dividends. 
iOIADOR  COPPER  &  GOLD  MINIlfG  &  MILLING  CO.  MONTANA. 

Reorganized,  1903,  as  Amador  Consolidated  Mining  &  Development  Co. 
OEWERKSCHAFT  VER.  AMALU-  UND  KNOTTENBERG.  GERMANY. 

Letter  returned  unclaimed  from  former  mine  office,  Momshausen  an  der 
Dautphe,  Hessen-Nassau,  Germany.    Adolph  Freund,  president;  Paul  Mar- 
cus, engineer.     Capitalization,  1,400,000  marks.     Has  cupriferous  silver-lead 
ores,  opened  by  one  shaft. 
ANAL6AMATED  COPPER  CO.  MONTANA. 

Office:  42  Broadway,  New  York.  Henry  H.  Rogers,  president;  F.  O. 
Addicks,  vice-president;  A.  H.  Melin,  secretary  and  treasurer;  John  D.  Ryan, 
nunaging  director;  H.  H.  Rogers,  Albert  C.  Burrage,  W.  M.  Rockefeller, 
H.  H.  Rogers,  Jr.,  Fred  P.  Olcott,  James  Stillman,  Anson  R.  Flower,  J.  D. 
Ryan,  and  Geo.  H.  Church,  directors.  Organized  April  27,  1899,  under  laws 
of  New  Jersey,  with  capitalization  $75,000,000,  increased,  1901,  to  $155,000,000, 
shares  $100  par.  Central  Trust  Company  of  New  York  and  National 
Shawmut  Bank  of  Boston,  registrars.  National  City  Bank  of  New  York 
and  Kidder,  Peabody  &  Co.,  of  Boston,  transfer  agents.  Annual  meeting, 
first  Monday  in  June. 

The  Amalgamated  is  a  securities  holding  cor|x>ration,  not  a  mining  com- 
pwiy,  with  assets  consisting  mainly  of  stock  in  sundry  subsidiary  companies. 
Stock  of  the  following  named  corporations  is  entirely  owned  by  the  Amal- 
gamated, with  the  exception  of  the  few  founders'  shares,  required  to  be  in 
the  names   of   directors:    Washoe  Copper   Co.,    capitalization    $5,000,()(X); 
Colorado  Smelting  &  Mining  Co.,  (Trenton),  capitalization  $2,500,000;  Dia- 
mond Coal  &  Coke  Co.,  capitalization  $1,500,000;  Big    Blackfoot    MilliiiR 
Co.,  capitalization  $700,000.     In  the  following  named  corporations  the  Amal- 
gamated holds  from  practically  the  entire  Issue,  as  in  the  case  of  the  Boston 
^  Montana,  to  a  majority  interest  only,  as  in  the  Anaconda:     Boston  «fc 
Montana     Consolidated     Copper     &     Silver     Mining     Co.,     capitalization 
^50,000;  Parrot  Silver  &  Copper  Co.,  capitalization  $2,298,500;   Butte  & 
j^P^fon  Consolidated  Mining  Co.,  capitalization  $2,000,000;  Anaconda  Copi:)cr 
.'^'^Co.,  capitalization  $30,000,000.     The  Aninlpamatcd  aLso   is  credited 
l!?^*^  owning  a  controlling  interest  in  the  United  Metals  Selling  Co.,  but  in  nil 
^Kood  the  control  is  held  by  Amalgamated  officers,  rather  than  by  the 
Y'^P^ny.     The  Hennesy  Mercantile  Co.,  which  was  profitaMe  but  unpop- 
^'*»     was  sold,   1904.     Miscellaneous  holdings  of  the  Ainaljiiimatcfl  iix  ludo 
'^^Oo  ac,^  of  timber  lands;  a  largp  stock  interest  in  the  Anaionda  <fc  Fa<  ific 
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R,  R.  Co.;  the  Republic  Sampling  Works,  At  Butte;  a  aat^-mill  at  Ravalli 
Hamiltou county,  Montana;  liotekat  Anaconda  and  Hamilton : businesii blocks 
in  Butte  and  Anaconda,  and  several  daily  newspapers.     One  of  the  nev^'spa^ 
pecs  is  highly  profitable,  but   the  others  are  not.    The  settlement  of  thB 
Heinze  fight  pro  ball  iy  will  lead  to  the  weaning  of  several  subsidized  jounialfl 

The  subir^idiary  niinet*  and  other  enterprises  of  the  Amalgamated  employ 
circa  13,0(M)  men,  mainly  at  Butte,  Anaconda  and  Great  Fiklh,  Montana, 
with  an  annual  payroll  of  about  $15,000,000, 

The  AmalgamHfed  Copper  Company  was  fonned^  in  1^99,  to  control  tkM 
copper  itiduKtry  of  the  world,  hitmentable  failure  ensuet!  in  1901,  whereuptiH 
the  management  began,  fur  the  first  time,  to  evince  business  ability*  by  leani* 
iug  the  business  that  the  company  had  engaged  in,  and  stopping  up  the  leaki?. 
The  mat/erial  progress  st^ored  by  the  ArnEilgamated  has  been  esspecially  notable 
since  John  D,  Ryan  became  managing  director,  in  1901.  In  twoyeara  Mr. 
Ryan  liaa  done  much  to  strengthen  the  company's  poeition.  The  Heinze 
war  hag  been  settled,  the  "company  store''  tias  been  sold,  the  friend>hip  of 
the  employes  has  been  retained  and  strengthened,  and  the  Amalgamated 
has  been  mad©  stronger  in  every  direction. 

The  copper  mines  controlled   by  the  Amalgamated  are  looking  well, 
without  exception*    The  settlement  of  t}te  litigation  with  the  Heinzc  for 
will  permit  the  working  of  a  number  of  good  properties  tied  up  for  years  I 
injunctionH.     The  Amalgamated's  share  of  the  production  made  by  min 
controlled  by  it  .^mewhat  exceeded    200,000,0(10   lbs.  fine   copper   in    U 
This  will  be  increaeed  in  1906,  and  1907  should  show  a  further  considerable 
gain. 

The  Amalgamati>d  haa  been  run  as  a  close  corporiition,  thanks  to  the 
law%^  of  New  Jersey,  which  permit  the  legal  offspring  of  that  state  to  condll^ 
their  affairs  in  any  manner  whatsoever,  so  long  aa  the  rcf|uired  taxes  afl 
paid  regularly  to  the  state.  During  the  past  year  a  more  liberal  tendency 
has  been  noted»  and  a  financial  statement — the  first  rendered—was  given 
ahareholderii  at  the  annual  meeting  of  June,  1905.  Thi^,  while  good  a^  far 
as  it  went,  w^as  entirely  too  much  condensed  to  be  siitisfactory.  It  seemed 
too  much  like  asking  a  hungry  laborer  to  make  a  full  meal  off  a  maocarooD* 

The  "Stor)'  of  Amalgamated;**  printed  by  Thos.  W,  Ijawson,  as  a  serial 
in  Everyl>ody's  Magaxine,  cannot  l>e  accepted  seriously  by  any  person  cogni- 
zant of  the  facts  of  which  Lawson  attempts  to  treat.     The  "Story"  is  me 
a  clever  piece  of  fiction,  so  contrived  that  the  author  stands  in  the 
light   throughout.     The  Amalgamated    maTiagemcnt   made  some   very 
mistakes  in  the  early  year:?,  and  did  Mune  things  for  which  the  word  "mistake** 
seems  very  rharitable,  but  l^wt^on  ha^  so  iningl^l  fact  and  fiction  that 
are  alloyed.     The  l>est  disfHJsal  c»f  (lie  virtuous  Lawson  ran  l>e  made  by  ' 
paring  his  copper  t^ompany  with  that  of  H,  H.  Rogers.     Tlio  Amalgamate 
cinplo>ns  l.^,fM>0  men  -Law son's  compiiny,  the  Trinity,    employs    3    men - 
and  the  Tntiity  was  born  btit  a  few  months  later  than  the  Amalgamated. 

Earnings  of  the  Amalgamnted  for  1905  proliably  werealtoiit  S 
or  a  little  l>ottcr  than  18  per  .'iharo.     Cost  of  producing  copper  i 
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or  quite  one  cent  per  pcnind  less  tlian  two  years  previously,  this  alone  repre- 
senting an  additioii  of  about  $2,000,000  to  the  profits.  Eiarniiigs  from  other 
sources  than  copper  mines  prohably  were  another  $1,000,000.  Dividends 
for  19U5  were  $6,975,000,  as  against  $3,100,000  for  each  of  the  two  preced- 
ii^  years.  The  high- water  record  was  reached  in  1901,  with  dividends  of 
$ll,625,00a  In  190G  the  dividends  should  be  increased. 
AMALGAMATED  GOLD  &  COPPER  CO.  ARIZONA. 

Dead.  Was  located  at  Huron,  Yavapai  county,  Arisona,  where  a  300* 
shaft  was  sunk.  Company  was  promoted  by  Douglas,  Lacey  ^  Co.,  a  firm 
of  swindlers  maintaining  sumptuous  offices  at  66  Broadway,  New  York,  ^ith 
about  40  branch  offices  in  the  United  States  and  Canada,  from  which  worth- 
less mining  stocks  are  peddled.  The  firm  claims  to  operate  on  the  law  of 
aveiageB^  and,  by  handling  many  mines,  to  permit  the  good  ones  to  make 
up  for  the  faflures.  Considerable  bluffing  has  been  done  in  the  way  of  crude 
mining  operations,  but  these  eWdently  were  merely  for  the  purpose  of  keeping 
up  appearances.  No  mining  company  promoted  by  this  firm  ever  has  earned 
a  profit,  80  far  as  can  be  learned.  Dividends  have  been  paid  on  shares  when 
DO  profits  have  been  earned,  for  which  Douglas,  Lacey  &  Co.  should  be 
jailed  for  common  swindlers,  and  doubtless  would  be,  were  the  laws  of  the 
United  States  administered  solely  with  a  view  to  justice. 

Stock  in  worthless  companies  wtks  exchanged  for  stock  in  equally  worthless 
companies,  whenever  "investors"  grew  tired,  and  the  victims  of  the 
conspiracy  were  tolled  along  on  the  "dividends"  paid  out  of  the  money 
they  themselves  had  furnished.  Cash  dividends  have  been  suspended  for 
several  years,  being  replaced  by  "scrip"  dividends.  As  far  as  can  l)e  learned, 
this  firm  has  bilked  about  20,000  small  investors,  including  many  widows 
and  orphans,  in  the  United  States  and  Canada,  out  of  several  millions  of 
dollars.  It  is  understood  that  the  firm  is  endeavoring  to  include  England 
in  its  operations.  There  seems  no  reason  to  think  that  the  EnRlLsh  officials 
win  be  less  complaisant  than  those  of  the  United  States,  as  the  firm  has  money. 
By  virtue  of  advertising  in  the  financial  and  mining  press  of  the  United 
States,  criticism  has  been  forestalled,  as  there  are  comparatively  few  publi- 
cations, of  this  class  that  are  not  edited  from  the  business  office. 

In  November,  1903,  a  formal  complaint  against  this  firm  was  lodged 
with  the  United  States  postal  department,  but  nothing  has  come  of  the  mat- 
ter, despite  repeat^  attempts  to  learn  why  the  firm  Is  not  investigated. 
The  postal  department  has  shut  out  of  the  mails  a  number  of  small  swindlers, 
but  evinces  no  desire  to  restrict  the  operations  of  the  big  rascals.  It  is  to 
be  hoped  that  eventually  Congress  may  decide  to  thoroughly  investigate 
the  postal  department,  and  learn  definitely  what  particular  official,  or  offi- 
^.  is  in  receipt  of  hush-money.  This  case  has  been  called  personally  to 
the  attention  of  Mr.  Geo.  B.  Cortelyou,  postmaster-general,  but  viithout 

^^KARILLA  COPPER  CO.  NEW  MEXICO, 

Letter  returned  unclaimed  from  former  office,  Boston,  Mass.  Mine 
«*ce:    Jarilla,  Otero  Co.,  N.  M. 
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c&pitalizatioti  $500^000,  shares  fl  par.  I^ands  are  mimng  rights  to 
1,000  acres,  and  a  50-acre  raill^ite  owned  Jn  fee.  Ore  occurs  as  blanket  vetna 
between  trap  and  shale,  the?^e  having  an  average  thickness  of  2*  and 
traceable  nearly  4  miles,  carrying  an  estinmted  minimum  average  af 
to  2.5%  copper,  T^ith  small  gold  and  i^ilver  values.  Native  copper  occu 
at  depth,  with  various  oxide-s  and  carbonates  above,  in  a  gangue  of  altered 
abiLle.  Mine  is  opened  by  3  inrline^,  of  1 5t5',  450',  and  1,300',  and  by  a  SOC 
crosscut  drainage  tunnel.  Has  steam  power,  wittr  30-h.  p.  hobt,  5-driU 
Rand  air- compressor  and  drills,  tramway  and  necessary  mine  buildings. 
The  concentrator  is  of  wood  and  t^tone,  w  ith  daily  capacity  of  50  tons,  ha\  ing 
2  rolls,  screens,  crushers  and  2  VVilHey  tahles.  Product,  when  mine  is  oper 
ated^  is  tu'^ned  out  as  concentrates^, ^shipped  to  smeltern  on  New  York  har- 
bor. Idle  for  several  years  y^a^t. 
AMERICAN  COPPER  MIIflHG  a.  EXTRACTIOII  CO.  COLOR/JX), 

Office   82S  Equitable  Bldg.,  Denver,  Colo.     Owned  the  Gardiner  '--opper 
leaching  and  prei'ipilating  proce^,  in  ii.se  at  the  Denver  plant  of  the  Union 
Ore  Ejctraction  Sc  Redut  tioii  Co.:  process  since  ^d  to  the  Commonwealth 
Reduction  Co.      Xpparently  owns  no  mining  property. 
AMERICAN  COPPER  MINING   &  MILLING  CO,       '  UTAH, 

Letters  returned  untltiini'fl  fn>iii  former  mine  office,  Simpson  Sprinp^J't^di 
AMERICAN  COPPER  MINING   4  SMELTING  CO.  NEW  MEXICO. 

A  "fake/'  promoted  by  J.   R.  Kerr  &  Co.,  formerly  at  565-11   Broad- 
wav,  New  Y*nk. 
AMERICAN  DEVELOPMENT  CO.  ARIZONA. 

Siiereededp  Mfinh.  19*Mi,  l»y   American -Saginaw  Development  Co. 
AMERICAN  EAGLE  COPPER  MINING  CO.  WYOMING, 

Letter  returned  unclaimed  from  former  mine  office,  Encampment.  \\  yo. 
AMERICAN  EAGLE!=  GROUP.  CALIFORNIA. 

Mine  office  care  of  A.  L.  Crew,  Needles;,  San  Bernardino  Co.,  CaL     Landc, 
sundry  claim:^,  circa  40  miles  south  of  Needles  and  10  milen  west  of  the  Colo- 
rado river,  on  which  a  little  work  waa  being  done  by  Needles  parties,  late  in 
1905. 
AMERICAN  FLAG  MINE.  UTAH. 

Office:  care  of  E,  R.  Palmer,  secretaiy,  Salt  Lake  City,  Utah.  Mbe 
office:  Park  City,  Summit  Co.,  Utah.  Capt.  T.  F.  Singiser,  president;  John 
G.  Rhodia,  superintendent.  Ores  carr>'  \%  to  2%  copper,  '\%  to  6%  lead, 
and  up  to  50  ox.  silver  and  §7.50  gold  per  ton.  A  new  and  efficient  hoist  in  it 
plant  wfm  in*«t  ailed  m  1905. 
AMERICAN  GOLD    &  COPPER  CONSOLIDATED  MINING  CO.     ARIZONA 

A  tentative  reorganiaation,  circa  1905,  of  th3  American  Ooppor  Co., 
of  Yavapai  county,    Ariz  na. 
AMERICAN  GOLD  &  COPPER  CO.  ■ 

Office:  951  Tremopt  Bide  ,  RoBton,  MasR.  " 

AMERICAN  GOLD  h  COPPER  CO.  ARIZONA. 

Office:  401  Henne  Bld^.,  Los  Anjcele^^,  Cal.     Letter  returned  unclairoed 
from  former  mine  office,  Morristown,  Maricopa  Co.,  Ariz.     J.  J.  Hawkios^ 
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attorney.  Capitalization  $1,000,000,  shares  $1  par.  Lands,  circa  100  acrec, 
including  Fitzhugh  Lee,  Joe  Wheder  and  Eddy  mines.  Has  auriferous  and 
aigentiferous  copper  ore,  with  considerable  developnu^nt,  steam  power  and 
10-stamp  mill. 

AMERICAH  GOLD  &  COPPER  MmiHG  CO.  WYOMmO. 

Office:  1431-79  Dearborn  St.,  Chicago,  Ills.  Biine  office:  Jdm,  Albany 
Co.,  Wyo.  Albert  L.  Stone,  president;  J.  C.  Essick,  secretary;  Louis  Miller, 
genenl  manager.  Capitalization,  $5,000,000.  Lands,  14  claims,  hdd  by 
location.  Has  slightly  devdoped  auriferous  copper  ores.  Has  a  5-6tamp 
gold  mill.  Idle  at  last  accounts,  but  management  was  endeavoring  to 
secure  funds  to  resume  work. 

AMERICAH  GOLD  MmiNG  CO.  COLORADO. 

Office:  304-411  Olive  St.,  St.  Louis,  Mo.  Mine  office:  Ouray,  Ouray 
Co.,  Colo.  EmplojTs  40  men.  W.  C.  Wrisberg,  president  and  general  man- 
ager; Ernest  P.  Olshausen,  secretary  and  treasurer;  V.  A.  Laughlin,  super- 
intendent; Ed.  Wall,  mine  superintendent.  Organized  1889,  under  laws  of 
Colorado,  with  capitalizaton  $3,000,000,  shares  $10  par.  Has  paid  divi- 
dends of  $420,000.  Lands,  13  patented  claims,  area  200  acres,  including 
the  American  Nettie  and  West  View  mines,  also  a  50-acre  millsite,  in  the 
Ouray  district.  Country  rocks  are  granite,  shale  and  quart  zite.  Produces 
oxide  and  sulphide  ores  averaging  2%  copper,  1%  lead,  20  oz.  silver  and  20 
cents  gold  per  ton.  Has  about  75,000'  of  underground  openings,  with  a  large 
uuount  of  ore  blocked  out  and  in  sight.  Has  steam,  electric  and  water 
power,  with  a  40-stamp  mill  and  concentrator,  shipping  concentrates  to  the 
Pueblo  smelter. 

AXSRICAII  GOLD  MDiniG  COMPANY,  NEW  MEXICO. 

OF  NEW  MEXICO. 

Office:  312  Tacoma  Bldg.,  Chicago,  Ills.  Mine  office:  Nogal,  Lincoln 
Co.,  N.  M.  A.  T.  Anderson,  president;  John  Monk,  secretary;  J.  M.  Rice, 
OQanager:  M.  D.  Gaylord,  superintendent.  Lands  include  the  Ajnerican, 
Helen,  Old  Abe  and  other  mines,  carrying  ores  of  copper,  gold,  silver  and 
lead.  Has  steam  and  electric  power,  with  a  50-stamp  mill  and  50-ton  cyan- 
ide plant. 

AMERICAN-MEXICO  MINING  &  DEVELOPING  CO.  MEXICO. 

Office:  1018  National  Life  Bldg.,  Chicago,  Ills.  Mine  office:  San  Lo- 
renzo, Durango,  Mex.  Dr.  W.  S.  Phillips  president;  H.  E.  Graham,  vice- 
President;  A.  T.  Grove,  secretary  and  treasurer;  G.  E.  Fitzgerald,  gen- 
eral manager;  John  Dalton,  mine  superintendent;  John  Brady,  smelter  super- 
btendent.  Organized  1902,  under  laws  of  South  Dakota,  with  capitalization 
$3,000,000,  shares  $1  par;  issued,  $1,267,544.  Begun  paying  dividends  of 
2%%  monthly,  in  April  or  May,  1903,  from  stock  sales,  and  president 
assures  the  Copper  Handbook  that  to  March,  13  1906,  company  had  paid 
dividends  of  $357,318.34. 

Mining  lands  are  reported  by  company  as  approximately  3,000  acres, 
with  a  1,500-acre  smdter  site,  at  San  Lorenzo  and  an  805-acre  smelter  site  at 
Tone6a.  Ifines  tnchide  La  Roca   Negra,  Tecolotes  and  others.    Company 
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dttinia  to  be  developing  S  mineral  bodicsi,  averaging  3  tnetera  width,  show- 
rag  ore  averaging  2%  copper,  7%  lead,  30  oz.  sitver  and  $7  gold  per  ton. 
Has  5  BlmfU,  deepest  350',  al.so  5  tuiiiiL4s,  of  ^W,  800'.  1,000^,  l/JW  ftrd 
3,000',  eatimated  by  company  to  show  150,000  tons  of  ore,  ^itb  60,000  tona 
blocked  out  for  stoping.  Company  reports  a  200-h.  p.  steam  plant  at  the 
>  meUer.  Smelter,  at  Ban  Lorenzo,  3  to  6  miles  from  the  mines,  is  rqx>rted  by 
Dr.  PUillipa  to  have  furnaces  of  50,  100,  and  200  tons  daily  capacity.  Preea 
reports  are  that  the  50-ton  ftimnce  was  blown  in  during  March,  1906.  Prod- 
uct is  a  15%  matte.  Production  of  company  is  reported  as  261  531 
lbs.  fine  copper  in  I9(hi,  and  approximately  300,000  !bs.  fine  copper  in 
IMS- 
La  Roea  N^gra  mine,  i^ometimes  called  La  Victorta,was  bought  of  Garloi 
von  Brandeis  for  $60;0>00.  It  is  a  good  mine,  but  a  small  one,  and  ita  3 
veins  average  6'  to  ^^  width  only»  and  not  3  metres.  Its  area  is  10  perten- 
eneiaa  only — a  trifle  less  than  25  acres. 

Production  during  1904  was  at  the  rate  of  about  one  carload  of  very 
rich  ore  monthly,  and  it  is  impossible  t  see  where  the  reported  production 
of  copper  came  from. 

A.  T.  Benson,  a  shareholder,  brought  suit  in  a  South  Dakota  coiirtp  and 
Thos.  H.  Null,  of  Huron,  South  Dakota,  was  appointed  receiver  for  the  com- 
pany. Ben!!>on  charges  in  his  suit  that  the  officers  received  600,000  shares 
of  eto^'k  without  rendering  an  equivalent,  and  that  they  made  large  profits 
at  the  expense  of  the  company  by  if^suing  options  on  treasury  stock,  at  prii  et 
below  those  demanded  by  the  company,  and  that  dividends  were  paid  from 
stock  sales  and  not  from  earnings  of  the  mine  and  smelter. 

La  Roca  Negra  is  a  good  ^rnall  rmne,  but  the  openitions  of  the  American- 
Mexico  company  have  been  regarded  with  deep  and  apparently  welt-founded 
suspicion,  by  mining  men  on  the  ground,  and  by  others  conversant  with  the 
company's  operations*  There  seem'^  oo  reason  to  ehanire  the  un*"avorable 
opinion  of  this  concern  expressed  in  the  last  i^sue  of  the  C3opper  Handbook. 
AMERICAN  MINES  DEVELOPMENT  CO.,  LTD. 

Office:  506  Oneida  Bldg.,  Minneapolis,  Minn.  P,  R.  Bailey,  president; 
Jas,  T.  Manning,  secretary,  treasurer  and  manager.  Claims  to  own  and  to 
be  developing  copper,  gold,  zinc,  lead  and  oil  properties,  but  location  of 
property,  if  any,  iK  unknown,  and  company  apparently  is  either  a  fake  or  a 
ntistake. 
AMERICAN  MINING  CO.  IDAHO. 

Letter  returned  imclaimed  from  former  mine  offirie,  Weiaer,  Waahingtoa 
Co.,     Idaho. 
AMERICAN  MINING  CO.  MEXICO. 

Mine  office:  La  Cananea,  Sonora,  Mex.  John  H.  Talbot,  manager. 
Organized  under  laws  of  Colorado.  Lands,  126  pertenencias,  adjoining  the 
Cobre  Grande  mine  of  the  Greene  Consolidated,  with  a  strike  of  4,000^  on 
the  mineral  zone.  Main  shaft  is  2,50'  and  locat-ed  200'  from  the  Cobre  Grande 
workings.  Also  has  2  other  nhafts,  one,  the  Republic,  175',  being  1,500* 
west  of  the  main  i^haft,  on  the  parallel  Veta  Grande  lone  of  ihi  Greene  Co&- 
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Aolidated,  with  drifts  in  ore  assaying  5.5%  copper,  3.5  oz.  sflver,  and  $1.20 
gold,  per  ton.    Main  shaft  is  said  to  show  a  56'  vein  of  disseminated  chalco- 
cite,  assaying  5.6%  copper,  13.4  ox.  silver,  and  $1.84  gold,  per  ton. 
AMERICAN  MnnnO  CO.  UTAH. 

Said  to  have  promising  claims  near  Mineral  Springs,  about  15  mfles 
northwest  of   Death  Cafion,  in  the  Deep  Creek  district,  opened  by  a  \W 
tunnel,  from  which  several  smelter  shipments  of  ore  of  good  grade  were 
made  during  1904.     No  later  developments  ascertained; 
AMERICAN  MiniNO  &  DEVELOPMENT  CO.  MEXICO. 

Office:  care  of  Diiey  &  Overlock,  Bisbee,  Ariz.    Chas.  McHenry,  super- 
mtendent.    Lands,  sundry  claims,  a  few  miles  south  of  Naco,  near  the  Ari- 
zona-Sonora  border. 
AMERICAN  MINING,  MILLINO  &  SMELTINO  CO. 

Offices:  care  of  Weston  &  Co.,  10,  Coleman  St.,  London,  E.  C,  Eng. 
^James  Reid,"  president  and  treasiu^r;  **H,  Reid,"  secretary;  '*W.  Mat- 
thews," general  manager.  The  American  Mining,  Milling  &  Smelting  Co.  is 
a  rank  swindle,  incorporated  under  American  laws,  but  feeding  upon  the 
gQiDability  of  the  residents  of  Great  Britain,  where  it  is  domicUed,  under  the 
wing  of  Weston  &.  Co.,  a  more  than  shady  London  concern.  The  com- 
pany claims  to  possess  mines  in  Alaska,  Arizona,  California,  Colorado  and 
Mexico.  None  of  these  alleged  mines  have  been  located.  Formerly  had  a 
wpreeentatitve  at  78  Wall  St.,  New  York,  in  the  person  of  Wm.  C.  Hickman, 
a  crooked  promoter,  who  also  ran  a  bogus  rating  agency,  knoiiTi  as  the  Financial 
Mercantile  Agency,  which,  for  a  consideration,  reported  favorably  on  fraud- 
ulent financial  schemes.  Hickman  is  under  indictment  and  a  fugitive  from 
justice. 

The  financial  press  of  Great  Britain  and  the  United  Sti|tes  has  been  fully 
informed  of  the  fraudulent  nature  of  this  concern,  and  it  may  be  assumed, 
with  entire  safety,  that  any  financial  or  mining  journal  puffing  the  shares  of 
this  utterly  putrid  concern  is  doing  so  for  a  cash  consideration,  knowing  that 
rt  is  taking  hush-money  at  the  expense  of  its  deluded  readers.  As  was  stated 
^t  year,  the  American  Mining,  Milling  &  Smelting  (^o.,  is  a  swindle  of  the 
nJost  rotten  and  bare-faced  sort,  and  every  man  coimected  with  it  is  either  a 
fool  or  a  rascal. 
AHERICAN  PROSPECTING  &  DEVELOPMENT  CO.  ARIZONA. 

Office:  Bisbee,  Ariz.  Mine  office:  Jerome,  Yavapai  Co..  Ariz.  Lands,  sun- 
dry claims,  adjoining  the  Equator  mine.  Has  a  43'  shaft  with  a  112'  drift  in  ore. 
AMERICAN  QUEEN  MINING  CO.  COLORADO. 

Mine  office:  Gold  Hill,  Boulder  Co..  Colo.     Property  is  the  Cash  nuiie. 
carrying  ores  of  gold,  silver  and  copper,  latter  a  by-product  of  limited  amount. 
Has  a  25-ton  mill,  with  10  stamps. 
AHERIC AN-SAGINAW  DEVELOPMENT  CO.  ARIZONA . 

Office:  510  Lyceum  Bldg.,  Duluth.  Minn.  Mine  office:  Bisbee,  Cochise 
Co.,  Ariz.  Thos.  H.  Collins,  president;  Chas.  d'Autremont,  Jr..  vice-presi- 
dent; Frederick  R.  Kennedy,  secretary;  Wm.  G.  Haggart,  treasurer;  preceding 
officers,  Henry  B.  Hovland,  Wm.  B.  Mershon  and  Watts  S.  Humphrey,  di 
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rectors;  L.  W.  Powell,  general  manager.  Organized  March  7,  1906,  wilj 
capitaiizatioii  $l,0(X»,()00,  shares  flO  par,  succeeding  the  American  Dcve 
nienl  Vo.  and  Saginaw  Development  Co.  Stock  waa  issued  half  to  i 
holders  of  each  of  the  old  eonipanics,  niarked  $3  paid^  and  a  further  aase'SRient 
of  $3  was  levied  shortly  thereafter,  payable  $2  May  1  and  $1  July  1.  IS 
last  call  being  to  provide  funds  to  meet  payment  of  a  balance  i 
$209J1D.20  due  on  the  property.  Lands,  26  olaims,  of  which  the  Ajneric 
furnished  9  cbiiniB,  lying  next  cast  of  the  Jimction  and  Calumet  &  Pittsbuig, 
and  the  Saginaw  fiiniished  17  claims^  area  297  acres,  also  favorably  located, 
and  including  the  Muheini  and  AV'orlds'  Fair  jfroufjs.  Development  is  on  the 
Saginaw  group,  which  has  an  old  iiS4'  shaft,  sunk  at  an  angle  of  70**  with 
the  hori/.on,  showing  35'  oi  leached  ore  on  the  3lKy  level,  and  the  new  Saginaw 
3-compartment  912'  shaft,  wliieh  cut  a  35'  body  of  low-grade  ore  on  the  SSO' 
level.  The  Saginaw  shaft  has  a  doulde-druni  first-motion  hoist,  with  capa* 
city  for  raising  4-ton  skips  l^4tKl'.  and  also  has  a  good  pumping  equipment. 
Management  is  excellent  and  property  is  regarded  as  well  located.  ^ 

AMERICAI?  SMELTERS  EXPLORATION  CO.  ■ 

,     Organized  earl>^  in  ltif)5,  and  title  changed  aoon  thereafter  to  Amerieaa 
Smelters  Securities  Co. 
AMERICAN  SMELTERS  SECURITIES  CO.  U.  S.  A.  &  MEXICO. 

Office:  71  Broadway,  New  York.  Daniel  Gtiggenheim,  president; 
Barton  ScwpU,  S.  W.  Eccks  and  Eiiward  Brushy  viee-presi dents;  G,  M.  Bortlen, 
secretary;  Morris  Guggenheim,  treasurer;  E.  i\  Palmer,  general  manager; 
W.  S.  Morse,  assistant  manager;  W.  C.  Potter.  Mexir.in  manager;  William  R. 
Rust,  business  manager;  Alfred  von  der  Hopp,  metallurgical  superintendenli 
Origanized  March  25,  1905.  under  laws  of  New  Jersey,  as  American  8n>eJt 
Exploration  Co.;  imine  changed  to  present  title  M;iy,  n*05.  Cafiitalizatia 
$77,0tM]>,CKX»,  shari^SirX)  par.  divided  into  $l7.tKX).(K)0  Series  A  cumtdntiv 
6%  preferred  stock,  at  $3n,(KM),(UK}  Series  B  cumidntive  preferred  stock  at  5'> 
and  $30.(KM1,()0(]  comfnon  stock.  Series  A  has  preference  as  t«i  dividends,  an 
both  preference  series  have  equrd  righU  !\^  to  assete,  both  having  priority  f»v 
common  stock.  The  American  Smelters  Securities  Co.  is  controlUxl  by 
American  Sraeltiiig  &  Refming  Co.,  through  ownership  of  a  nxajority  of  tfc 
issue  of  common  slock,  and  the  American  Smelting  «t  Refining  Co.  guarante 
the  Series  B  preferred  stock.  First  quarterly  dividend  was  paid  July,  1905,  i 
Series  A.  Morton  Tnist  Co,,  registrar.  Annual  meeting,  first  Wednesday  iil^ 
Septemher. 

The  American  SnieVtrre  Securities  Co.  is  merely  a  subsidiary  corpora tion 
of  the  American  Smelting  ^  Refining  Co.,  and  in  turn  controls  a  number  of 
smaller  corporations,  including  the  Guggenheim  Exploration  Co.,  Selh 
Smelting  ik  Lead  Co..  Taconia  Smelting  Co.,  Puget  Sound  Reduction  Co,,  i 
others. 

Among  the  mining  propertie^i  controlled  are  the  Silver  Lake  mines 
Silverton,   San  Juan  county.  ( "olorado.  which  produce  ores  of  gold,  8ilv« 
lead  and  copper,  and  have  steam,  wat^r  and  elertric  power,  with  a  10 
concentrator,  employing  circa  200  men* 
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The  Santa  Maria  y  Anexas  mines,  at  Velardeila.  Duramro.  Mexiix*.  have 
aurifefCKis  and  cupriferous  adlver-lead  ores,  extensively  opened.  Ttie  mints 
have  steam  and  gasoline  power  and  a  SOCMon  smdt^.  emplo^-ing  about  600 
ma  at  last  accounts. 

The  company  also  owns  the  Gibosa  j  Anexas  mines,  n%  Jirainei,  Chihua- 
hua, Mexico. 

The  Mina  Tepezali  at  TepezaU,  Aguascalientes.  Mexico,  has  silicious 
sflver-copper  pjrites,  opened  by  a  560^  main  shaft.  Has  a  good  power  plant 
and  employs  several  hundred  men. 

The  Dolores  y  Anexas,  at  Mat^uala,  San  Luis  Pdtosi,  Mexico,  induda 
the  Dolores,  Trinidad,  and  Azul  mines,  emplo^'ing  about  500  men.  F.  J. 
FoBter,  superintendent;  L.  A.  Roan,  engineer.  Lands,  93  pertenencias,  area 
230  acres.  Veins  occur  as  contacts  between  limestone  and  porphyry,  canying 
sulphide  ores  with  gametiferous  gangue,  returning  an  average  of  7%  copper, 
3.8  oz.  slv&r  and  $1.50  gold  per  Urn.  The  San  Miguel  shaft  is  GOO'  deep  and 
the  San  Miguel  tunnel  is  1 .500^  long,  the  mine  having  about  8,000^  of  imder- 
ground  openings.  Has  gasoline  power  and  is  reached  by  the  Pon-enir  de 
Matdiuala  railroad*  Production,  1902,  was  2,481. $32  lbs.  fine  copper,  from 
17,756  metric  tons  of  ore  treated,  giN^ing  an  average  return  of  6.34%  copper. 
Production,  1904,  was  4.015,000  lbs.  fine  copper. 

Tlie  works  of  the  Selby  Smelting  &  Jjead  Co..  at  Selby.  Contra  Costa 
county,  California,  include  an  extensive  refining  plant,  with  steam  and  electric 
power,  drawing  ore  supplies  from  the  Pacific  coast  and  from  some  distance  in 
the  bterior.  The  works  of  the  Pupet  Sound  Reduction  Co.,  at  Everett, 
Soohomish  county,  Washington,  includes  three  30x180"  blast  furnaces,  one 
of  which  runs  on  copper  ores,  making  a  50%  matte  which  Ls  blown  up  to 
blister  copper  in  a  reverberator\'  furnace  and  shipped  cast  for  electrolytic 
refining.  This  plant  is  one  of  the  two  producers  of  arsenic  in  the  United 
States,  making  about  5  tons  of  arsenic  daily  from  Monte  (risto  ores,  at  la.st 
M^coimts. 

The  plant  of  the  Tacoma  Smelting  Co.  includes  an  extensive  and  well- 
located  site  on  tidal  water,  flats  being  reclaimed  by  filling  in  with  slag.  There 
we  extensive  wharves,  with  ore-bunkers  and  automatic  unloadmg  devices, 
a  small  electric  tram-line  connecting  the  whar\'es  with  all  parts  of  the  works. 
The  smelting  plant  includes  4  lead  stacks,  100-ton  blast-furnaces,with  three 
C'onnersville  blowers  driven  by  a  200-h.  p.  Westinghouse  induction  motor. 
The  copper  smdter  include  three  60-ton  mechanical  roasters,  two  10-ton 
hand-roasters,  and  a  400-ton  42x160*'  water-jacket  blast-furnace,  with  fore- 
hearth  14'  in  diameter  and  4'  high,  holding  60  tons  of  molten  matte.  A  36* 
cupola  remelting  furnace,  with  outside  settler,  can  treat  75  tons  of  50%  matte 
*^y.  The  convertor  department  has  two  stands  and  six  72x100*  barrel- 
^ype  shells,  with  a  30-ton  electric  crane. 

The  company  is  said  to  plan  the  construction  of  a  125-mile  railroad  from 
Valdez  to  the  Bonanza  mine,  and  also  to  plan  erecting  a  copper  smelter  in  the 
^cinity  of  Valde«.  Company  is  said  also  to  plan  taking  over  important  prop- 
^fties  in  the  Bingham  district,  and  elsewhere. 
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It  18  expec'teti  lliat  etiniings  will  exceed  $5,000,000  yearly.     The  niauage 
menl  of  thin  inmipiLny  Lh  strong,  experienced  mid  ftggrt\saivr.  aiid  th»?  roqium- 
tinn  -stioiiM  be  hearii  fnmi  tu  an  iru'reasiiig  extent   in  the  copper  field  during 
lb*"  vears  to  tnine. 
AMERICAH  SMELTING  St,  REFINIKG  CO.         NORTH  ^b  SOUTH  AMERICA. 

OfFiee;  7i  Broadway,  New  York.  Works  offices,  at  numerotis  addn^se^^ 
given  hereafter.  Daniel  Gviggenheira,  president;  Barton  Sewell.  E<lward 
Brush,  and  S.  W,  Et'cles.  vife-prpsident^;  W.  E,  Merriss,  secretary;  I^aac  Gug- 
genlieim,  treasurer;  Angu^^t  Raht,  mechariiefd  engineer.  Orgtinized  April  4. 
1899.  ujider  laws  of  New  Jt^rsey*  with  capitalization  $54,6(KJ,000,  increased  to 
$10n.tNH),0(XJ,  in  $50,000 ,(KK)  eiim illative  7%  preferred  and  $50,0<X).000  com- 
mon «toc'k»  For  the  fiscal  year  lUtKK  net  e-iminga  were  $,^,524,961,  etpial  to 
nearly  G.5%  on  the  tiien  eiipitidizfitinn  rjf  $5  LS{KJ,tXH),  In  1904  net  earnings 
,  were  $7,905,573,  and  for  fiscal  yciir  eiidin^^  April  30,  1905,  net  earnings  were 
5,898,81 1*  or  nearly  9%  on  the  present  capitalization.  Pays  dividends  of  7% 
^tm  both  fonimon  and  preferred  stock.  To  Octol>er,  1905,  has  paid  di^^dends  of 
$10,S75,0tK).  Controls  the  American  Smeltere  Securities  Company,  through 
ownership  of  $17, 751, OIK)  of  the  common  stock  k-^ne  of  $30,000,000,  and  owna 
25,000  shares,  par  $2.5tK>,000,  of  Series  B  preferred  «tfH-k  of  the  saine  com- 
pany,  bought  for  $2,302,270,  and  has  guaranteed  5%  dividend^  on  the  entire 
issue  of  $30,000,000  Serieti  B  preferred  etock  of  the  American  Snielterji  Securi- 
ties Co* 

In  addition  to  various  smelting  plants  and  stock  intenest  in  the  Americ&ii 
Smelters  Securities  Co,,  the  American  Smelting  &:  Refining  Co,  also  owns  the 
exclusive  rights  to  the  Huiitington-Heberlein  ore^roaating  patent*  in  the 
United  States  and  Mexico.  .A.  prfifif -sharing  fund  is  niaintained  for  employes 
occupying  positions  of  responsibility ^  this  fund,  which  is  rapidly  growing, 
amounting,  September  1905.  to  $216,815,  Company  ended  fiscal  year  1905 
with  a  surplus  in  cash  and  quick  Jissets  <>f  Sti,458,720. 

The  company  \\ns  Hrnelting  plants  with  an  annual   capacity  of  approxi- 
mfliely  5,0t)0,000  tons  of  raw  ore  and  concentrated*    Principal  reduction  works  j 
are  a.«!  follows; 

Murray  Smelter,  at  Murray.  Salt  Lake  Co..  ITtah.     R,  D,  Rhodes,  super-  ] 
intendent,     Ha^  steam  and  electric  power»  with  daily  capacity  of  nearly  2,00(1 
tons,  employing  aljout  1,000  men. 

German ia  Lead  Works,  at  Salt  Lalce  City,  Utah, 

Hanauer  Smelting  Works,  at  Salt  Lake  City»  Utah. 

United  States  Smelter,  at  Helena.  Montana. 

United  States  Smelter,  at  GrcAt  Falls*    Montana* 

Omaha  Smelter,  at  Omaha,  Neb, 

Grant  and  Globe  Smelters,  at  Denver.  Colo.  Franklin  Guiterman^  man- 
ager; H.  H,  Alexander,  superintendent, 

Pueblo  Smelting  &  Re&ung  Works,  Pueblo.  Colo.     Geo,  A.  Harsh,  super-  ^ 
intendent.  fl 

Philadelphia  and  Pueblo  Smelters,  Pud>lo.  Colo.     W.  H,  Howard,  super-  ^ 
fn  ten  dent. 
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San  Juan  Smelter,  Durango,  Colo. 

Bi-Metallic  Smelter,  LeadviUe,  Colo. 

Pennsylvania  Lead  Smelter,  Salt  Lake  City,  ^^lah*. 

Pennsylvania  Smelter.  Pittsburg,  Kans. 

Chicago  &  Aurora  Smelter,  Aurora,  His. 

Chicago  &  Aurora  Smelter,  LeadviUe,  Colo. 

Kansas  City  Smelters,  Kansas  City,  Mo. 

El  Paso  Smelter,  El  Paso,  Texas,     F.  C.  EarJp,  superintendent 

Guggenheim  Smelter,  Monterey,  N.  L.,  Mexico. 

Guggenheim  Smelter,  Aguascalientes,  Agsc.,  Mexico.  Has  two  300-ton 
convertible  furnaces,  used  interchangeably  on  copper  and  lead  ores. 

El  Carmen  Smelters,  Sierra  Mojada,  Chihuahua,  Mexico. 

Playa  Blanca  Smelter,  Antofagasta,  Chili,  leased  from  the  Compaflia 
Wnera  Huanchaca. 

Through  control  of  the  Americarf  Smelters  Securities  Co.,  the  American 
Smelting  &  Refining  Co.  controls  smelters  on  San  Francisco  Bay,  on  Puget 
Sound  and  at  Velardefia,  Durango,  Mexico. 

The  Garfield  Smelter  is  being  built  at  Garfiefd  Beach,  on  Salt  Lake,  not  far 
from  Salt  Lake  City.  This  will  have  a  daily  capacity  of  2,000  tons,  and  will 
cost,  complete,  upwards  of  $1,500,000.     It  should  be  blown  in  during  1906. 

A  new  copper  and  lead  smelter  in  Chihuahua  is  snid  to  be  planned. 

The  Guggenheim  Refinery,  at  Perth  Amboy ,  N.  J.,  was  built  in  1895  and 
has  been  greatly  enlarged  at  various  times  since.  This  plant  has  the  ad- 
vantages of  tide- water  in  front  and  rail  connecticms  at  the  rear.  The  works 
include  copper  and  lead  furnaces  and  a  large  electrolytic  plant.  There  also  is 
a  bluestone  plant,  which  makes  large  quantities  of  copper  sulphate.  The  refin- 
ing capacity  of  these  works  will  be  brought  up  to  60,000,000  lbs.  of  copj)er 
yearly,  during  1906. 

During  1905  the  American  Smelting  &  Refining  Co.  turned  out  from  its 
various  works  72,952,000  lbs.  fine  copper,  rendering  this  concern  one  of  the 
most  important  copper  producers  of  the  glo})e.  As  the  management  Ls  highly 
skillful  and  aggressive,  and  the  best  technical  and  business  talent  is  engaged, 
regardless  of  cost,  it  is  obvious  that  the  American  Smelting  &  Refining  Co. 
will  become  an  increasingly  important  factor  in  the  world's  copper  trade. 
AMERICAN  ZmC  EXTRACTION  CO.  ARIZONA. 

Mine  office :  Tucson,  Pima  Co.,  Ariz.    Lands  include  the  San  Xavier  mine, 
carrj'ing  ores  of  silver,  lead  and  copper.     Has  steam  power.     Idle. 
SOCIEDAD  MINERA  LA  AMISTAD.  SPAIN. 

Office:  San  Antonio,  44,  Granada,  Spain.     Mine  office:  Albufiuelas,  Gran- 
ada, Spain.     Don  Joaquin  Marin  Robles.  president.     Property  is  the  Santa 
Ines  mine,  carrying  copper  and  cobalt  ores. 
AMMAN-CRAWFORD  MINES.  '  ALASKA. 

Mine  office;  Valdez,  Alaska.     Said  to  have  been  purchased,  late  in  1905, 
by  New  York  and  Michigan  men. 
AMPARO  BflNING  CO,  MEXICO. 

Office :  815  Drexel  Bldg.,  Philadelphia,  Pa     Mine  office :  EtzatlAn.  Jalisco, 
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Mex.    Chas.  K.  Smith,  president;  Richard  J.  OelleiB,  treasurer;  John  B«| 
liams,  secretary;  Ferdinand  Sustersic,  general  manager.     OigMiiiad 
with  capitalization  $3,000,000,  shares  $1   par;  said  to  plan 
capital  to  $2,000,000.    Lands  include  sundiy  mining  propertMs, 
Rancho  Embocado,  area  4,390  pertenencias.     Property  includes  tlw  i 
mines,  unwatered  late  in  1905,  La  Union  gold-silver  mine,  and  the  8 
Natividad  and  Amparo  mines,  lying  seven  to  nine  miles  south  of 
Principal  property  is  the  San  JL)omin(];o  mine,  one  of  the  eftriiest  i 
district,  which   was  worked  to  a  depth   of  neariy  SOC,  ore  and  w«l 
carried  up  500'  of  ladders  on  the  backs  of  peons.    The  San  Domingo i 
be  cut  down  to  three-compartment  size,  and  the  mine  is  bdng  opened  byi 
tunnel,  which  will  give  500^  of  back.     Siiaft  below  the  tunnel  is  to  be  f 
with  pumps  and  hoist.    Ompany  estimates  340,000  tons  of  high  grade  i 
ore  on  the  dumps,  stopes,  and  unbroken  in  the  mine.    Ores  are  higUji 
sulphides  of  lead,  copper,  silver  and  zinc,  with  good  gold  values,  latter  < 
sionally  reaching  $40  per  ton. 

Equipment  includes  a  30-ton  experimental  plant,  with  Bryan  miD.  < 
trating  table  and  cyanide  tank.     It  is  planned  to  build  a  railroad  from  1 
Domingo  mine  to  Ahualulco,  on  the  Mexican  (^entral.  the  nearest  raflroed| 
At  close  of  1905  company  was  milling  about  30  X<ms  daily,  and  shippbgc 
load  daily  of  smelting  ore  to  Torrci'm.     During  last  six  months  of  1905  c 
paid  $160,000  on  note  and  mortgage.  leaving  $70,000  total  indebtedneaiitl 
of  year,  and  began  1006  with  substantial  ramings,  estimated  by  intereitidl 
ties  at  $100,000  monthly.     Company  plans  beginning  payment  of  < 
before  close  of  1906. 
AMY  C.  MINE. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.     John  Ow«q, 
Ores  carry  gold,  silver,  lead  and  copper.     Has  steam  power. 
AMYGDALOID  IHNE. 

Sold.  1905,  to  Calumet  &  Hecla  Mining  Co. 
ANACONDA  CONSOLIDATED  COPPER  lONES  AD 

AND  SMELTING  WORKS. 

Property  sold  to  Murrin  Copper  Mines,  Ltd. 
ANACONDA  COPPER  MINING  CO. 

Office:  9  Jackson  Boulevard.  Chicago,  His. 
ANACONDA  COPPER  MINING  CO.  MONTAH 

Office:  42  Broadway.  New  York.  Mine  office:  Butte.  Sflver  Bow  Oh 
Mont.  John  D.  Ryan,  president  and  general  manager.  Henry  H.  RogOB^iriBi 
president ;  preceding  officers,  A.  C.  Burrage.  Wni.  Rockefeller.  Wm.  G.  Roeki 
feller,  E.  C.  Bogert  and  W.  W.  Dixon,  directors;  C.  Y.  Kelley,  aecrelar! 
A.  H.  Melin,  assistant  secretary;  John  Gillie,  general  superintendent;  K.  1 
Mathewson,  mill  and  snioltcr  superintendent;  D.  W.  Brunton.  consulting  flB| 
neer;  J.  P.  O'Neill  and  James  Higgins,  mine  superintendents. 

Is  controlled,  through  o\s'ncrship  of  majority  of  stock,  by  the  Amalgamaft 
Copper  Co.  Organized  Jinic  1^.  ISO,'),  \mdor  laws  of  Montana,  with  capitalfa 
tion  $30,000,000,  shares  $2.')  par.  as  siirrcssor  of  the  Anaconda  Mining  Co., 
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cIoB8  corporation  that  formerly  owned  the  mine,  and  which  was  controlled  by 
Jas.  B.  Haggin,  the  late  Marcus  Daly  and  Senator  Hearst.  Annual  meeting 
in  May.  Transfer  agent,  National  City  Bank,  New  York.  Stock  is  listed  on 
the  London,  Boston,  New  York  and  New  York  C'onsolidated  stock  exchanges. 
Dividend  coupons  are  payable  in  England  by  the  London  Joint  Stock  Bank, 
Ltd.,  Princes  Street,  E.  C.  Warrants  to  bearer  issued  in  denominations  of  5,  20 
and  50  shares.  Dividends  were  $4,800,000  in  1000;  $3,900,000  in  1901; 
$1,200,000  each  in  1902.  1903  and  1904.  and  $2,400,000  in  1905.  Total  divi- 
dends  of  present  company,  for  10 J^  years  to  end  of  1905,  were  $21,600,00f^ 
Net  earnings  for  1905  were  nearly  $5,000,000  from  the  mine,  and  nearly 
$6,000,000,  including  all  miscellaneous  net  revenues.  Company  closed  19()» 
with  a  surplus  probably  exceeding  $10,000,000,  and  possibly  reaching, 
$12,000,000.  presumably  in  cash  or  its  equivalent. 

Tlie  Anaconda  is  the  largest  copper  producer  of  the  world  and  employs 
about  5,000  men,  under  normal  conditions. 

The  Anaconda  mine  was  opened  as  a  silver  property  in  1880.  At  a  depth 
of  about  \5(y  the  silver  values  decreased,  being  succeeded  a  little  lower  down  by 
high  grade  copper  ores,  mainly  chalcocite  and  bornite.  At  depth  there  Ls  con- 
siderable enargite.  The  immense  earnings  of  the  mine  during  the  fifteen  years 
1880-1894,  are  unknown,  but  may  be  estimated  safely  as  not  less  than 
$50,000,000. 

Lands.  572  acres,  being  much  the  largest  property  in  the  Butte  camp,  and 
including,  in  addition  to  working  mines,  a  considerable  number  of  idle  proper- 
ties, and  a  vast  acreage  of  undeveloped  lands  of  prospective  value.  The  com- 
pany has  nearly  400  acres  between  the  Anaconda  mine  proper  and  the  North 
Butte,  which  bids  fair  to^prove  inimensely  valuable.  Miscellaneous  real  estate 
holdings  include  sundry  timber  lands  and  coal  mines. 

The  country  rock,  known  as  the  Butte  granite,  is  basic,  with  an  intrusive 
acid  rock  known  as  the  Bluebird  granite,  a  quartz-porphyry  being  the  third 
rock  of  the  series  in  age,  the  entire  rock  mass  !>eing  shattered  by  fissures  carry- 
ing argentiferous  and  auriferous  copper  ores.  The  ores  are  mainly  sulphide, 
largely  chalcocite  and  bornite.  with  some  chalcopyrite  and  a  large  percentage  of 
enargite.  the  ores  having  a  gangue  of  quartzite  and  decomposed  country  rock. 
The  oxide  and  carbonate  ores  usually  foimd  near  surface  in  copper  mines  are  not 
frequent  in  the  Butte  distrft't,  the  granitic  country  rock  being  unfavorable  to 
their  formation.  Like  the  veins  of  all  other  known  mining  fields,  the  Huttc  ores 
have  grown  leaner  with  depth,  but  the  lowest  openings  show  ore  bodi(*s  of  great 
persistence  and  strength,  carrj-ing  enonnous  quantities  of  disseminated  ores 
running  2%  to  6% in  copper,  and  high  grade  chalcocite  was  found  in  a  big  vein 
at  a  depth  of  2, 100'  in  1905.  Sufficient  medium  and  low-grade  ore  is  develope<i 
to  enable  the  Anaconda  to  produce  75.000,(K)0  to  HK).(K)(),0()0  pounds  of  refined 
copper  annually  for  many  years  to  come.  A  consideral)le  number  of  stopos  of 
high-grade  ore  remain  untouched.  Ores  smelted  give  an  average  return  of 
aliout  05  lbs.  of  coi)per  per  shr»rt  ton,  or  3.25^;^,  copper,  with  3  oz.  silver  and 
average  values  of  $1.75  to  $2  gold  and  silver  per  tf^n. 

The  Anaconda  mine  pn>|>er  ciiplovs  jil>out  7^)0  men.  :uu\  ]\:\'<  u  3-rom- 
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parimeut  main  shaft  2,450'  deep^  timbered  with  10x10*  square  sets,  with 
good  ventilatioti  and  about  30  exit^s,  connected  underground  in'ith 
the  Never  Sweat,  St.  I^iwren<*e  and  liell  mines.  The  mine  has  elottric  lighu 
and  electric  ai^ial  hdU.  Hablitig  is  by  8-ton  skips  sivung  under  double^ 
deck  cages  and  worked  in  I'tiunterbalance. 

The  Never  Sweat  mine  eiTiplo\^  al>ont  500  men.  and  \ms  a  3-eomparU 
ment  2,440'  main  shaft,  rettmberc3d  1905  with  falBe  set.^,  allowing  IS* 
play  for  af|uec3^e.  Sqnare-set  tiniberint;  in  uaed,  with  back-filling.  Tram- 
ming 13  done  by  horses.  Mine  lias  electric  bella  and  light*  and  is  connected 
underground  with  the  Parrot,  Colusa-Parrot  and  Moonli|?ht  mifies, 
Hoi5t  hBM  30x72*'  cylinders,  of  3,000-h,  p.,  and  raises  8-ton  skips  swung 
tmder  double-deck  cages. 

The  St.  Lawrence  mine  employs  about  5IM)  men  and  has  a  3-compartment 
2,400'  main  shaft,  connected  undergroimd  \vitli  the  Mountain  View, 
Pennsylvania,  Anaronda,  and  Never  Sweat  mines,  uith  22  exits.  Has  a 
chain  system  of  endless-haulage  on  the  Mfrh  level,  and  is  equipped  with 
electric  signal  bells  and  electric  lights.  The  St,  Lawrence  mine  has  been 
on  fire  since  1890.  Thi^  lire  is  to  an  extensive  area  above  the  300'  level. 
and  if*  fought  constantly,  and  to  retard  its  Rpreading,  solid  mas*)nry  bulk- 
heads are  built  to  cut  off  its  progress.  A  complete  fire-fighting  brigade 
18  kept  constantly  on  duty,  working  regular  8-hour  shifts.  The  mine  water 
of  the  St.  Lawrence  carries  0  to  13  ll>s.  cop]ier  per  ton,  and  piirt  of  the  copper 
contents*  are  precipitated  iir\derground  on  scrap-iron,  in  concrete  flumps,  and 
the  water  is  again  leached  on  surface,  wJiit'h  it  reaches  carrying  only  2  to  4 
lbs,  of  copper  pvr  ton.  The  hoist  has  32x72*  cylinders,  raising  D-ton  skips 
swung  under  douhle-de<  k  cage^f. 

Tlie  High  Ore  mine  einploys  nbout  250  men  and  has  a  S^ompartTnent 
main  shaft  2,300'  deep.  Thi>  mine  has  7  powerful  pum^*s»  3  stationed  on 
the  1,000'  level,  2  on  the  1,600'  level,  and  2  on  the  2,300'  level,  latter  caring 
for  the  bulk  of  water  from  the  Anacnnda,  Parrot  and  Waahoe  minis.  Capa- 
city of  the  High  Ore  piiniping  plant  is  ©fjual  to  raising  4,000  gallons  per 
minute  from  a  half-mile  depth.  Water  from  the  Hitrh  Ore  puinpa  goes  to  a 
big  precipitating  plant  in  the  gulch  back  of  Meaderville. 

The  Diamond  mine  employ's  about  250  men,  and  has  a  2,200'  main  shaft. 

The  Mountain  Consolidated  mine  employs  abbut  200  men,  and  has  a  2,200^ 
main  shaft. 

The  Green  Mountain  mine  emplo3rs  about  200  men,  and  has  a  2,200' 
3-compartment  main  shaft. 

The  Bell  employs  aliout  350  men  and  has  a  3-compartment  main  shaft 
1,600'  deep,  connected  underground  mth  the  Anaconda.  Ore  b  trammed 
by  mulc^.     IloLst  is  2Hx40*,  and  niises  double-deck  cages. 

The  Sunny  side,  Wild  Bill,  GaUatiti,  Bulfalo,  nrid  Wake-up-Jim  are  among 
(he  stnaller  mines  operateil  f>y  tbi?  rompany.  The  Modoc  mine,  which  is 
idle,  ha^!  millions  of  tonfl  jf  l.rj%  tn  2%  copper  ore,  which  carmnt  be  work^ 
profitably  at  present,  but  which  doubtless  will  be  utilized  within  the  next 
few  decades. 
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Electric  power  is  used  extensively.  Tlie  generating  plant  is  at  Canyon 
Ferry,  70  miles  distant,  and  the  current  is  wired  to  the  mine  with  a  primary 
voltage  of  50,000,  reduced  to  2,000  volts  at  the  transformer  station,  just 
outside  of  Butte,  power  being  distributed  to  the  various  shafts  and  build- 
ings from  a  main  station  at  the  Never  Sweat.  The  principal  dynamo  is  of 
800-h.  p.,  and  drives  a  large  duplex  air-compressor.  A  three-phase  dyimmo, 
driven  by  the  Canyon  City  current,  furnishes  the  motive  power  for  a  direct- 
current  generator  that  replaced  an  extensive  undei-ground  haulage  plant 
actuated  by  compressed  air.  Many  electric  lights  are  used  underground, 
being  employed  wherever  possible.  A  large  number  of  minor  motors  at 
the  various  buildings  of  the  surface  plant  are  driven  electrically,  using  a 
440-volt  current.  At  the  Never  Sweat  is  a  large  compressor  plant,  with  5 
IngersoU-Sergeant  aiiM?ompressors,  actuated  by  steam  and  electric  power, 
having  a  combined  capacity  to  run  360  power  drills. 

Although  title  to  the  reduction  plant  stands  in  the  name  of  the  Washoe 
Copper  Co.,  it  is  described  at  length  in  this  article  on  the  Anaconda,  because 
it  treats  mainly  Anaconda  ores,  is  commonly  known  as  the  Anaconda  smelter, 
and  is  leased  by  the  Anaconda  company.  This  monstrous  plant  occupies  a 
site  of  225  acres  on  Washoe  Heights,  in  the  outskirts  of  the  city  of  Anaconda, 
35  miles  by  rail  from  the  mines,  and  was  planned  by  Frank  Klepetko,  and 
built  and  equipped  with  the  able  assistance  of  Messrs.  Repath  and  Gulberg, 
and  the  late  Messrs.  R.  G.  Collins  and  Wm.  F.  Evans.  Ground  was  broken 
May,  1900,  and  smelting  begun  February,  1902.  The  plant  has  an  actual 
capacity  of  nearly  10,000  tons  of  raw  ore  daily,  and  has  no  peer  in  the  world. 
Its  monstrous  size  is  shown  by  the  material  required  in  its  construction,  this 
including  20,000  tons  of  structural  steel.  50,000  cubic  yards  of  masonry, 
25,000,000  feet  of  lumber  and  1,000  carloads  of  brick,  in  addition  to  300,000 
cubic  yards  of  excavation. 

The  concentrator  covers  7  acres  and  is  built  on  stone  foundations,  in 
two  parts,  each  255x355',  connected  by  a  power-house  between.  Each  part 
contains  4  complete  sections,  and  a  description  of  one  section  gives  a  de- 
scription of  the  entire  concentrating  plant,  when  multiplied  by  eiglit.  Each 
>ection  has  one  24x24*  Blake  cnisher,  reducing  ore  to  3"  size,  this  passing 
over  two  sets  of  trommels  for  sizing,  oversize  material  going  through  two 
5x15'  crushers,  which  reduce  it  to  IJ^"  size.  Two  belt  elevators  take  the 
material  on  the  main  sizing-floor  to  a  series  of  trommels  for  coarse  sizing, 
oversize  going  to  coarse  jigs,  which  produce  coarse  concentrates  for  the  blast- 
furnaces. The  waste  from  the  coarse  jigs  goes  to  two  sets  of  15x40*  rolls 
for  crushing,  and  is  thence  elevated  and  rejigged.  In  the  jigging  depart- 
ment all  undersize  material  from  the  crushers  is  treated  automatically.  Each 
jigging  section  has  36  double  Evans  jigs,  set  in  three  double  rows,  with  Evans 
hydraulic  classifiers,  making  three  sizes  of  concentrates,  which  go  to  the 
storage  bins,  while  the  middlings  go  to  the  middlings  department,  which 
has  two  sets  of  15x40*  rolls,  crushing  material  to  about  1 1^*  size,  which  goes 
by  be't  elevators  to  4  sets  of  trommels,  from  which  the  undersize  goes  auto- 
matically to  4  hydraulic  classifiers  which  feed  18  double  Evans  jigs,  set  in 
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a  triple  row.  The  prooess  is  the  same  iis  in  tlie  jigging  department  and  the 
consent  nit  as  from  the  middling  depiirtment  are  mixed  with  the  conceotratai 
from  the  jigging  dejxirtment  Miid  go  tUeiii-e  to  storage  bins.  The  middlings 
are  collected  in  Inimders  and  taken  by  elevators  to  tlie  regrindiiig  depart- 
ment^ which  has  four  5'  Huntinpton  milli*,  18  double  Evans  jigs  and  4  hy- 
draulic classifiers.  The  Buntinglon  iiiill«  are  fed  frum  V-shaped  tauk^,  the 
ground  material  passing  through  Uj*  screens  to  hydraulic  cla^ifiers.  Ihcnct* 
to  the  jig»,  both  lonccnt rates  and  t:dhngs  being  ear  ied  l»y  water  in  launder> 
and  elevators.  The  ^limes  department  has  35  Wilfley  tables,  fed  from  the 
bottom  of  V-shaped  tank*^,  concentrates  going  to  storage  bins,  24x(>6U'  and 
70'  high,  in  two  set«  of  upper  and  lower  bum.  The  cot » centra  tor  aJso  is  sup- 
plied with  slum  ponds,  and  a  Lake  Superior  steam  stamp  is  being  installed 
for  treating  certain  gratie?  of  ore.  The  Anaconda's  ronccnt rating  ore  cat- 
riea  an  average  of  4%  copper,  1  osb.  to  6  oz.  silver  and  0,01  oz,  to  0.02  ci. 
gold,  16%  iron  oxide,  17%  sidphur  and  55%  silica.  The  tailings  cajry  aa 
average  of  0.8%  copper  and  90%  silica. 

The  sampling  BiilLs,  42k6o'  and  5  stories  high,  are  of  brick  and  wood* 
in  2  doable  sections,  with  a  daily  capacity  of  fKK)  tons  each»  erjuipped  with 
Brunton  samplers  giving  a  final  sampling  of  3,2  pounda  fronj  ejich  ehon 
ton  of  ore. 

The  roastintr  dejmrljnent  is  of  steely  on  stoae  foundations,  dSx320',  with 
a  heifih  of  SCV  from  ground  flmjr  to  calcining  floor.  This  building  contains 
88  McDougall  calcining  funiaces,  each  28'  hi|^h  and  with  6  riiasting  hearths 
and  3  patfonns,  hopper-cars  dcli\'oring  con<entrales  to  hoppers  with  auto- 
matic feetlb,  earh  roaster  having  a  daily  capacity  ff  al^otit  -lU  tons.  No  roke 
is  recjuirctl  ext  ept  for  the  preliminary^  heating,  the  sulphur  furnishing  all 
fuel  require*!  after  tljo  charge  is  tlioroughly  ignited*  EMch  fumare  haa  an 
autotnatic  disrhtirpe  into  two  storage  hoji[M»ns.  these  keeping  the  calcioed 
ores  hot  until  tidcen  out  to  rcverbcratnry  fumacf*.  The  building  ha^  sheet- 
iron  flues  that  take  the  fumes  into  a  dust -chamber  40\.*^(Hi'  ar  d  40'  high, 
this  having  concrete  inner  walls  and  a  floor  of  steel  hoppers. 

The  power-house  of  the  concentrator  plant.  13t>xl50',  .standing  between 
and  eonnecting  the  two  hal\'€^  of  the  cfmcentrator  building  proper,  is  of 
Bteeh  w-ith  brick  walls,  hnving  three  15-t*Tti  traveling  cranes  of  44'  span;  and 
contains  a  5<HVh.  p.  AllLs4  hahiif^rs  engine  and  two  txiple  expansifjn  2,000- 
h.  p.  NordberK  cngincss,  the  latter  using  rope  transmission.  Tl»e  boiler-room 
contains  ten  30r>-h,  p.  StirUng  water-tube  boilers,  heated  by  wimie  gases 
from  the  rev^erb^ratory  furnaces,  effecting  a  very  large  fuel  saving 

The  electric  plant  includew  twc*  700-kilowatt  2-pha«e  Westinghouse  gco- 
erotors,  one  500  kih>walt  generator  and  three  125-arc-light  generators,  iha 
If^tter  fumiiihing  light  for  the  city  of  Anaconda  as  well  as  for  the  plant.  It 
id  planned  to  take  power,  before  the  close  of  1906.  from  the  Missouri  riv^. 
near  Helena,  nearly  100  mi  Irs  distant.  The  new  plant  will  include  a  dam 
near  Helena,  and  four  -lO-ton  induction  motors,  to  transmit  n  current  of 
TO.OfX)  volts.    The  new  histallation    will    cost  approximately  S5(M).00<K 

The  reverbenitorj'  funiace  building  is  of  steel,  184x518',  and   cootajb 
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18  farnaces,  each  24x54',  set  in  two  rows.  Each  furnace,  of  120  tons  daily 
capacity,  has  five  charging  hoppers,  and  one  coal-hopper.  Ld  from  hopper- 
cars,  the  feeding  of  both  fuel  and  calcined  ore  being  strictly  nutoniatic.  The 
matte  b  drawn  of!  Into  20-ton  ladle  cars  and  taken  to  the  converter.  The  slag 
is  skimmed  into  boxes  overflowing  into  running  water,  and  the  granulated 
slag  is  washed  through  launders  to  the  slag-dump.  Fumes  from  the  rever- 
beratories  are  taken  through  underground  flues,  one  for  each  row  of  furnaces. 
to  the  main  flue.  Fines  are  no  longer  reduced  in  blast  furnaces,  which  smelt 
coarse  ores  only.  Neither  is  flue-dust  briquetted,  but  is  treated  in  reveri)er- 
atories  with  fines,  and  the  waste  gases  used  for  steaming  pun)oses.  This 
plan  adds  about  one-third  to  the  normal  smelting  capacity  of  the  blast  fur- 
nacesy  and  reduces  fuel  chaiges  nearly  or  quite  one-third. 

The  blast  furnace  dei>artment  is  a  3-6tory  steel  building,  82x200',  the  first 
floor  carrying  the  railroad  tracks,  while  the  second  story  is  the  main  operating 
floor,  and  the  third  is  the  charging  floor.  There  were  five  furnaces,  each 
56x180*  and  40'  high,  with  a  daily  capacity  of  400  tons  each,  but  the  largest 
furnace  on  record  has  been  made  oy  adding  a  new  section  between  two  of 
these  furnaces,  making  one  new  furnace  66x500*.  The  capacity  of  the  new  fur^ 
naceis  about  1,600  tons  daily,  an  increase  of  300%  in  capacity  with  an  increase 
of  only  177%  in  size.  Cupolas  are  made  of  cast  iron  plates,  bolt  cd,  with  1 2  spec- 
ial water-jackets  hung  from  steel  beams,  each  furnace  having  32  five-inch 
tuyeres.  The  charging  floor  has  railroad  tracks  on  each  side  of  the  furnaces, 
side-dumping  hopper-cars  being  handled  by  compressed-air  locomotives.  The 
charging  doors  of  the  furnace  extend  full  length,  and  are  opened  and  closed  by 
compressed-air  pistons,  and  all  chaiges  are  fed  automatically .  In  front  of  each 
furnace  is  a  16'  settler,  receiving  a  continuous  flow  of  molten  matte  and  slag, 
the  matte  being  drawn  from  the  bottom  into  20-ton  ladle  cars,  ami  taken  thence 
to  the  converters.  The  slag  overflows  into  sluices  and  after  gnumlation  by 
water  is  washed  to  the  slag-dumps.  Overhead  sheet-iron  flues  carry  off  fumes 
and  smoke  into  a  dust-chamber  which  is  an  exact  duplicate  of  that  in  the  cal- 
cining department.  The  product  of  the  first  fusion  is  a  44%  matte,  and  the 
slags  carry  an  average  of  0.2%  copper  only. 

The  converter  building  is  137x416',  of  steel,  with  two  60-ton  electric  travel- 
ing cranes  of  60  span  each,  for  handling  converters  and  ladles,  and  two  smaller 
dectric  traveling  cranes  for  the  converting  and  castitig  departments.  There 
are  2  reverberatory  storage  furnaces  for  the  receipt  of  matte  from  blast  fur- 
naces, these  being  available  for  smelting,  if  detiired.  There  are  S  stands  of 
converters,  each  shell  being  8' in  diameter  and  13' lonp,with  eighteen  IV4* 
tuyeres  and  ball-closing  valves.  There  are  devices  for  tilting  tlie  shells  in 
stands,  and  cranes  for  handling  them  when  out  of  stands.  The  converters  blow 
off  into  hoods  with  flues  leading  to  a  dust-chamber  similar  to  those  already  de- 
scribed. The  matte  is  blown  up  to  a  low-grade  blister  copper,  and  poured  into 
ladles  carried  by  cranes  to  three  70-ton  casting-furnaces,  which  turn  out  anodes 
assaying  about  97%  copper  and  80  oz.  silver  per  ton .  The  anode  moulds  are  on 
traveling  carriages,  actuated  by  hydraulic  power,  pigs  going  automatically  to 
wmter-eooling  tanks,  while  the  slag  goes  to  a  casting  machine  and  is  made  into 
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Blag-brick.    The  lining  department  has  a  full  out6t  of  machiDery,  laigjifi 
matic,  for  mixing  linings  for  the  converters,  and  these  linin^B  cub  tamped  i 
place  by  ingenious  machinery  especially  devised  for  the  purpose.    Li  1 
low-grade  silicious  ore  was  substituted  for  barren  silica  in  converter 
effecting  a  saving    estimated  at   $600  per  day,   or  about    tlSOfiOO 
annum. 

The  briquetting  department  has  two  100-ton  presses,  with  diTenaadi 
veyors,  but  the  only  material  now  briquetted  is  slimes. 

Blister  copper  from  the  Washoe  smelter  is  sent  east  for  eleetrolytie  i 
ing,  and  makes  a  product  assaying  99.5%  copper,  with  traces  only  of  i 
and  antimony,  notwithstanding  the  large  quantities  of  these  detoteriOM  I 
ments  originally  associated  with  the  copp(T  iu  the  ore. 

The  power-house  of  the  smelting  department,  80x500^,  of  sted  i 
has  a  15-ton  electric  traveling  crane  of  500'  reach.    The  boiler-house  has  < 
een  300-h.  p.  Stirling  boilers  and  about  4,000  h.  p.  is  generated  from  thai 
gases  of  the  reverberatory  furnaces,  effecting  an  enormous  saving  in  fuel  i 
and  stoking  charges.    Tliere  is  a  Nordberg  triple  expansion 
capacity  to  compress  20,000  cubic  feet  of  free  air  per  minute  to  a4>reBBiii«cf  || 
pounds  per  square  inch,  also  4  Nordberg  compoimd  engines  direct 
with  Connersville  blowers  having  capacity  to  compress  30,000  cubic  M| 
free  air  per  minute,  delivered  to  the  blast  furnaces  at  a  pressure  of  2  pomidif 
square  inch.    Tliere  also  are  3  sinalli^r  compressors,  for  locomotives  and  i 
The  plant  is  served  by  compressed  air  locomotives,  charged  at  an  initiil  ] 
sure  of  900  lbs.  p:»r  square  inch. 

The  smelter  fonnorly  discharged  into  the  air  daily  about  2  tons  of  i 
and  scores  of  tons  of  sulphur,  causing  much  trouble  to  the  ranchers  in  the  I 
f ^odge  valley.     The  Anaconda  paid  damages  exceeding  $150,000  in  settling  1 
cases,  and  to  obviate  depopulating  this  fertile  valley  erected  a  new  floei 
smokestack  in  1903.   This  stack,  'AW  high,  has  an  inside  diameter  of  I 
the  bottom  and  30'  at  the  top,  l)uilt  of  3,000,000  brick,  and  is  4'  6"  thickstti 
bottom.     Connecting  the  smelter  and  stack  is  a  flue  60^  wide  and  dff  1 
2,170'  in  length,  and  5,500'  lon^  witli  connections,  under  which  is  a  tunMl! 
high  and  55'  wide.     The  trouble  from  arsenical  sulphur  fumes,  while  not  alfll  ^ 
lutely  overcome,  has  l>ceu  greatly  mitigated  by  the  new  flue  and  stack, IB^J 
incidentally  the  improvement  has  proven  an  excellent  thing  for  the  rompHflS 
about  175  tons  of  flue-dust    being  secured  daily,  of  which  about  60  toniwli^ 
treated  in  a  special  ar>cnic  refincn', the  residue  being  re-smeltetl  aftertheeituci*'  ■■ 
tion  of  its  arsenical  contents.     As  the  waste  fumes  from  the  big  stack  canydfe  '\ 
enough  sulphur  to  make  about  2,000  tons  of  Ha  SO4  daily,  a  sulphuric  acid  pli^ 
would  scorn  to  be  a  logical  addition  to  this,  the  world's  largest  and  most  perfst 
metallurgical  plant.     Despite  the  efforts  of  the  Anaconda  to  cease  injuiiif' 
the  ranchers,  suits  for  damages  continue.    There  is  good  reason  for  thinkiBK 
that  this  has  become  an  established  industry,  but  the  courts  are  justly  refuniC* 
to  award  big  damages  to  ranchers  who  can  prove  no  particular  injuries,  md 
whose  markets — and  excellent  markets  at  that — are  made  by  the  works  off  thft' 
company  they  arc  endbavoring  to  extort  tribute  from.     The  Anaconda  is  nol 
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the  only  American  copper  mining  corporation  that  has  been  Bystematically 
bled,  by  alleged  agriculturists  and  ranchers. 

The  copper  refinery  of  the  Washoe  plant  was  closed  August,  1903,  since 
which  time  all  refining  has  been  done  on  the  Atlantic  seaboard,  by  the  Balti- 
more Smelting  <&  Refining  Co.  The  Washoe  plant,  in  addition  to  Anaconda  ores, 
xM>w  treats  the  production  of  the  Parrott,  Butte  <&  Boston,  Washoe  and 
Trenton  companies  of  the  Amalgamated  Copper  Co.,  and  also  handles  the 
large  tonnage  of  the  North  Butte,  and  in  April,  1906,  was  treating  nearly 
10,000  tons  of  raw  ore  daily. 

The  Anaconda  company  operates  a  coal  mine  at  Belt,  Cascade  county, 
Montana,  F.  W.  C.  Whyte,  superintendent,  which  emplo3rs  about  350  men 
The  company  also  owns  a  controlling  interest  in  the  Butte,  Anaconda  <&  Pacific 
Raflroad,  35  miles  in  length,  and  operates  a  sawmill  and  other  extensive  entei^ 
prises  subsidiary  to  the  mining  and  smelting  of  copper,  among  these  being  a  big 
brickyard  at  Anaconda,  which  turns  out  enormous  quantities  of  building,  silica 
and  fire-clay  bricks,  for  the  company's  use. 

For  many  years,  with  the  exceptions  of  1904  and  1905,  the  Anaconda 
has  been  the  world's  largest  producer  of  copper,  and  the  second  largest  pro- 
ducer of  silver.  For  the  Montana  mining  yearending  June  1,1 905,  the  Ana- 
conda reduced  1,473,644,  short  tons  of  ore,  the  largest  tonnage  on  record, 
securing  an  average  of  $9.36  per  ton  thereform,  the  smallest  returns  on  rec- 
ord. Gross  income  was  $13,787,343,  and  net  earnings  aggregated  $2,259,694, 
an  average  of  but  $1.53  per  ton  of  ore  treated,  equal  to  2.35  cents  per 
pound  of  fine  copper.  But  for  the  advantage  of  the  new  Washoe  works,  the 
Anaconda  profit  would  have  been  only  one-third  the  amount  actually  realized. 
The  savings  efif^cted  by  the  Washoe  plant  may  be  estimated  safely  at  $1.25 
per  ton  of  ore  treated,  e(^'uvalent  to  but  a  trifie  less  than  2  cents  per  pound  of 
fine  copper  produced. 

For  the  calendar  year  1905,  Anaconda's  production  of  ore  was  practically 
95,000,000  lbs.  fine  copper.     The  management  of  the  Anaconda  is  good,  and 
the  property  is  being  handled  intelligently  and  successfully. 
ANACONDA  MINE.  NEW  MEXICO. 

Mine  office:    San  Pedro,  Santa  F^  Co.,    N.    M.    Camithers    &    Field, 
owners  and    managers.      Ores  carry  gold,   silver,   lead,   copper  and    zinc. 
Has  steam  power  and  is  said  to  have  a  small  smelter.     Presumably  idle. 
ANACONDA  IHNINO  CO.  MONTANA. 

Parent  of  the  Anaconda  Copper  Mining  Co.,  and  still  in  existence. 
ANACONDA  PROPRIETARY  COPPER,  GOLD  AUSTRALIA. 

ft  SILVER  MINE. 

Succeeded  by  Melrose  Copper  Mines. 
ANACONDA-SONORA  COPPER  CO.  MEXICO. 

Office:  159  La  Salle  St.,  Chicago,  lUs.  Mine  office:  Sahuaripa,  Sonora, 
Mcx.  Employs  37  men.  Ira  McCord,  president;  Chas.  F.  DeWitt,  vice-presi- 
dent; Wm.  S.  Barbee,  secretary  and  treasurer;  Jacob  J.  Smith,  general  manager ; 
preceding  officers  and  John  L.  Zachrias,  directors;  Wm.  A.  Morley,  mill  super- 
intendent; Chas.  Smith,  smelter  superintendent.     Organized  Mar.  17,  1906, 
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under  Ia^*s  of  i^outh  Dfilcntn,  with  capitalization  13,000,000,  shares  SIO  parJ 
Land!4,  40  hettarciu^,  also  a  lO-hertarea  millsite  and  about  1,000  hectareas  tim- 
ber lands.     Mining  tract  shows  two  ore  bodies,  said  by  company  to  range  S'  ta  j 
90'  in  width  and  to  show  native  copper,  cart*onates,  chalcocite  and  chulcopyrite,  * 
averaging  17.5%  copper,  19  o£.  silver  and  $3/20  gold  per  ton.     Development  ia 
by  a  number  of  ?hort  tunnels,  ai^gregating  756',  estimated  by  company  to  give 
100,000  toni<  of  ore  hlorked  oiit  for  stoping,  wliir  h  is  impo?  ible.     Compuny 
reports  ft  smelter  in  process  of  construction,  on  the  Yaqui  river,  9  miles  frorai 
mine,  to  have  two  60-ton  water-jacket  bbii^t-fumaces,     A  branch  of  the  Soiith-J 
em  Pacific  from  Guaymas  will  pass  within  9  miles  of  the  propjerty,  and  a  wagrm ' 
road  is  to  be  built  between  the  smelter  and  the  mine.     Jt  is  also  planned  to  de-  \ 
velop  water-power  on  the  Yaqiii  river,  and  to  construct  an  electric  tram  from 
the  river  to  the  mine. 
ANCHORIA  COPPER  MINUTG  CO,  WYOMniG 

Office:  care    of    H.    O.    GraRberg,    secretary^treasurcr,    09hko45h,    Wb. 
Mine  olBce:  Copperton,  Carbon  Co.,  Wyo.     Employs  8  men.     D*  H.  Craigp^^ 
president;  E.  M.  Sanders,  superintendent;  Frank  Earle,  consulting  engineer,^ 
Organized  April,  1901^  under  laws  of  Wyoming,  with  capitalization  11,000,000, 
sliares  SI  par.     Lands,  4  claims,  area  82  acres,  patented,  in  the  Battle  Lake 
district,  developed  by  a  200'  fihaft  and  tunnels  of  45' and  60*,  showing  an  ore 
body  estimated  at  45'  width,  giving  average  assays  of  17%  copper  and  from 
a  trace  to  S5  gold   per  Uyn,     Has  a  40-h,  p.  .stream  plant,  with  hoist  gi»c»d  for 
600',  3  power  drills  and  4  substantial  mine  buildings,  of  logs.     A  250-tnn  ^| 
smelter  Is  planned  to  be  built  near  the  Anchoria  by  the  Stemp  Springs  Coal  S 
&  Power  Co. 
ANDERSON  GROUP.  CALIFORNIA. 

Anderson  &  Co.,  owners.     A  group  of  26  claims,  with  vein  2'  to  6'  wide, 
enrrying  nrgentifcnius  copper  ore,  in  Riverside  county,  California. 
ANDERSON  MINING  CO,  '    BRITISH  COLUMBIA, 

Mine  office:  Alberni,  Vancouver  Island,  B.  C.     J.  C  Anderson,  president. 
Has  steam  power  and  limited  mining  development.     Idle. 
ANDES  COPPER  BCINING  A  EXPLORATION  CO.,  LTD*  CHILE, 

Offices:  t,  Sun  Court,  Cornhill,  London,  E.  C,  Eng.     Wm.  B.  Brodrick, 
chairman;  W.  E.  Singer,  secretary.     Capitalieation  £100,000,  shareai  £1  par, 
issued,  6,707  shares,  10s,  paid.     Property  is  sundry  mining  lands  in  Tarmpaci, 
Chile.     Idle. 
SOCIEDAD  BENEFICIADORA  DE  MINERALES  ANDINA*  FERl}, 

Mine  office:  Yauli,  Juniu,  Peru.     Has  silver-copper  ores. 
MINA  ANDUEZA,  ARGENTINA. 

Owned  by  Sociedad  Franceaca  de  Minas  y  Fundicion  de  Nonogasta. 
ANGANG  COPPER  CO.  MEXICO. 

Mine  office:  Chirangangueo,  Zitacuaro,  Michoac^n,  Mexico.  Stock  issue 
supposedly  owned  by  Arimex  Copper  C-o,,  a  short-winded  promotion  by  Thom^a 
W,  Lawson,  Hm  a  large  body  of  medium*grade  chaleopyrite,  with  a  limited 
amount  of  development.    Idle, 
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COMPAffU  METALURGICA  DE  AHGARGUEO.  MEXICO. 

Works  office:  Angangueo,  MichoaciLQ,  Mexico.    Early  in  1906  was  com- 
pleUng  the  erection  of  a  smdter,  and  was  devek>iHng  mines  leased  of  the 
Mkhoacin  Raflway  A  Mining  Go. 
AI6EL  MOnHG  CO.  ARIZOHA. 

Dead.     Property  has  passed  to  Ariiona  Gold  &  Copper  Mines  Co. 
AIGLO-AICERICAN  COPPER  CO.,  LTD. 

Offices:  21,   Ironmonger  Lane,  London,  E.  C,  Eng.    C.  E.  L.  Norris, 
secretary.   Organized  Jan.  21,  1905,  with  capitalization  £100,  shares  £1  par. 
Debentures,  £10,000  authorized,  £2,000  issued 
AI6L0-AMERICAN  COPPER  MIliniG  COMPAUT    .  OITTARIO. 

OF  PARRY  SOUHD,  LTD. 

Office:  211  State  St.,  Chicago,  Ills.  Mine  office:  Parry  Sound,  Ontario. 
Isaac  Block,  president;  Jacob  Newman,  Jr.,  secretary  and  treasurer.  Organ- 
ized 1900,  under  laws  of  Ontario,  with  capitalization  $3,000,000,  shares  $1  par. 
Lands  are  on  Wilcox  Island,  near  Parry  Sound,  showing  veins  carr>'ing  copper, 
silver,  gold,  cobalt  and  zinc,  rendering  the  ore  exceedingly  refractory.  Com- 
pany estimates  average  ore  values  at  20%  copper  and  10  oz.  gold  per  ton, 
which,  of  course,  is  untrue.  Has  one  shaft,  125'  deep.  Mine  could  be 
operated  opencast.  Idle  for  several  years. 
ARGLO-AMERICAlf  GOLD  ft  COPPER  CO.  MEXICO. 

Dead,  but  not  buried.     JjosI  its  lands. 
ARGLO-AMERigAN  MINING  ft  MILLING  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Montana.    Chas.  F.  Jones,  manager. 
Organized,  1905,  by  negro  residents  of  New  York  and  Montana.      Lands,  5 
claims,  in  the  northwestern  part  ci  the  Butte  camp,  also  sundry  claims  in 
Mndison  county,  Montana. 
ANGLO  CHILI  CONCESSIONS,  LTD.  CHILE. 

Offices:     Broad    Street  House,  London,  E.  C,  Eng.  T.  Wilson,  secretar>'. 
Capitalization  £15,000,  shares  £1  par;  issued,  £5,250.  Is  said  to  have  mining 
concessions  in  Chile. 
ANGLO-CHILIAN  EXPLORATION  CO.,  LTD.  CHILE. 

In  voluntary  liquidation,  August,  1905. 
ANGLO-ITALIAN  COPPER  SYNDICATE.  ITALY. 

Said  to  hold  12,000  acres  of  copper-bearing  land  near  Genoa,  Italy. 
ANGLO-ROUMANIAN  FINANCE  &  TRADING  CO.,  LTD.  ROUMANIA. 

Dissolved,  August,  1904. 
AHGLO-WESTPHALIAN  COPPER  CO.,  LTD.  GERMANY. 

Offices:  1,  Great  Winchester  St.,  London,  E.  C,  Eng.  A.  W.  Johanning, 
■^cretary.  Oi^ganized  August  29,  1904,  with  capitalization  £1,00(),0(K),  shares 
^^  par.  Property  includes  the  Kampf  mine,  area  84.7  hectares,  also  the 
Gottessegen  and  Gottesgabe  concessions,  area  874  hectares,  in  Rhenish 
Prussia. 
ANGUS  COPPER  MINING  ft  MILLING  CO. 

Office:  10   North    Eighth   St.,  St.   Louis,    Mo.     Location    of   property, 
^  ^^y,  unknown. 
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Am  GROUP.  JAPAN. 

Owned  by  the  Furukawa  Mining  Co. 
MmA  LAS  AKQiAS.  HEXICO, 

Office:  care  of  P.  Sandoval  y  Ca.,  Nogales,  Sonora,  Mexico,    Mine  office: 
Santa  Ana^  Sonora,  Mex.     Ores  carry  goldj  silver,  copper  and  lead.     Main 
shaft,  4QXy,     Has  ^team  power  and  a  40-ton  smelter,  employing  circa  about 
25  men,  at  last  account.s, 
AlflTA  CONSOLIDATED  COPPER  CO.  ABI20HA. 

ReorgjiniKedj  IQQ3,  aa  ABita  Copper  Co. 
AHITA  COPPER  CO.  ARIZOHA, 

Office:  224  Milk  St.,  BoBton,  Mass.  Mkie  office:  Williams,  Coconino  Co., 
Ariz,  C.  U.  Briglitraan,  president;  Henry  I.  Nesmith,  secretary;  Paul  Whitin 
Abbott,  treasurer:  John  M.  Cameron,  superintendent.  Oiganixed.  August, 
1903,  under  laws  of  Arizona,  with  capitalization  $5,000,000,  shares  15. 
Beacon  Tnist  Co.,  Boston,  registrar.  Lands,  50  claims,  area  1,000  acres, 
surveyed  for  patents,  lying  on  both  sides  of  the  Bright  Angel  branch  of  Ibd 
Santa  F^  railway,  also  a  160-acre  milLsite  and  60  acres  miscellaneoua  lands^ 
giving  total  holdings  of  1, 220 acres,  all  in  the  Francis  mining  dif^trict.  Country 
rocks  are  carbonifermis  limestone,  supf>OBcdly  about  SOO'  in  thickness,  showing 
carrying  tim^  known  ore  bodies,  apparently  lenses,  of  which  one  is  undergoing 
development,  this  giving  oxide  ar^d  carbonate  ores  assaying  S^  to  L5^  copper 
and  3  oz.  to  4  oz,  silver  per  ton,  with  a  trace  of  gohl,  opened  by  shafts  of  103'. 
93',  40',  35'  and  58U\  and  by  several  hundred  feet  of  short  tunnels.  Wme 
has  a  1  Ox  H'' Fairbanks  &  Morse  ga*?oline  hoist,  good  for  depth  of  2,000',  a  12- 
drill  Rand  air-compressor  and  f^  power  drills.  Smelter,  at  Willianvs,  47  mileB 
from  mine,  with  nlbrait  communiration,  has  a  100-ton  water-jai-ket  blast4uf- 
nace,  with  other  nercssHr>'  machinery  for  a  200-ton  smelter. 
AlflTA  COPPER  MmES  CO,,  S.  A,  MEXICa 

Mexican  cor|juration  of  the  Douglas  Copper  Co. 
ANITA  MINING  CO.  ME3CICO. 

Office:  11  Wall  St,,  New  York.  Letter  returned  unclaimed  from  former 
mine  office,  Bulatios,  Jalisco,  Mexico.  Peter  J.  (Juinn,  president;  R,  W. 
Elliott,  secretar}';  Thos.  U.  Warne,  manager.  Organized  April,  1899,  und«r 
laws  of  South  Dakota,  with  capitalization  $500,000,  shares  $1  par.  Deben- 
tures, $35,000  authorized,  $10,000  issiietl,  at  6%.  Mineral  lands,  20  per^ 
tenencias,  with  a  20-acre  millsite  and  20,rK>0  acres  miscellaneous  lands,  in  tht 
Bolafios  district.  Has  3  shnfts,  deepi^t  300',  also  3  tunnel^,  longest  600'. 
Property  is  an  untigua,  opened  circa  1600,  again  worked  1849-4863,  and  re- 
opened b}'  present  company  in  1899,  Has  steam  power,  air-compressor, 
shops,  and  smelter  4,000'  from  the  mine,  receiving  ore  by  tram,  having  a  40-ton 
blast  furnace  and  20-ton  reveriK;rator>'  furnace,  claimed  to  turn  out  blister 
copper  carrying  95 ^"^  copper,  160  o».  silver  and  6  oi>  gold  per  ton.  Nearest 
railroad  is  the  Mexican  Central,  140  miles  di'^tant.  Smelter  i.**  i*lle  and  oompany 
e.xpcrimented  with  a  new-fangled  "reduction  process/*  which  the  inventor 
finnly  exi>ectefl  would  turn  raw  ore  into  Itlister  copper,  without  fluxes,  to  oni 
heat.     Idle  since  circa  1899*    Company  apparently  moribund' 
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AlfH A  MnfE.  ARIZOKA. 

Letter  reiumeii  anckumc-d  from  former  mine  oflire,  l^Mde&ce,  Ya\-m|MU 
Co.,  Aril.     Has  a  15  stamp  milL 
AHHAHDALE  mrE,  AUSTRALIA. 

Owned  by  Blayney  Milling  A  Smehing  Ok,  at  hat  aceoonts. 
AHIIIE  MilliHG  CO.  WTOMIIIG. 

Office:  Laramie,  Wyo.  Ifine  office:  Jdm,  Albany  Go,  Wyo.  Idle. 
Louis  Miller,  president  and  general  manager;  L.  A.  Hancock,  secr^ary.  Or- 
ganized 1903,  under  laws  of  Wyoming,  with  capitalization  $250,000,  shares 
SI  par.  Lands,  2  claims,  area  40  acres,  in  the  Jelm  district,  said  to  show  t^-o 
4  contact  veins  between  (granite  and  schist,  opoied  by  a  140^  shaft  and  a  138* 
tunnal,  showing  azurite  and  bomite,  assaying  up  to  20%  copper  and  $10  gold 
per  too.  Idle  since  1904. 
ANTIETAM  MXHS.  ARIZONA. 

Mine   office:  Metcalf,    Graham   Co.,   Ariz.     Paul   F.   Crowley,    general 
manager.     Lands,  3  claims,  opened  by  a  146'  shaft,  with  drifts  showing  an  ore 
body  of  15'  to  35'  width,  gi\'ing  assays  of  4%  to  10%  copper,  7  oz.  silver  and 
$2  gold  per  ton,  from  chalcocite  and  chalcopyrite. 
COMPAffiA  D£  GOBRES  DE  ANT0FA6ASTA.  CHILE. 

Office*  Blanco  No.  144,  Valparaiso,  Chile.  Mine  office:  Chuquicamata, 
Antofagasta,  Chile.  Employs  about  100  men.  Federico  Lesser,  chairman; 
Ekiourado  I.  I.  Sandiford,  vice-chairman;  Carlos  R.  Harrison,  secretary; 
Alejandro  Muirhead,  general  manager.  Organized  September,  1900,  under 
laws  of  Chile,  with  capitalization  £65,000,  shares  £10  par.  Lands,  30  claims, 
area  100  hectareas,  also  2  kilometres  of  river  frontage  for  water  power.  Prop- 
erty is  served  by  a  branch  of  the  Bolivian  Railway.  Corripany  is  develop- 
ing its  more  important  properties  along  well-conalaered  and  practical  lines, 
and  its  holdings  are  situated  in  what  is  considered  the  most  valuable 
portion  of  the  Chuquicamata  district. 
AO  MINE.  NEW  CALEDONU. 

Owned  by  the  Caledonia  Copper  Co.,  Ltd. 
APACHE  COPPER  CO.  ARIZONA. 

Office:  72  Trinity  Place,  New  York.  Meyer  Zulick,  president.  Capital- 
ization $2,500,000.  Lands  are  in  Yuma  county,  circa  25  miles  east  of  the 
Colorado  river  and  100  miles  west  of  Congress  Junction,  Arizona.  Property  is 
developed  by  shafts  and  tunnels,  showing  ore  with  good  gold  and  nilver  values. 
Considerable  ore  has  been  mined  and  is  on  the  dumps.  Property  is  con- 
sidered valuable,  if  given  adequate  transportation  facilities,  or  a  near-by 
smelter. 
APACHE  DEVELOPMENT  CO.  NEW  MEXICO. 

Office:  care  of  Martin  Pattison,  Superior,  Wis.  Mine  office:  Hachita, 
Grant  Co.,  N.  M.  John  E.  Penberthy,  superintendent.  Organized  1905, 
under  laws  of  Minnesota,  with  capitalization  $1,000,000,  shares  $10  par. 
Lands,  23  claims,  variously  known  as  the  Apache  or  Copper  Crown  group,  6 
mikrs  south  of  Hachita,  held  under  bond  and  lease  of  $100,000,  $10,000  paid. 
Mine  has  a  260^  shaft,  with  about  dJOO'  of  openings,  said  to  show  circa  200,000 
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tons  of  modiuin  grade  oxide  and  carl)onate  ore,  with  sulphides  ezpeettlt 

greater  depth. 

APACHE  &  MULTNOMAH  MINES.  Wi 

Mine  office:  Nespelem,  Okanogan  Co.,  Wash.  F.  O.  Hudnut,  mip 
ent,  at  last  accounts.    Ores  carry  gold,  silver,  copper  and  lead. 
APEX  COPPER  CO.  COL 

Office.  304  Colorado  Bldg.,  Colorado  Springs,  Colo.    Mine  office: 
man,  Park  Co.,  Colo.     Employs  5  men.    John  K.  Vanatta,  presideDl;  J 
O'DrLscoll,  vice-president  and  general  manager;  W.  L.  Boatright,  i 
Emil  Erickson,  superintendent.     Organized  March,  1903,  under  laws  of  ( 
rado,  with  capitalization  $1,000,000,  shares  $1  par.    Lands,  9  daiini^  i 
circa  90  acres,  in  the  Lower  Tarryall  district,  showing  two  neaily 
contact  veins  of  3'  average^  width,  between  spar  and  limestone, 
clialcopyrite  and  lK)rnite  assaying  14%  to  30%  copper,  7  o7..  8il\'€r  and^ 
gold  per  ton,  opened  by  5  shafts,  2  deepest  being  176'  and  220^,  and  I 
tunnels  of  250'  aggregate  length.     Has  a  90-h.  p.  steam  plant,  7  driD 
air-compressor,  8x10^  hoist  and  24x40'  engine  house.   Company  plana  i 
ening  No.  2  shaft  to  500',  during  1906.     Management  is  well  regarded. 
APEX  GOLD  MINES  CO.  WA 

Latest  report  by  management  shows  no  copper  values,  though  i 
claimed  by  preceding  owners. 
APEX  GOLD  MINING  &  MILLING  CO.  COI 

Mine  office:  Apex,  Gilpin  Co.,  Colo.    Chas.  E.  Barrick,  manager, 
include  the  Rochester  group,  on  Oregon  Hill,  opened  by  a  110*  shaft,  i 
a  vein  of  10'  to  12'  width,  carrying  iron-copper  sulphides. 
APEX  MINING  CO.  Wi 

Succeeded,  1903,  by  the  Apex  Gold  Mines  Co. 
APOLLO  CONSOLIDATED  GOLD  MINING  CO.  Wi 

Office-  New   Haven,  Conn.     Mine  office:  Republic,   Ferry  Co.,  Wti 
E.  J.  Delbridge,  general  manager.     Ores  carry  gold,  silver,  lead  and  < 
Has  steam  power. 
APOLLO  COPPER  MINING  &  MILLING  CO. 

Letter  returned  unclaimed  from  fonner  office  and  mine,  Frisco, 
Co.,  Utah.     Geo.  A.  Gilbert,  president ;  Matilda  Olsen,  secretary  and  tro 
Organized  1902,  under  laws  of  Utah,  with  capitalization  $40,000, 
10c.  par. 
NESTOR  ARAIZA. 

Office:  TepezaU,   Aguciscalientes,   Mexico.     Is  said  to  own  and  opttti* 
sundry  small  copper  properties  in  the  vicinity  of  TepKJzaU. 
ARAKAWA  MINE.  JAPU- 

Owned  by  tlie  Mitsu  Bishi  Gosshi  Kwaisha. 
ARAMO  COPPER  MINES,  LTD.  SPAH. 

Offices:  2,  Metal  Exchange  Bldgs.,  London,  E.  C,  Eng.  Mine  officv 
Pola  de  Lena,  Asturias,  Spain.  C.  W.  Aston  Key,  secretary.  Gigpudnd 
July  3,  1897,  with  capitalization  £40,000,  shares  £1  par.  Property  is  tfa 
Aramo  copper  and  cobalt  mines.     Idle  for  some  years. 
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many  planned  and  begun.    Ores  carry  gold,  silver,  lead  and  copper.    Has 
steam  and  electric  power. 

ARGYLE  MIlfING  CO.,  LTD.  ARIZONA. 

Offices:  194,  St.  Vincent  St.,  Glasgow,  Scotland.  Letter  returned  un- 
claimed from  former  mine  office,  Prescott,  Yavapai  Co.,  Ariz.  A.  Mitchell, 
secretary.  Organized  December  29, 1900,  with  capitalization  £100,000,  shares 
£1  par;  issued,  £65,007.  Lands,  2  claims,  area  40  acres,  known  as  the  Ex- 
aminer and  Mineral  Hill,  near  Huron,  Yavapai  county,  Arirona.  Idle  for 
several  years. 

ARIMEX  CONSOLIDATED  COPPER  CO.  ARIZONA  &  MEXICO. 

Office: 85  Ames  Bldg.,  Boston,  Mass.  Chas.  H.  Dickey,  president;  C.  D. 
Barrage,  secretary.  Organized  under  laws  of  New  Jersey,  with  capitalization 
15,000,000,  shares  $25  par.  Property  includes  the  Copper  Prince  group  of 
30clainw,  in  the  Silver  Bell  district,  Pima  county,  Arizona,  held  through  Oxide 
Copper  Co.;  seven-eighths  of  the  stock  of  the  Table  Mountain  Copper  Co.,  which 
has  27  claims  in  the  Bunker  Hill  Mining  district  of  Pinal  county,  Arizona,  and 
nine-tenths  of  the  stock  issue  of  the  Angang  Copper  Co.,  which  holds  about 
400  pertenencias,  known  as  the  Chirangangueo  mines,  near  Zitacuaro, 
Micboacin,  Mexico.  Neither  of  the  Arizona  properties  is  of  apparent  promise 
but  the  Mexican  claims  might  be  of  some  value,  if  properly  developed 
The  Arimex  Consolidated  Copper  Co.  was  promoted  by  Thomas  W.  Lawson, 
and,  like  his  other  copper  mining  companies,  apparently  is  merely  a  stock- 
jobbing scheme. 

ARIZONA  &  ARKANSAS  LEAD,  ZINC  &  ARIZONA  &  ARKANSAS. 

COPPER  MINING  CO. 

liCtters  returned  unclaimed  from  former  office,  208  Tajo  Bldg.,  Los  Ange- 
les, Cal.,  and  from  former  mine  office,  Gila  Bend,  Maricopa  Co.,  Ariz.  Des- 
cribed in  Vol.  V. 

ARIZONA  BANNER  COPPER  CO.  ARIZONA. 

Office:  1103  Fullerton  Bldg.,  St.  Louis,  Mo.  Mine  office:  Globe,  Gila, 
Co.,  Ariz.  Chas.  W.  ^lack,  superintendent.  Organized  1905,  as  a  reconstruc- 
tion of  the  Pinal  Copper  Co.  Lands,  160  acres,  known  as  the  Bla(.'k  Copper 
group,  8  miles  northwest  of  Globe,  developed  by  10  shafts  and  tunnels,  and 
claimed  to  have  20,000  tons  of  10%  to  15%  ore  in  sight.  Idle  since  1 901 . 
ARIZONA  BELLE  MINING  CO.  ARIZONA. 

Organized  Feb.  20,  1900,  at  Tucson,  Arizona,  by  8  shareholder^  of  the 
Virginia  Belle  Gold  &  Copper  Mining  Co.,  apparently  to  take  the  lands  form- 
eT\y  held  by  latter  company. 

ARIZONA  BLUE  BELL  COPPER  CO.  ARIZONA. 

Presumably  dead,  as  Blue  Bell  mine  has  passed  to  Arizona  Exploration  ( 'o. 

ARIZONA  CENTRAL  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  Prescott,  Ariz.  Mine  office: 

Williams,  Coconino  Co.,  Ariz.     J.  P.  Wilson,  president;  J.  M.  Elder,  secretary. 

ARIZONA -COLORADO  COPPER  BELT  &  GOLD  ARIZONA. 

MINING  &  MILLING  CO. 

Office:  305  State  Life  Bldg  ,   Indianapolis,  Ind.     Mine  office:  Globe,  Gila 
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Co.,  Ariz.     Hon.  Robert  M.  Foree,  president  and  general  manager;  OaA-J 
Trotter,  secretary;  C.  Fenger,  trea.^urer;  J.  Bandhaiier,  8uperinteudfln(. 
gunized  Septenibei ,  1901 ,  under  laws  of  Arizona,  with  capitalization  X 
shares  SI  par.    Lands,  18  claims,  area  370  acres,  adjoining  the  Old  ] 
the  southwest,  showing  veins  ranging  from  3'  to  \W  in  width,  carryitfci 
iferous  and  argentiferous  oxide  and   cari)onate  ores,  assay iog  8%  \^  , 
copper,  20%  to  50%  lead,  1  oz.  to  200  oz.  silver  and  S3  to  $30  goU  p&t  \ 
Has  7  pits  and  sliafts,  main  sliaft  400^,  and  tunnels  of  IC  to  20Qf  ] 
Is  sinking  three  shitfts,  and  it  is  planned  to  crosscut  at  SOC  depth. 
ARIZONA  COMMERCIAL  CO. 

Succeeded,  190*,  by  Arizona  Commercial  Copper  Co. 
ARIZONA  COMMERCIAL  COPPER  CO. 

Office:  11  Pine  St.,  New  York.  Mine  office:  Globe,  Gila  06.,, 
N*  L.  Amster,  president;  F.  B.  Close,  consulting  engineer;  \V.  S.  SuXan,  i 
intendent;  N.  L.  Amster,  Chas.  H.  Paine.  R.  T.  McKeevei,  Robeit  W. 
mons,  Alex.  H.  Clough  and  Sigourney  W.  Fuy,  directors;  Ainetican  Lo 
Trust  Co.,  IJoston,  transfer  agent.  Organized,  January,  1905,  under  I 
of  Maine,  with  capitalization  S2,500,00O,  sliarcs  S25  par.  Of  tlie  stock  i 
SI  ,000,000  was  given  the  Arizona  Commen-ial  Co.,  and  SI  ,000,000  to  the  1 
mora  company,  for  tlieir  respect ivepro|)crtics,  retaining  $500,000  in  thetn 
for  working  capital.     In  December,  1905,  comi>any  liad  S62,191  cash  on  I 

Lands  lie  just  north  of  the  Old  Dominion  and  adjoin  the  United  ( 
principal  pro|)erties  being  the  Copper  Hill  and  Black  Hawk  mines.    The( 
per  Hill  has  a  600'  two-compartment  .snaft.  to  be  deepened  to  800*,  i 
with  anew  hoist  and  aii-«.»»inpressor.  This  .shows  sulpliide  ores  on  the! 
fourtli,  and  sixth  levels, tlie  sixth  level,  at  the  bottom,.showing  a  vein  of  9^  to} 
width,  ranging  5*1  to  S%  copper,  with  considerable  covellite  10%  or  bettcrf 
tenor.     The  Copper  Hill  mine  has  reserves  of  sulphide    ore   estimated  I 
100,000   tons,  also  several  hundred  tllou^i:lnd  tons  of  silicious  carbonatev^ 
or  near  surface,  which  are  mined  at  a  cost  of  alwut  50  cents  per  ton,  andc 
be  won  much  cheaper  with  a  steam  shovel.     The  Copper   Hill  is 
underground,  for  ventilation  and  safety,   with  the  Gray  mine  of  tbe( 
Domniion. 

The  BLick  Hawk  mine  has  two  shafts,  deepest  265'.  The  surface  c 
is  a  low-grade  iron  ore.  At  surface  a  45'  vein  of  silicious  ore  averagtti 
4%  copper,  with  excess  of  iron.  There  also  is  a  hematito  vein  of  S'  to  ] 
width,  carrying  4%  to  7.5%  copper,  with  small  silver  values.  The  mual 
upwards  of  a  mile  of  underground  openings. 

Production  was  begun  July  20, 1905,  with  shipments  of  60  tons  daily  toll 
Old  Dominion  smelter,  and  Sept.  27, 1905, shipments  were  begun  to  tbe( 
Queen  smelter,  at  Douglas.  At  close  of  1905  mine  was  shipping  about  50 1 
daily  to  each  smoker,  and  employed  upwards  of  100  men.  It  was  plaimed  I 
increase  production  to  about  2(K)  tons  daily  by  spring.  The  ore  smelted  inl^ 
gave  net  returns  of  about  S5  per  ton,  and  company  was  netting  about  SHU 
monthly  at  close  of  the  year. 

Ra)hx)ad  connection  was  secured  in  1905.    The  ArizoDA  CommercU  ii 
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eoDsidermble promise,  and  the  new  management,  which  m  composed  of  able  and 
•zperienced  copper  men,  is  suflScientl>  strong  financially  to  assure  giving  the 
mine  a  fair  chance. 
ASIZORA  COnSOLIDATED  COPPER  MINES,  LTD.  ARIZONA. 

OflSces:80,  Coleman  St.,  London,  E.  C.Eng.    W.  W.  Macalister,  secre- 
tary.    Organized  June  17,  1899,  with  capitalization  £150,000,  shares  £1  par. 
iMods,  sundry  claims  in  the  Copper  Mountain  district  of  Graham  county,  Ari- 
aona.     Apparently  no  work  was  done  thereon  by  present  company. 
ARIZONA  CONSOLIDATED  lONING  CO.  ARIZONA. 

Office:  1420  Chestnut  St.,  Philadelphia,  Pa.  Mine  office:  Benson,  Cochise 
Co.,  Ariz.  Chas.  M.  Dodson,  president;  Garrett  B.  Lindermann,  treasurer; 
Samud  D.  Luckenbach,  secretary;  Samuel  J.  Entrichken,  general  manager; 
Hale  McCormick,  superintendent;  Kempton  &  McCoy,  consulting  engineers. 
Organized  July  ,  1904,  under  laws  of  Delaware,  with  capitalization  $1,000,000, 
■hares  $1  par,  in  $300,000  preferred  and  $700,000  common  stoc^. 

Lands  include  the  Runsell  mines,  in  the  Dragoon  Mountains,  formerly 
owned  by  the  RusseU  United  Copper  Co.  Property  Is  in  two  groups,  known  as 
the  New  Republic  and  Mammoth.  The  New  Republic  has  a  225'  two-com- 
partment shaft,  sunk  at  an  angle  of  45'*  with  the  liorizon,  showing  a  2'  vein  of 
high-grade  oxide  and  sulphide  ore,  running  7%  to  12%  copper,  also  open-cuts 
showing  15%  ore  with  fair  silver  values.  The  Mammoth  group  has  a  270^  shaft, 
from  which  upwards  of  1,000  tons  of  ore  has  been  shipped,  giving  returns  of  10% 
to  26%  copper.  Power  is  furnished  by  a  150-h.  p.  Witte  gasoline  engine.  At 
close  of  1905  mine  was  making  small  shipments  to  smelters,  wliile  pushing  de- 
vdopment.  Property  seems  of  com^iderable  promise,  and  apparently  has  a 
good  management. 
ARIZONA  COPPER  CO.,  LTD  ARIZONA. 

Offices:  29,  St.  Andrew  Sq.,  Edinburg,  Scotland.  Mine  office:  Clifton, 
Graham  Co.,  Ariz.  Employs  circa  *2,000  men.  John  Gill,  chairman ;  Jas. 
Colquohoun,  general  superintendent;  Alex.  Veitch,  general  manager;  Wm. 
Exley  Miller,  secretary ;  Geo.  Fraser,  smelter  superintendent ;  Archibald  Mor- 
rison, mill  superintendent;  C.  D.  Clark,  mechanical  engineer;  A.  T.  Thompson, 
mine  clerk.  Organized  August  5, 1884,  with  capitalization  £755,000,  of  which 
£708,984  is  issued,  in  160,000  "A"  preference  shares  of  5s.  par;  £316,530  fully 
paid  preference  shares;  £316,530  fully  paid  preferred  ordinary  shares;  and 
£63,444  fully  paid  deferred  shares.  Profits  aie  divided  as  follows :  10%  cumula- 
tive dividends' on  "A "preference shares;  cumulative  7%  dividends  on  prefer- 
ence shares;  10%  non-cumulative  dividends  on  preferred  ordinary  shares;  10% 
non-cumulative  dixndends  on  deferred  ordinary  shares ;  balance,  if  any,  to  be 
dix'ided  pro  rata  between  preferred  ordinary  and  deferred  ordinary  shares. 
Debentures,  £175,490  outstanding,  at  5%.  Fiscal  year  ends  Sept.  30th. 
Dividends  for  fis'.^alyear  ending  September  30,  1905,  were  £284,980,  carrying 
forward  a  balance  of  £1 1 ,874.  In  addition  to  paying  large  dividends  the  com- 
pany has  expended  about  £600,000  in  reconstruction  of  plant,  niilwa3rs,  etc., 

1 1901.    About  20%  of  the  stock  issued  is  held  in  the  United  States. 

Liadf,  circa  4,000  acres,  including  eight  producing  mines,  at  Morenci. 
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Metcalf,  Longfellow,  Garfield  and  Corormdo,  in  Gralmm  county,  Ariiona^ 
The  oretj  average  iibQut  3/25%  copper  uud  production  is  about  10%  smeltiug 
ore  and  90%  cooceutraling  ore.  The  mines  are  developed  to  h  depth  of  about 
5W  only,  and  are  opened  maiuly  by  tunneb*,  giving  cheap  extnictioti.  Not- 
withstanding the  comparative  shaJlowneas  of  the  properties,  a  tremendoi 
lunount  of  ore  is  developed,  ore  reserves  being  estimated,  March,  1905, 
10,370,600  tons,  "practically  insight," 

The  HuniUildi  mine,  which  is  the  largest  producer,  shows  an  enoi 
body  of  low-grade  disseminated  chakocite.     Extraction  from  thb  property 
partly  open-cast,  but  mainly  thr^mgh  tunnels  equipped  with  electric  light*  a; 
electric  traction,    Thehaulagesysteniuseatiie  overhead  tn>Uey,  power  beii 
furnished  by  a  146-h.  p.  Crossley  gas  enj^hve,  drivirig  a  100-h,  p,  generator  ll" 
funiishca  a  225-volt  current.    Elec*  ric  Icicomotives  of  lO-li.  p.  haul  40-ton  load^ 
the  hnc    having  a  single  track    laid  with  35-lh.  rails,   running  60(y  din- 
through  the  mountain^  with  a  Inop  reaching  all   workings   of  tlie   num)>oli 
mine,  tunnel  running  through  lutemaitonal  Hill  direct   to   the   new   conc( 
trator. 

The  Longfellow  mine  is  the  oldest  important  copper  producer  of  Artzoi 
dating  from  cin'a  IS77-  A  new  tunnel,  driven  in  from  Chase  creek,  will  do  a 
with  the  hoisting  plant  and  permit  cheaper  extraction,  while  opening  the  mine 
to  much  greater  depth  than  heretofore.  The  Longfellow  Extension  mioe  ii 
developing  well.  ♦ 

The  Metcalf  group,  7  miles  fmm  Clifton,  is  worked  open-cast  and  in  aa 
extensive  producer  of  low-grade  oxidized  ores,  which  are  concentrated  wttb 
the  sulphide  ores  frrim  the  Humboldt  and  Yavapai  grtiups.  The  Coronado 
group,  9  miles  fmrn  Clifton,  has  3  new  ishuftH,  deepest  ^OO*,  sunk  almost  en- 
tirely in  ore,  and  the  mine  is  showing  considerable  high-grade  ore. 

The  Clay  mine,  which  has  been  only  a  small  producer  in  the  past,  m  being 
developed  to  highly  important  dimeriRions,  and  shows  a  very  large  tonnage  of 
low  and  medium  grade  ores. 

Ore  is  taken  from  the  different  mines  by  &  gravity  tram4ines,  to  storag* 
bins  on  the  Coroimdo  railr*iad,  thence  to  the  reduction  plant,  at  CUfton,  wliii 
was  remodeled,  1902,  and  further  enlarged  in  1904  and  1905,  and  now  incli 
six  concentrators,  a  smelter,  acid  phmt  and  leaching  plant.  The  concentmt* 
have  a  combined  daily  capacity  of  I J 00  tons,  and  are  o|>erated  by  gas  and 
trie  power.  The  concentrators  put*0  J>  tons  of  crude  ore  into  one  ton  of  con< 
trates,  and  Chase  creek  has  l>een  damme*!,  to  stop  the  tailings  going  into  t 
Frisco  river,  and  thence  iiito  the  Gila  river,  which  formerly  caused  cansidenibl© 
damage  to  farmers  and  ranchers,  and  was  an  annoyance  to  all  concern" 
Concentrator  and  smelter  are  connected  by  a  gravity  tramway,  Tlie 
TOO-ton  concentrator,  at  the  Longfellow  niine,  was  progressing  rapidly  at 
beginning  of  1906,  and  f^houhl  Ije  in  operationduringthelatter  halfof  the 
This  will  give  a  daily  milling  capacity  of  2,400  tons  or  just  double  the  capacity 
of  1904.  A  Dew  concentrator  for  the  Coronado  mine  is  planned,  when  the  new 
electric  power  installation  ii^  completed.  Two  Hancock  ji^  were  installed 
during  1905,  handling  600  X^m  daily  and  replacing  35  Frue  Vannera 
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Wilfley  tables.  The  Hancock  jigs  require  little  water  and  are  highly 
economical  of  floor  space,  these  two  machines  replacing  45  separate  machines 
formeiiy  in  use.  Allis-Chalmers  high-speed  rolls  have  been  installed  for 
ciuehing,  and  Hmitington  mills  for  regrinding. 

A  complete  electric  power  plant  is  planned.  This  will  generate  energy 
and  transmit  same  dectrically  to  the  mines  and  works,  from  a  dam  aboi^t  50 
miles  distant. 

The  smelter  has  a  steel  frame,  slate  roof,  and  floor  of  iron  plates  laid  in 
cement,  being  well  designed  and  thorouglily  modem.  There  are  six  300-ton 
wmter-jacket  furnaces,  each  39x240^  at  the  tuyeres,  treating  about  250  ton^ 
each,  daily,with  blast  supplied  by  Nos.  7,  9  and  10  Connersville  blowers, 
operated  by  a  270-h.  p.  engine.  Gases  from  the  furnace  pass  through  a  4S0' 
tunnel  and  a  300^  shaft,  dischai^ging  800  above  the  level  of  tlie  town.  8Uig 
settlers  of  a  new  t3rpe  are  7x14',  and  3'  deep,  with  a  6"  fire-brick  lining.  Matte 
of  50%  to  55%  is  charged  into  the  converters  by  a  10-ton  ladle,  operated  by 
a  30-ton  electric  crane.  The  conversion  plant  has  3  stands,  with  six  7-ton 
shells,  having  a  daily  capacity  of  50  tons  of  99.5%  blister  copper.  Disin- 
tegration of  slag  by  running  water  was  tried,  but  has  been  discontinued,  and 
molten  slag  again  is  handled  in  ladel  cars,  by  a  steam  locomotive.  A  new 
l^riquetting  plant,  built  1905,  has  25  tons  capacity  per  10-hour  shift.  Pitch 
is  used  for  a  binder,  under  2,000  lbs.  pressure  per  square  inch.  Plant  is 
entirely  automatic,  fines  going  in  at  one  end  and  briquettes  being  loaded  upon 
cars  at  the  other.  The  reduction  plant  went  into  commission  in  1901,  and  is 
wdl  designed  and  thoroughly  modem  throughout. 

The  works  have  an  acid  plant,  making  about  3,500  tons  of  sulphuric  acid 
yearly,  from  the  fumes  of  the  roasters,  the  entire  product  l)eing  used  in  the 
leaching  plant,  which  treats  an  average  of  about  250  tons  of  low-grade  oxidized 
ores  daily.  In  connection  with  the  lixiviation  works  there  Is  a  125-ton  blue- 
stone  plant,  making  about  3,000,000  lbs.  of  copper  yearly.  The  Arizona  has 
developed  the  most  successful  leaching  plant  in  the  United  States,  and  its 
management  is  entitled  to  great  credit  therefor. 

The  mines  and  works  use  about  3,000  h.  p.,  supplied  almost  equally  from 
gas,  steam  and  distillate  engines.  Tlie  company  operates  the  Coronado  rail- 
way ,and  fitted  with  30-ton  ore  cars  of  rstandard  gauge,  for  4  miles  from  CMifton 
to  Longfellow,  and  of  36*  gauge  ^.5  miles  from  Lonj?fcllow  to  Metcalf,  al>o  tljc 
Arizona  &  New  Mexico  railway,  a  standard-gauge  line  running  107  miles  from 
Clifton  to  Hachita,  N.  M.,  where  connections  are  secured  with  the  El  IVo  <fc 
Southwestern.     Profits  of  these  lines  were  £69,173  in  1903. 

Miscellaneous  enterprises  of  the  company  include  a  well-equipped  foundry, 
machine  shop,  sawmill,  planing  mill  and  20-ton  ice  plant,  all  of  brick.  A  ^ood 
library  and  reading  room  are  maintained  for  employes.  Prodtiction  was 
32,197,760  lbs.  fine  copper  in  1901,  and  alwut  26,S30,000  in  lOOf)  aiul  should 
reach  35,000,000  lbs.  in  1906.  The  pn)perty  L<  one  of  preat  mapnitudc,  and 
production  can  be  largely  increa>scd  by  enlarging  the  alrcitdy  extensive  plant. 
The  company's  management  Is  excellent,  both  as  to  finances  and  the  phys- 
ical handling  of  the  mine^,  mill.s  and  smelters. 
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ARIZONA  COPPER  &  GOLD  MINING  CO. 

Letter  returned  unclaimed  from  former  office,  Phoenix,  Am. 
sundry  claims  in  the  Uarcuvar  Mountains,  northeastern  Yuma  oountJi 
voIoikhI  by  a  55'  tumiel,  showing  a  5'  vein  of  auriferous  copper  ore^  j 
22(y  sliaft,  bottomed  in  a  vein,  apparently  about  20  wide,  cuiying  ] 
chite  and  clialcopyrite.     Is  said  to  have  about  1,000  tons  of  ahippn^i 
the  dump. 
ARIZONA  COPPER  HILL  MINING  CO. 

Office:  Jackson   Hldg.,   Denver.  Colo.     Mine  office:  Oracle,  Pinal 
Ariz.     Etlwin  Scott,  president:  J.  H.  Edwards,  aecretaiy;  Fnnk  J. 
superintendent.     Organized  1900,  under  laws  of  Arizona,  with  capiti 
$1,000,000,  sliares  $1  par.     I^ands,  4  patented  claims,  area  85  acm^  i 
5-acre  millsite  and  160  acres  miscellaneous  lands,  in  the  Cafiada  ddOroJI 
trict.  said  to  show  a  contact  vein  20'  to  70'  width  and  4,800'  length,  ( 
by  sliafts  of  281'  and  350',  and  by  a  350'  tunnel,  with  2,000^  of  \ 
oponingti.    Is  claimed  to  Iiavc  500,000  tons  of  low-grade  silicate  and  i 
bonate  ores  developi'd.     lias  steam  and  gasohne  power  and  100-ton  < 
plant.     Hubert  Reynolds  and  other  sliareholders  are  suing  offioen,  i 
in  suit  tliat  din'ctors  vot^i  to  secure  a  loan  of  $25,000  by  mortgage,  1 
only  7n%  of  face  of  loan  in  cash,  and  turning  35%  into  treasuiy,  1 
ing  divided  as  l)onuses  among  officers. 
ARIZONA  COPPER  MINING  CO. 

Office:  ciire  of  CJeo.  IF.  Parker,  secretary  and  treasurer,  Lo6 
Cal.     Mine  office :Tucs()n,  Pima  Co..  Ariz.     E.  C  Griffith,  president;  B.  I 
Brechta,  superintendent.     Liinds,  20  claims,  in  the  Tuscon  Mountainfl|  i 
Tucson,  slighlly  <lcveloptHl  by  a  400'  tunnel,  said  to  show  an  8'  vein  < 
ore  of  go<Kl  gnwle. 
ARIZONA  COPPER  MOUNTAIN  MINING  CO.  ARIZOUj 

Oflice:  c^ire  of  H.  T.  MacMasters.  secretary  and  treasurer.  First  Na 
Hank  Bldg.,  Chicago.  111'*.     Organized  Jan.  25,   1901,  under  laws  of 
wilh  capitalization  $1,000,000,  .sliares  $1  par.     I^ands  6  claims,  area  120 1 
in  process  of  patenting,  25  miles  fnini  a  railroad,  in  the  Copper  Mountam^ 
trict  of  Mohave  county.  Arizona,  developed  by  4  shafts,  deepest  200',  audi 
tunnel  of  1.S3',  witli  a  total  circa  1,500'  of  underground  openings, 
5  veins  of  3*  to  30'  widtli,  carrj-ing  oxide  and  carbonate  ores,  Mith  i 
chalcocite,  giving  good  assiiys  in  copper,  with  gold  values  of  $1.20  to  I 
p<»r  ton.     Employs  3  men  and  plans  incn.'a.»<ing  force. 
ARIZONA  COPPER  MOUNTAIN  MINING  CO.  ARIZOUL" 

Title  diangcd,  1901,  to  Coppt^r  Hutte  Mines.  ,^ 

ARIZONA  COPPER  PLACER  MINING  &  MILLING  CO. 

Said  to  liavc  lands  near  (^lartzite,  Yuma  county,  Arizona. 
ARIZONA  COPPER  SYNDICATE. 

Ix'ttcT  H'turnod  unclaiiiiiHJ  frf»ni  fonner  office.  32  Broadway.  New  Yor^^* 
Organi/<'d  under  laws  of  West  Virginia.     Lands  were  forfeited,  and  aftu  J 
wanls  bought  back  by  leading  shan4iolders.  and  deeded  back  to  compH 
subject  to  a  ST.OOO  mortgage,  covering  back  taxes  and  cash  advanced. 
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effort  was  made,  circa  1904,  to  reorganize  under  title  of  Clifton  Copper  Mines, 

Ltd. 

ARIZONA  COPPER  SYNDICATE,  LTD.  ARIZONA. 

An  English  corporation.     Moribund. 
ARIZONA  DIAMOND  DRILL  MINING  DEVELOPMENT  CO.  ARIZONA. 

Office:  care  of  Owen  McAleer,  Los  Angeles,  Cal.     Officers  of  company 
are  laigdy  holders  of  political  offices.    Company's  advertising  is  exceedingly 
vague  and  unbusinesslike. 
ARIZONA  &  EASTERN  CONSOLIDATED  MINING  CO.  ARIZONA. 

Office:  care  of  Maj.-  E.  L.  Delestry,  general  manager,  St.  Paul,  Minn. 
Mine  office:  Globe,  Gila  Co.,  Ariz.  Organized  Dec.,  1905,  under  laws  of 
.ArizoDE,  with  capitalization  $1,500,000,  shares  $5  par.  Lauds,  6  claims, 
known  as  the  Patterson  group,  in  the  Mineral  Creek  district,  developed  by  a 
40(K  tunnel.  Claims  are  regarded  favorably,  but  company  is  not. 
ARIZONA  &  EASTERN  MINES  &  POWER  CO. 

Office:  6-135  Grand  Ave.,  Milwaukee,  Wis.  J.  O.  Buckley,  president 
and  treasurer;  Henry  R.  Buckley,  vice-president;  Tlios.  T.  Somers,  secretary; 
Donald  Ferguson,  general  manager  and  consulting  engineer.  Capitalization 
S7,500,000,  shares  $100  par.  Company  advertises  that  it  wishes  to  punrhase 
mining  properties  in  Arizona  or  Sonora. 
ARIZONA,  EASTERN  &  MONTANA  SMELTING  &  ORE  MONTANA. 

PURCHASING  CO. 

A  s^'indle,  promoted  by  the  notorious  Dr.  R.  C.  Flower. 
ARIZONA  EXPLORATION  CO.  ARIZONA. 

Mine  office:  Mayer,  Yavapai  Co.,  Ariz.  Ernest  A.  Haggott,  super- 
intendent. Company  is  composed  mainly  of  shareholders  of  the  Arizona 
Smelting  Co.,  which  is  building  a  new  smelter  at  Humboldt,  and  also  is  closely 
connected  with  the  De  Soto  Mining  Co.  Lands  are  the  Blue  Bell  group, 
formerly  owned  by  the  Arizona-Blue  Bell  Copper  Co.  The  Blue  Bell  mine  is 
being  connected  with  the  Prescott  k  Eastern  Railway  by  an  aerial  tram.  The 
group  of  3  claims  has  3  fissure  veins  in  Algonkian  slates,  with  quart zite  footwall 
and  grano-diorite  hanging,  developed  by  6  shafts,  deepest  300^,  and  by  tunnels 
€4.  7(y  And  75',  showing  cuprite,  malachite  and  chalcopyrite,  all  slightly  argent- 
iferous and  auriferous,  with  a  large  ore  body  opened  on  the  300'  level.  Ma- 
chinery is  to  be  actuated  by  electric  power,  carried  by  a  10-mile  transmission 
one. 
ARIZONA  GIANT  COPPER  CO.  ARIZONA. 

Office:  229  Byrne  Bldg.,  fxw  Angeles,  Cal.  Mine  office:  Ehrenburg, 
Yuma  Co.,  Ariz.  R.  M.  Furlong,  president ;  H.  Franklyn  Hiller,  secretary  and 
treasurer.  Capitalization  $3,000,000,  shares  $1  par.  Lands,  320  acres.  Old 
management,  which  sold  considerable  stock,  at  fancy  prices,  was  ousted,  Sep- 
tember, 1903.  Apparently  moribund. 
ARIZONA  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  30  Broad  St.,  New  York.  Mine  office:  Patagonia,  Santa  Cruz 
Co.,  Aril.  Floyd  B.  Wilson,  president;  Frederick  K.  Jones,  secretary;  Col. 
<ieo.  W.  Crowe,  general  manager;  Harry  L.  Vaughn,  superintendent.  Organ- 
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i/ed  Fcbrunry,   IIXX),  under  laws  of  Arizona,  with  capitallziition   $!,( 
shares   $1    {xir.     Debentures,   $32,5UU   first-mortgage  v:%  boudfl^c 
1,  1902.     Lands,  7  claims,  area  140  acres,  *n  the  Tyndall  district  ol  tteC 
Kita  mountains,  including  the  Gaelic,  Trenton  and  Salero  ininea^  ( 
7  shafts  and  a  tunnel,  latter  showing  a  V  vein  said  to  average  3%  ooppfli^] 
to  20%  lojid  and  10  oz.  silver  per  ton.     Has  a  50-ton  concentrator,  built  J 
and  an  SO-ton  smelter,  at  Patagonia.     Idle. 
ARIZONA  GOLD  &  COPPER  MINES  CO. 

Letter  retunieii  unclaimed  from  former  office,  19  Park  Row,  Neirl 
Mine  office:  Wickenhurg,  Maricopa  Co.,  Ariz.     Propcrt}' vastheAngdi 
si  lowing  gold  and  copper  ore«. 
ARIZONA  GOLD  &  COPPER  REDUCTION  CO. 

A  switidlc,  pn)iuotcHl  by  the  notorious  Theodore  Stegner. 
ARIZONA  GOLD  MINING  CO. 

Letter  roturncti  un. aimed  from  former  office,  Cliamber  of  ' 
Hhlg.,  Portland,  Ore.     Mine  office:  Wickenhurg,  Maricopa  Co.,  Aril. 
IVrry,  president  and  genend  manager;  W.  T.  PeiT>%  secretary.    Orcil 
gold  and  copper. 
ARIZONA  GOLD  MINING  &  MILLING  CO. 

Dotul.    Formerly  operated  the  Swallow  mine,  at  Briggs,  Yavapai  ^ 
Arizona. 
ARIZONA-HANCOCK  CONSOLIDATED  MINING  CO. 

Office:  Hanc<H'k,  Mich.     Mine  office:  Florence,  Pinal  Co.,  Aril. 
I).    Cuddihy,   pr&^iilent;    Alfred   C.   Sieluitli,    vice-president  and 
tendent :  Henry  L.  liaer,  secretary  and  treasurer.     Organized  Mar.  20^  1 
under  laws  of  Arizona,  as  sucressor  to  the  Arizona  ik  Hancock  Mining  t 
with  (•apitiih7ati(>n  S5()0,000,  shares  $10  par.    Annual  meeting,  first' 
after  first  Monday  in  March.     Lands,  4  claims,  company  ha\ing  thromi 
the  15  claims  formerly  held  in  the  Globe  district.    The  Pinal  countj  1 
show  a  \  ein  traversing  two  claims  parallel  to  the  vein  of  the  Lake  I 
<fc  Arizona,  with  diabase  footwall  and  limestone  hanging,  opened  bj  ai 
tunnel  and  a  winze  of  55',  with  drifts  on  two  levels,  showing  lead  abovil 
copiKjr  below.     Idle. 
ARIZONA  &  HANCOCK  MINING  CO. 

Succwnleil,  March  26, 1903,  by  .\rizona-Hancock  Consolidated  Min 
ARIZONA-MEXICAN  COPPER  CO. 

Office:  Pliu  nix,  Arizona.  Mine  office:  Caborca,  Sonera,  Mexica 
Hubinjrer,  president;  W.  E.  Defty,  vice-president  and  con.sulting 
W.  C.  Foster,  treasurer;  C.  T.  Vincent,  superintendent;  J.  C.  Floral^  l 
foreman.  Organized  Fcbniar>'  11,  1902,  under  laws  of  Arizona,  with  < 
talization  S3,00().(MK),  shares  SIO  par:  issued,  $2,220,000.  Lands, 79] 
ncncia-;,  known  as  La  Gran  Proveedora  de  Cobre,  in  the  Altar  distlieli  1 
miles  from  the  Sononi  Railway.  Country  rock  is  granite,  ores  canyinf 
iron  and  spar  gangue,  fonning  an  ideal  self-fluxing  ore.  Vein  is  228*  ^f^^t 
givhig  averapc  a-siys  of  6.7*^.  copper,  12  oz.  silver  and  $2  gold  per  ton,  lalg 
is  opened  by  shafts  of  102'  and  200'.  and  by  tunnels  of  209^  and  228'.    Ai  " 
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irom  a  IW  drift  foUows  the  footwall,  entirely  in  ore,  with  druses  of  \'eiy  rich 
carbonates.  About  2,50(y  of  underground  openings  have  been  secured,  of 
which  2,300'  are  in  ore.  Extreme  depth  reached  Is  525'.  From  the  40^ 
\cvd  down,  some  ore  bodies  assayed  22%  to  30%  copper  and  as  high  as  131 
oa.  silver  per  ton.  Company  is  said  to  have  ordered  a  100-ton  smelter,  late 
in  1905.  Management  is  good  and  property  gives  promise  of  making  a 
laiige  and  successful  mine. 
ARIZONA-MEXICAlf  MINING  &  ARIZONA  &  CALIFORNIA. 

SMELTING  CO. 

Works  office:  Needles,  San  Bernardino  Co.,  Cal.  H.  K.  Hartzel,  presi- 
dent; H.  H.  Godshall,  secretary  and  treasurer;  Dr.  L.  D.  Godshall,  general 
manager  and  resident  director.  Property,  formerly  held  by  the  W.  S.  Fletcher 
Mining  A  Smelting  Co.,  includes  the  Banner  group  of  mining  claims,  on 
Stockton  Hill,  12  miles  north  of  Kingman,  Moliave  county,  Arizona,  show- 
ing ores  carrying  values  of  about  $30  per  ton  in  gold,  tsilver  and  lead.  The 
Infallible  mine  shows  a  20'  vein  of  high-grade  ore.  Company  also  owns  16 
idle  claims  near  Florence,  Pinal  county,  Arizona. 

The  smelter,  at  Needles,  has  l>een  remodeled  and  slightly  enlarged  by 
the  present  owners,  and  now  has  about  125  tons  daily  capacity.     The  plant  has 
both  lead  and  copper  stacks,  with  mechanical  roaster,  and  a  small  but  com- 
plete sampling  mill. 
ARIZONA  &  MICHIGAN  DEVELOPMENT  CO.  ARIZONA. 

Mine  office:  Benson,  Cochise  Co.,  Arizona.  Employs  25  men.  A.  J. 
Pidgeon,  president  and  general  manager,  L.  J.  Buchanan,  treatsurcr;  S.  Uoemer. 
secretary  and  assistant  treasurer;  Robert  P.  Franck,  superintendent.  Lands 
include  the  Copper  Chief  group,  area  43  acres,  adjoining  the  Arizona  Con- 
solidated Mining  Co.  Has  vertical  and  incline  shafts,  showing  a  5'  vein, 
with  poorly  defined  walls,  and  impregnations  in  the  limestone  hanging- wail 
and  porphyry  footwall.  Ores  are  cuprite,  melaconite  and  copper  sulphides, 
giving  average  assa5r3  of  better  than  9%.  Has  an  85-h.  p.  hoist,  and  has 
shipped  several  carloads  of  good  ore  to  El  Paso. 
ARIZONA  MINE.  WYOMING. 

Office  and  mine:  care  of  Horace  E.  Adams,  owner,  Hecla,  Laramie  Co., 
W3roming.  Works  5  men  in  summer;  idle  winters.  Lands,  4  claims,  area 
80  acres,  in  the  Silver  Crown  du«trict,  opened  by  ^  100'  shaft  and  tunnels  of 
lOO',  lOO',  and  120',  showing  native  copper,  oxides,  carbonates,  chalcocite 
and  chalcopyrite.  Has  gasoline  power  and  a  small  leaching  plant. 
ARIZONA  MINES  CO.  ARIZONA. 

Bffine  office:  Casa  Grande,  Pinal  Co.,  Arizona.  C.  L.  Shaw,  superintendent . 
ARIZONA  MINING  CO.  NEW  MEXICO. 

Office:  311   Pozzoni  Bldg.,  St.  Ix)uis,  Mo.     Letter  returned  unclaimed 
from  former  mine  office,  Pinos  Altos,  Grant  Co.,  X.  M.     Ores  carry  gold, 
fdlver  and  copper. 
ARIZONA  NATIONAL  COPPER  CO.  ARIZONA. 

Office:  .327  Pine  St.,  Williamsport,  Pa.  Mine  office.  Globe,  Gila  Co., 
Arizona.     Emplo3rs  4  men.    Tlios.  M.  B.   Hicks,  pre.-idcnt  and  treasurer; 
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C.  S.  Meggg-n.  secrtrAry:  Le  Roy  Scbofl,  geoenl  siopcrinteiKknt. 
Febn&r>*  1.  19Ci6.  UTider  b«-«  ol  .\ruona,  with  capitaliiaticni 
^hATCr  $10  pfcT.     hr.^A^.  S30O.OW.ft:  5^^.    Lands  14  claims,  afa 
fccre^.  &1<!0  ft  ].>-&-:  re  ziUl-iTefti^d  ICOftii-re^  limber  lands,  on  Pinto  0«el;i 
iriZ  ft  r^'r^'-ft^T  v«r.  h<f:^€«Q  ^r'u^t  ftr.d  zranite.  a\*erftging   14'  in  widU^j 
:rftred  7n5'.  ei-.-irx  i".  eraze  &r^a\-«  c-f  y^-  copper  and  $4  gold  per  tol^  1 
rl-.n-^o-^'Ilft.  '  r-iV^  i:'>"t::€-  a::d  r«>?A5ioi.ftl  t<iniite.    De\-elopment  is  byi 
rA  off  ar.d  n.V  ard  vi— els  of  lft.5'.  25*/.  and  30(K,  i^ith  a  total  of  2 
rp*^M:^-.     >lA::ft£e=.*r.t  e!«tinLft!es  lS.v40.000  ton*  of  concentrating  ont 
3.297.VXi  Urr>  of  riiA:i'.i:^  ore  in  4eht.  with  1.000.000  tons  Uocked  ( 
-s-opii^.    wljth    5g-iies    are    sadly  in  need  of  re\-iaion  by  a  tnity  i 
rr..an. 
ARIZONA-PACIFIC  COPPER  CO. 

ijHif.-e:  7**o  Siate  Life  Bldz..  I:»diaiiapnUs.  Ind.     Mine  office: 
Pilifti  Co.,  Ariz.      F.  P.  Jeffrie*,  president :   John  W.  Sharpe,  vioe-p 
And  eer-eral  ma:.aser:  He:-r\-  Severin.  treasurer:  Murat  W.   HopkinB»  i 
tar>-:    K.  R.  .STafT'.ni.  --j  peri  r:  tender  it.    (^nranized  March  30,  1903,  uoderl 
of  -Xrizorift.  witfj  capi'-ali/riTi'^n  ^5.«Vli).0no  shares  $1  par.    Lands,  16 1 
area  330  arre-.  al-?  an  VKi.  re  -n;cl:er  Mte  and  ICO  acres  of  possible oQl 
lyir.z  at  W.-  ley.  a">»'ir7  miles  <iMixh.  of  Kelvin,  connected  by  4<-miIe  i 
p  ad  wvii  t].r  Pi.  i:x\  iV  Ka-teni  raiiv.ay.  whiih  has  a  switch  for  thee 
Pnijcry  -i.ir.v*  ^ijr.dn;'  :iii:ior  vein*,  assaying  3^  to  20%  copper  and  SI ^ 
$2»l  e«'lil  |AT  ton.     A  «^!iartz-pnrphyr>-  dyke.  l.'JOO'  long  and  about  50lf^ 
cxtreine  uidTh.  wf»h  axe^  «i-t  and  \ve-i.  i-  ^battered  in  every  directimiyi 
rerrieriic*!  hy  \eir:-  larryi!!;:  niprito.  luelar-onite  and  chalcocite,  giving  ( 
niate^l  a\era::e  \al:ie-  t.'i  3'".-  • '»p|X?r.  1  oz.  <ilver  and  S2  gold  per  ton. 
^Kaf^-  of  sti'  a!..i  :CiO'.  tMnr  ai^irt,  al-n  ninncN  of  2riO'  aiid  342*,  at  i 
rli-ra!i'  c.     Ha*  '2  i:a**.liriL'  l;.«i-i*.  air-rotiipre»t»r,  power  drills,  and  ne 
ir'iii«.-  Ii:nlili:itr*.     ut]iier«  of  ii<inp:iMy  are  men  of  );ood  standing  and  I 
l»rf»|H.-r  y  i-  rccankHJ  a<  j»pnni*inc.  ftwiiic  to  preat  t^ize  <»f  the  ore  l>ody,  th 
the  ore  i>  lo*»v  in  tcisi-r,  tmi  well  adapted  to  close  and  economical 
tmtiJin.     l')eveluiinier.!  i<  i>»ntinuinc  <^'"  ^  modest  scale. 
ARIZONA  SMELTING  CO. 

(JfTirc:  71  Bn^ulway,  Nc'v  York.  Mine  office:  Middelton,  Ya» 
Co.,  Ariz.  Work<  olfire:  HumU»Mt,  Yavapai  Co.,  Ariz.  Employs  about  1 
men.  John  L.  Kllioit.  president:  Cha^s.  K.  Finney,  vice-president  and  i 
eral  nianacer:  IJenj.  Prinoe.  so<*rctar>-  and  treasurer;  preceding  officers,  I 
M.  Muq^liy  and  Arthur  Hnmn,  tlirc<'ti)r*:  K.  T.  Ma<on,  mine  superintendoAf 
K.  H.  flamihon,  Mneltor  MiiK^rintoiulent ;  (ynis  Robinson,  consulting engh., 
iiwr:  Pope  Yeatnum,  iniinnir  oni:in(vr;  L.  Dougla.«s  Andenson,  mechanMs 
cnRinror;  I*".  W.  Hniok-,  mmlui-iiiir  apciit  and  rheniist :  Jas.  D.  Cirant,  audllflV 
and  cashier.  Ornani^xii  relirii.Mr\-,  1*Kr>.  under  laws  of  New  Jerecy,  wMi 
rapitah'zation  $l.V).n(K),  -lian-^  SKiO  pir.  IV^nds,  $180,000  L^ued,  at  5%. 
Anninl  nuH'iinjr^  f,r..f    M(»nJ;jy  h\   I)orrnI»er. 

All  l.»iil.lirit:>  of  the  roiiriMitr.itinir  aud  -meltinc  pLint  are  of  steel  fram^ 
with  .Merl  ror»f.K.  l.rick  \\:ill-  and  renicnt  fhK)r*.     The  concentrator,  off  M 
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toDS  daily  capacity,  b  160x20(V,  equipped  with  2  Blake  crushers,  2  cent- 
rifugal crushers,  4  traiDS  of  rolls,  2  Hancock  jigs,  16  Overstrom  tables,  16 
vanoers  and  8  sizers. 

The  smelter  b  of  1,100  tons  daily  capacity,  and  is  so  constructed  that 
its  capacity.can  be  increased  easily  to  1,500  tons,  whenever  desired.  Smelter 
has  both  lead  and  copper  stacks,  and  is  equipped  with  three  lOO'  Edwards 
mechanical  roasters,  a  200-ton  blast  furnace  and  two  lOO'  reverberatory  fur- 
naces of  the  Anaconda  type,  rated  at  450  Ions  daily  capacity  each.  The 
converter  lias  two  stands.  Connected  with  the  smelter  is  a  small  but  com- 
plete sampling  mill,  operated  automatically  throughout.  The  power  plant  lias 
four375-h.  p.  Stirling  water-tube  boilers,  burning  waste  gases.  The  entire 
plant  is  operated  by  electricity,  having  two  450-h.  p.  cross-compound  con- 
densing generators.  California  crude  oil  is  used  for  fuel  in  the  rever- 
beratory furnaces.     The  plant  includes  electrically  driven  turbine  pumps. 

Miscellaneous  buildings  include  mac) line  shop  and  laboratory.  The 
reduction  plant  lias  a  complete  water  system  and  electric  light  plant,  with 
about  4  miles  of  standard^gauge  railroad,  laid  with  65-lb.  rails. 

Smelter  was  blown  in  early  in  1906,  and  is  planned  to  do  a  custom  busi- 
ness exclusively  The  company  is  receiving  and  paying  cash  for  custom 
ores.  Cost  of  the  plant  presumably  is  greater  than  total  capitalization  and 
bond  issue  of  the  company,  which  is  something  of  a  novelty.  The  plant  is 
thoroughly  modem  throughout,  and  the  enterprise  appears  legitimate  and 
businesslike  in  every  detail. 
ARIZONA  SYNDICATE.  ARIZONA. 

Inters  returned  unclaimed  from  former  office,  O.  T.  Johnson  Bldg., 
Los  Angeles,  Cal.,  and  from  former  mine  ond  smelter  office,  Kelvin,  Pinal 
Cc.,  Ariz.  P.  B.  McCi^be,  president;  O.  B.  Bachman,  secretary  and  treas- 
urer. Property  included  the  Bobtail  and  Apache  groups  of  mines,  near  Kel- 
vin, and  a  small  smelter  at  Kelvin. 
ARIZONA  UNION  CONSOLIDATED  GOLD  A  ARIZONA. 

COPPER  MINES  CO. 

Office:  care  of  Hall  &  Co.,  Cincinnatus  Bldg.,  Cincinnati,  Ohio.  J.  B. 
HaD,  president ;  Jos.  H.  Mageer,  secretary.  Lands,  supposed  to  be  54  claims, 
Wa  150  miles  from  Fairfield,  Utah,  the  nearest  railroad  station.  Com- 
pany's literature  deals  lil^erally  in  glittering  generahties.  Property  idle  at 
l*st  accounts. 
ARIZONA  UNITED  COPPER  CO.  ARIZONA. 

Office:  35  Wall  St.,  New  York.    Edmund  D.  Willetts,  president,  at  last 
accounts.     Moribund. 
ARIZONA  UNITED  COPPER  MINING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  St.- Louis,  Mo. 
ARIZONA  &  WEST  LAKE  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  Bisbee,  Arizona.  John  M. 
Stanaway^  president.  Organized  1903,  under  laws  of  Arizona,  with  capi- 
^^tioD  $1,000,000.  Lands,  18  claims,  3  miles  northwest  of  Packard, 
Cochise  county,  Arisona,  opened  by  a  65'  shaft. 
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ARIZPE  DEVELOPMENT  CO.  MEXICO. 

Office:  care  of  Frank  Graf,  Bisbee,  Ariz.  Mine  office:  La  Cananea, 
Sonora,  Mex.  J.  P.  Hallihaii,  prasident;  G.  D.  Cash,  secretary.  Lands, 
15  miles  southeast  of  La  Cananea,  include  the  Alacran  mine,  carrying  values 
mainly  in  silver.  Late  in  1905  shipped  some  high  grade  ore  t#  £1  Paso,  this 
running  up  to  175  oz.  silver  and  $2  gold  per  ton. 
ARIZPE  GOLD  &  COPPER  CO.  MEXICO. 

Dead.     Had  lands  in  the  Arizpe  district  of  Sonora,  Mexico. 
ARIZPE  MINING  &  DEVELOPMENT  CO.  MEXICO. 

Office:  Chicago,  Ills. 
ARLINGTON-BURNS  COPPER-GOLD  CO.,  LTD.  BRITISH  COLUMBU. 

Letter  returned  unclaimed  from  former  offices  in  Chicago  and  Seattle. 
Mine  office:  Greenwood,  Yale  district,  H.  C.  M.  M.  Lytle,  president;  Chas. 
A.  Spirk,  secretary  and  treasurer:  E.  H.  Harrison,  auditor.  Lands,  3  claims, 
area  86  acres,  known  as  the  Arlington,  Burns  and  Blue  1^11,  1)^  miles  from 
Greenwood,  having  G27'  of  development,  including  opencuts  and  shafts, 
witli  a  little  st oping.  Company  apparently  moribund 
ARLINGTON  COPPER  CO.  NEW  JERSEY. 

Dead.     Lands,  at  AHington,  N.  J.,  sold  Sept.  30,  1903,  for  debt. 
ARLINGTON  MINE.  WASHINGTON. 

Letter  returned  unclaimed  from  former  mine  office,  ConconuUy,  Okan- 
ogan Co.,  Wash.     Ores  carry  gold,  silver  and  copper. 
ARMINIUS  CHEMICAL  CO.  VIRGINIA. 

Office:  56  Wall  St.,  New  York.  Mine  office:  Mineral  City,  Louisa  Co., 
Va.  Rowland  F.  Hill,  president;  W.  Maw,  secretary' ;  Alvin  P.  Maw,  general 
manager.  Mines  cupriferous  pyrites.  Has  steam  power  and  a  concentrator. 
ARMSTRONG  MINE.  CALIFORNIA. 

Office:  care  of  W.  Roy,  Merced,  Cal.    A  prospect,  in  Indian  Gulch,  Mari- 
posa county,  California. 
ARNOLD  MINE.  MONTANA. 

Office:  care  of  Dr.  G.  E.  Blackburn,  36  New  Owsley  Bldg.,  Butte,  Mon- 
tana.    The  Arnold  and  Snow  Bird  claims  are  prospects,  near  Elliston,  Powdl 
county,  Montana,  opened  to  a  depth  of  TC,  to  which  depth  the  Arnold  has 
produced  $75,000  wortli  of  copper  ore,  ranging  10%  to  34%  in  tenor. 
ARNOLD  MINING  CO.  MICHIGAN. 

Office:  61-50  State  St.,  Boston,  Mass.  Mine  office:  Copper  Falls,  Kewee- 
naw Co.,  Mich.  C.  Howard  Weston,  president;  John  Brooks,  secretary  and 
treasurer;  Wesley  Clark,  superintendent.  Annual  meeting,  second  Tuesday 
in  May.  Organized  ISOl,  under  laws  of  Michigan,  'with  capitalization 
$2,500,000,  shares  $25  par;  Issued,  $1,550,000.  I^nds,  3,323  acres,  in 
T.  58  N.,  U.  31  W.,  in  two  tracts,  including  the  Old  Copper  Falls  mine  and  the 
Arnold  mine  proper,  with  frontage  of  about  3  miles  on  Lake  Superior.  The 
Copper  Falls  mine,  worked,  circa  1S50  until  August  1893,  made  12,843  tons, 
429  lbs.  fine  copper,  mainly  from  the  Owl  Creek  fissure,  and  paid  divi- 
dends of  $100,000.  The  Arnold  mine  proper,  developed  on  the  Arnold  ash- 
bed,  was  opened  1803,  reopened  1S97,  closed  1901,  rock  stamped    averaging 
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under  0.8%  copper.    Has  a  stamp-mill  and  2H  niile  narrow-gauge  railroad, 
known  as  Arnold  &  Eagle  Harbor,  rolling  stock  of  which  has  been  sold. 
No.  1  shaft  of  the  Arnold  is  about  1,000'  deep,  sunk  at  an  angle  of  26^  with 
the  horixon. 
ARPS  CLAIMS.  CALXFORNIA. 

A  group  of  15  claims,  in  Town  34  North,  Range  3  West,  Shasta  ci>unty, 
California,  opened  by  4  timnels,  of  1,600'  aggregate  length,  giving  a  fair 
flho¥ring  of  sulphide  ore.    Letters  addressed  to  putative  owners  returned 
unclaimed  from  Redding,  California. 
ARRINO  PROPRIETARY  COPPER  MINING  CO.  WEST  AUSTRALIA. 

Office.  17,  Queen  St.,  Melbourne,  Australia.  David  Blair,  manager. 
Property,  in  Western  Australia,  shows  sandstone  beds  of  Pcnniiui  age,  ore 
occurring  as  bunches  and  thin  veins  following  the  joints  and  fissures  of  the 
sandstone.  Ores  are  mainly  oxides  and  carbonates,  with  a  little  sulphide 
ore  exposed  recently.  Sandstone  fonuation,  occupying  a  bashi  with  gnei>s 
walls,  is  about  300*  wide  by  one  mile  long.  Bulk  i>anels  of  ores  sliipped 
have  given  returns  of  3.75%  to  25%  copper.  Property  has  rail  connections, 
but  the  process  best  adapted  to  treatmg  ores  of  such  unusual  nature  and 
occurrence  had  not  been  decided  upon,  at  last  accounts. 
ARTOLA  HERMANOS.  CHILE. 

Mine  office:  Cobija,  Tocapilla,  Antofagasta,  Chile.     Operate  the  Gatico 
mine,  opened  1891.     Product,  shipped  as  matte,  is  equivalent  to  an  average 
annual  output  of  1,000  to  1,200  metric  tons  of  fine  copper. 
ERZBER6WERKE  ASBECK  BROGGEN-  GERMANY. 

UND  BROGER-ROBERT. 

Mine    office:    Rdnsahl,    Westfalen,    Germany.    Idle. 
ASCOT  MINE.  QUEBEC. 

Mine  office:  Capelton,  Sherbrooke  Co.,  Quebec.     Prcsuniahly  idle. 
ASHBED  mining  CO.  MICHIGAN. 

Office:  64-50  State  St.  Boston,  Mass.  Mine  office:  Copper  F:vlls,  Ke- 
weenaw Co.,  Mich.  C.  Howard  Weston,  president;  Jolin  l^rooks,  .secretary 
and  treasurer;  Wesley  Clark,  superintendent;  preceding  officers,  T.  P.  Farmer 
and  W.  C.  Fiske,  directors.  Organized,  18<S0,  under  laws  of  Micliipan,  with 
capitalization  $1,000,000,  shares  $25  par.  Annual  meeting,  .^^eccMiil  Tues- 
day in  March.  Lands,  1,143  acres,  in  vicinity  of  Copper  Fall.-,  adjoining 
the  Arnold  mine.  Property  was  known  originally  a.s  the  Petherick.  Work 
was  renumed  on  a  small  si*ale  June,  1905,  and  in  March,  19()G,  was  in 
progress  on  two  levels,  point  of  attack  being  a  cross-fissure  vein.  Fully 
described  in  Vol.  11. 
ASHEBORO  COPPER  MINING  CO.  NORTH  CAROLINA. 

Mine  office:  Ashel)oro,  Randolph  Co.,  N.  C.  IT.  I).  Flanders,  pre.-ident; 
D.  M.  HoUiday,  vice  president;  W.  C.  Hammond,  treasurer;  M.  W.  Parrish, 
secretary;  W.  L.  Thurber,  manager.  Organized  under  laws  of  North  Dakota, 
with  capitalization  $100,000,  shares  $1  par.  Lands  \Y.\  ivro-,  on  wliicli 
a  little  mining  wa.s  done  in  the  Nineteenth  Century.  lla>  -liipiH'd  a  <arload 
of  ore  giving  returns  of  $16.85  per  ton,  with  copiKjr  returns  of  S.O'/^  and  -mall 
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gold   values.    Also   has  an   option  on  400  acres  of  gold-bearing   lands. 
ASmO  lONES.  JAPAR. 

Owned  by  the  Fumkawa  Mining  Co. 
ASHLAND  MINING  CO.  COLORADO. 

Mine  office:  Ohio,  Gunnison  Co.,  Colo.    Carroll  M.  Carter,  superintend- 
ent, at  last  accounts.     Property  is  the  Carter  group,  carrying  gold,  silver,  lead, 
copper  and  zinc  ores.     Has  steam  power 
COMPAfilA  MINERA  DE  ASIENTOS.  MEXICO. 

Mine  office:  Asientos,  Aguascalientes,  Mex.     Harry  Rab,  superintendent. 
Lands  include  the  Nopensada  mine,  producing  copper  and  silver.    Main  shaft, 
200'.     Has  steam  and  electric  power. 
WALTER  ASKEW.  MEXICO. 

Office  and  mine:  Guachinago,  Jalisco,  Mexico.     Property  is  known  as  the 
Ocote,  showing  a  large  vein  giving    good  assay  values  in  copper,  silver  and 
gold. 
SOCIETE  CIVILE  DES  MINES  DE  CUIVRE  D»ASPEICH.  FRANCE. 

Offices:    3,  Rue  de  Mib-n,  Paris,  France.     G.  Caton,  manager,  at  last 
accounts.    Lands  are  in  the  Basses  Pyrenees,  France.    Idle. 
ASTOR  MINING  CO.  COLORADO. 

Mine  office:  Eureka,  San  Juan  Co.,  Colo.     E.  C.  Condit,  superintendent. 
Property  includes  the  Surprise,  Mogul  and  other  claims,  carrying  ores  of 
gold,  silver,  lead  and  copper.     Has  steam,  water  and  electric  power. 
SOCIEDAD  INDUSTRIAL  ASTURIANA.  SPAIN. 

Office:  Oviedo,  Spain.     Mine  office:  Torres,  Teruel,  Spain.    Lands  are  a 
group  of  slightly  developed  claims,  near  Torres. 
SOCIEDAD  INDUSTRIAL  DE  ATACAMA.  CHILE. 

Office  and  works:  Tierra  Amarilla,  Copiap6,  Atacama,  Chile.  Mines 
include  the  Lautaro,  at  Almolano^.  in  the  San  Antonio  district  of  Copiap6, 
and  other  properties,  and  the  company  also  has  an  idle  smelter  at  Caldenu 
In  1903  the  smelter  at  Tierra  Amarilla  treated  17,526  metric  tons  of  ore, 
giving  average  returns  of  1 1  %  copper,  with  considerable  gold  values,  product 
being  shipped  to  Wales  as  a  rich  auriferous  copper  matte. 
ATACAMA  MINERAL  CO..  LTD.  CHILE. 

.Voluntarily  liquidated,  July,   1902. 
ATE  MINE.  JAPAN. 

Mine  office  Komatsu,  Kaga,  Japan.  Works  two  main  veins,  in  liparite 
and  brecciated  tufa,  one  being  a  fissure  and  one  a  contact  vein.  Tliese  veins 
cross,  intersection  giving  the  richest  ore,  and  at  a  little  distance  from  the  point 
of  intersei'tion  the  veins  thin  out  and  become  ofpo  or  quality.  Ore  is  chalco- 
pyrite,  with  iron  pyrites,  showing  bornite  and  tenorite,  averaging  about  10% 
copper  to  the  upper  portions.  Production,  1900,  was  231,484  lbs.  fine 
copper. 
ATHELSTAN  GOLD  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Absorbed,  1904.  by  Montreal  <t  Ik)ston  Cons.  M.  <fe  S.  Co. 
ATHELSTON  &  JACKPOT  MINING  CO.  BRITISH  COIUMBIA. 

Absorbed,  190  J,  by  Montreal  &,  Boston  Cons.  M.  &  S.  Co. 
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ATLAHTIC  MINIHG  COMPAHT.  MICHIGAN 

Office:  15  Wflliam  St.,  New  York.  Mine  office:  Atlantic  Mine,  Houph- 
%on  Co.,  Mich.  Elmploys  about  700  nien,  wlicn  working.  Organized  Vk^ 
cember,  1872,  under  laws  of  Micliigan;  reincoiTX)rated,  1901,  for  term  of  30 
years,  and  capitalization  increased^  1902,  to  $2,500,000,  t>hares  $25  par;  $9.S0 
paid  in.  Annual  meeting,  second  Tuesday  in  Marrli.  American  Loan  c^ 
Trust  Co.,  Boston,  transfer  agent,  Boston  Safe  I>eposit  &  Trust  Co.,  regis- 
trar. Jos.  E.  Gay,  president;  John  R.  Stanton,  secretary'  and  treasurer: 
preceding  officers,  \Vm.  C.  Stuart,  J.  Wheeler  Hardley,  Wni.  A.  Paine  and 
Samuel  L.  Smith,  directors;  Frank  McM.  Stanton,  agent;  Theodore  Dengler. 
superintendent;  F.  G.  Coggin,  mill  superintendent;  John  Stratton,  mining 
captain;  A.  D.  Edwards,  clerk:  John  Grigg,  master  mechanic. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1905,  disclose 
the  following  figures: 

Amount  of  cash  paid  in  on  capital  stock $280,000. (K) 

Amount  paid  in  by  conveyance  of  property 700,000 .  00 

Entire  amount  invested  in  real  estate 20,3 19 .  (Ui 

Amount  of  personal  estate 457,927 .  38 

Floating  debt 107,570. 17 

Comparative  figures  for  four  years  are  as  follows: 

1901      1902     1903     1^5 

Mineral  produced,  lbs 6,317,645    6,847,270    7,670,660    5,475,704 

Refined  copper,  lbs 4,666,889    4,949,366    5,505,598    4,049,731 

Total  income $735,577    $588,200    $722,386    $642,305 

Expenses  at  mine 573,341        535,956       517,384       512,025 

Smelting  and  transp'n 62,954         62,954         64,567         50,321 

Interest -. 4,199    

Total  cost 636,296       598,910       586,151        562,347 

Mining  profits 99,281     136,234  64,862 

Land  sales 11,600         47,788         25,000       

Construction 191 ,143         38,676         10,893  15,095 

Balance..... —80,262       —1,598    +150,341      +64,862 

Dividends 50,000 

Surplus 95,699         94,101         244,443       365,220 

A  dividend  of  50  cents  per  share,  amounting  to  $50,000,  was  paid  Feb- 
ruary 15,  1905.  Last  previous  dividend  was  $1  per  share,  amounting  to 
$40,000,  in  1901. 

The  Atlantic  mine  proper  lies  about  2  miles  south  of  Portage  Lake  and 
4  miles  southwest  of  Houghton,  the  640-acre  main  tract  including  the  mines 
known  before  1872  as  the  South  Pewabic  and  Adams.  The  Pacific  lies  oit 
the  north.  Isle  Rojrale  and  undeveloped  lands  on  the  ea.st  and  south,  and 
the  Pacific  and  St.  Mary's  Mineral  Land  Co.  on  the  west.  The  Atlantic  land?. 
are  all  on  the  mineral  belt,  being  the  south  half  of  Section  4,  except  the  South- 
east quarter  of  the  southeast  quarter,  the  north  half  of  Section  9,  and  tlie 
northwest  quarter  of  the  northwest  quarter  of  section  10,  all  in  Town  54 
North,  Range  34  West.    The  company  also  owns  all  of  Section  16,  same  town 
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'and   range,  bought  1S97,   also    several    thou.sand   acfes  of  timlMr 
a  mill>ite  on  I^ke  Superior,  and  valuable  frontage  on  Fbrtage  lafca. 

The  mine  is  opened  on  an  amygdaloid  bed  of  brownish,  mottU 
averaging  about  15'  width,  with  strike  of  N.  50^  E.,  and  dip  of  54'  li 
to  the  uortliwest.    Tlie  hnie   is   the   most   westerly    worked    in 
county,  and  is  known  locally  as  an  ashbed,  being  in  line  ^ith   the 
southwesterly  continuation  of  the  Keweenaw  county  ashl>ed,  which  it  II 
bles.    The  Atlantic  ashlKxl  carries  the  least  copper  of  any   lode  now  m 
successfully,  and  long  has  been  famous  for  it^s  profits,  wrung  from  lockj 
ing  much  less  than  1  ^'J)  ingot  copper.    Tlie  low  percentage  of  copper  a 
by  the  lode  is  a  decitlcdly  adverse  facior,  btit  the    mine,    under  its  pi 
management,  has  nut  and  sur\'ivcd  many   discouragementfl,    inchidiqg 
rock,  mine  fin's,  costly  e<|uipmont.  necessitated  by  deepening   shafU,  ii 
lation  of  new  machinery,  the  construction  of  a  new    mill,    and   the  bvidH 
of  a  private  niilroad  re<]uired  for  the  tmfTic  of  the     mine.    AmcMig 
di**iidvantages   are   a  wet  mine,  causing  heavy    pumping    chaiges^ 
treachero\is  hanging- wall,  necessitating  the  heaviest  timl)cring  UMd  ID 
amygdaU)id  mine  of  the  Lake  ^Superior  district,   timbering    cliaiges 
been  unusually  heavy  since  1901.     To  offset  all  thlstlwro  are  certain 
advantages,  the  ashbed  being  the  softest  rock  mined  in  the  district, 
ing  less  pf)wer  in  drilling,  less   dynamite   in   breaking,   and  less 
stamping,  than  any  other  lode,  and  breakhig  well,  while  everything  is 
from  wall  to  wall.     Tntil  1905  no  rwk  assortment  was  attempted,   bat 
the  past  year  nuk  e^tunated  to  carry  less  than  14  ll>s.    fine    copper  ^^ 
ton  hiis  Ix'en  dL^'arded.     Apparently  the  deepest  openings  of  the  mineiitj 
rich  as  the  section^  nearer  surface.  1 

There  are  0  >haft<,  lettered  in  order  from  north  to  south.  "A"  Ad| 
the  northerniost.  oi>ene<l  ls97,  to  develop  new  grovmd,  sunk  at  an  angk^ 
54°,  is  the  hirge^t  in  dimensions  of  any  shaft,  being  9x20'  inside  of  timlMif 
with  three  compartments.  Surface  impn>vements,  completed  1899,  incM 
a  wooden  shaft-nxkhou-e,  35xC7  on  the  ground  and  84'  high,  with  fourifldl 
crushers,  a  3^x50'  I ><)iler-house  with  redstone  walls  and  steel  truss  roof,  irij 
a  48x50'  engine-house,  of  the  same  construction,  containing  a  20Etf! 
Corlb<s  engine  of  Allis-Chalmers  make,  wifli  double  conical  drum  61  Iff  4 
ameter  at  either  end,  and  15'  0"  in  the  center,  raising  9-ton  skips.  ThviM 
proved  lean,  esiwcially  in  the  north  drifts,  toward  the  Pacific  tract^  •■ 
careful  mill  tests  proving  this  the  poorest  part  of  the  mine,  "A"  shaft «l 
abandoned  in  1904. 

"B"  shaft,  1.377'  southeast  of  *' A,'  with  two  compartments,  is  c«« 
S,200'  in  depth,  sliowing  good  copper  ground.  Surface  equipment  is  m 
complete,  including  a  tlouble  conical  drum  Corliss  hoL<t  of  Allis-Chalmfl 
make,  similar  hi  de-ipn  to  the  plant  at  **A"  shaft,  but  much  larger  throug 
out,  the  dnmi  beintj  12'  at  each  end  and  24'  4"  in  diameter  at  the  middl 
wnere  there  Is  a  cylindrical  section  IS''  wide,  thence  tapering  sharply  in  ho 
airections.  The  drum  has  a  22'  face  and  weighs  140  tons,  all  grooves  hd 
kthe-turncd  for  114"  >teel  cable.    The  hoist  is  operated  in  counterbalai 
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and  ia  good  for  a  depth  of  4,00(y,  11-ton  skips  being  raised  at  a  speed  of  3,400' 
per  minute.  The  hoist  operates  at  a  steam  pressure  of  100  pounds  to  the 
inch,  and  is  direct-acting  and  non-condensing,  with  band  brakes  at  either 
end,  set  by  granty  and  in&tantaneously  released  by  steam  power. 

"C"  shaft,  next  southwest,  was  abandoned  after  the  fiie  of  1898. 

"D"  shaft,  1,465'  southwest  of  **  B,"  3,000'  in  depth,  the  deepest  and 
best  shaft  of  the  mine,  is  9x18'  in  size  inside  of  timbers,  with  tliree  compart- 
ments, two  for  skips  worked  in  balance.  The  engine-house,  48x60',  of  red- 
stone  with  steel  truss  roof,  houses  a  Nordberg  hoist  working  in  balance,  capa- 
ble of  hoisting  6-ton  skips  from  one  mile  depth.  The  boiler-liouse  has  four 
150-h.  p.  Stirling  boilers.  This  shaft  looks  well  and  gives  promise  of  good 
rock  for  the  future,  as  it  commands  a  large  territory,  and  the  bottom  levels 
are  the  richest,  and  furnish  the  bulk  of  the  Atlantic's  production.  There 
were  seven  active  levels  at  the  close  of  1905. 

"E  "  shaft,  2,440'  deep,  is  used  for  a  man-way  and  pipes  only. 

"F"  shaft,  478'  southwest  of  "  D",  long  was  a  large  producer,  but  was 
put  out  of  commission  in  1902,  at  2,146'  depth. 

In  1904  serious  trouble  was  experienced  with  caving  ground  and  "air- 
blasts.'*  An  air-blast  is  merely  the  compression  of  air  in  underground  open- 
ings caused  by  the  fall  of  considerable  quantities  of  rock  in  old  workings. 
The  trouble  became  so  acute  that  the  management  decided  to  change  the 
entire  plan  of  mining.  The  operating  shafts  are  to  !)e  sunk  to  the  boundary, 
thence  levels  run  to  the  extreme  length  operated,  beginning  at  ilie  I)ottoni, 
and  sloping  backwards  toward  the  shafts,  using  waste  rock  for  filling,  so 
far  as  possible* and  permitting  the  ground  to  follow  in  when  sloped  out.  The 
plan  is  not  one  that  will  present  itself  to  experienced  mining  men  as  ideal, 
being  a  somewliat  undesirable  modification  of  the  caving  plan,  but  the  At- 
lantic Is  facing  a  crisu?,  in  which  its  very  existence  Is  threatened,  and  none 
of  the  critics  have  been  able  to  offer  a  better  plan.  Any  improvement  will 
be  thankfully  received  by  the  management,  which  nas  been  sorely  put  to  it 
by  ca\'ing  ground  and  drawing  shafts.  Swapping  horses  while  crossing  a 
stream,  or  building  a  new  house  on  the  site  of  an  old  one  while  living  in  the 
latter,  are  kindergarten  tricks  compared  with  the  problem  of  changing  over 
the  plan  of  operating  the  Atlantic.  The  new  plan  calls  for  leaving  a  20' 
floor  on  each  level,  and  stoping  backward  to  the  sliafts.  To  secure  rock 
for  mine  filling  will  require  considerable  underground  i^election. 

In  May,  1906,  the  already  tense  situation  was  rendered  more  acute  by  the 
drawing  of  all  operating  sliafts,  which  greatly  alarmed  the  miners,  and  inter- 
fered with  running  the  skips.  Tlie  hanging  wall  l>egan  subsiding  from  the 
bottom.  This  subsidence  ended  in  a  few  weeks,  but  was  so  serious  tliat  the 
mine  was  closed  down.  The  damage  to  the  old  shafts  was  so  great  that 
the  mine  was  yet  idle  in  August,  1906,  and  it  may  Ix'  found  necessary  to 
reopen  the  mine  by  entirely  new  shafts,  sunk  in  the  foot  wall. 

Equipment  includes  a  50-drill  Ingersoll-Sergeant  air-compressor,  machine, 
carpenter  and  blacksmith  shops,  and  a  sawmill.  The  prinfij)al  huildinps  have 
fire  pump^,  and  there   Is  an  efficient  volunteer  fire    bricadc.     The  \  illij^c  Je- 
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pendent  on  tlie  oiine  lia^  liboul  500  dwelling •^j  half  owned  by  the  company, 
with  several  churchcs^s  and  one  of  the  best  gnided  .schook  in  the  slate.  The 
management  always  has  taken  a  personal  intere*?!  in  tlie  moral  and  material 
welfare  of  its  employee,  and  is  rewarded  by  the  confidence  and  fiieudship  of 
ha  workmen,  regardless  of  nationality  or  creed, 

Hie  Section  Sixteen  tract  of  tlie  Atlantic,  bought  18^7.  lies  next  north  of 
the  Baltic  mine.  Exploraton,-  work,  1807-1903,  did  not  reveal  the  certain 
existence  of  the  j^ought-for  Baltic  lode.  On  Aug.  31, 1905»  the  Atlantic  and  Bal- 
tic exchanged  parcels  of  39  acres  each.  This  trade  gives  to  each  outlines  by  no 
means  arti^^tic,  hut  highly  utilitarian,  assuring  the  Baltic  a  corrected  north 
line,  obviating  "pocketing  '  the  north  drift.s  from  No.  5  sliaft,  while  the  Atlantic 
abo  avoidt^  being  pocketed  on  lU  south  drifts,  and  secures  the  "hinter- 
land" of  the  Baltic  lode,  absolutely  essential  for  engine-houses,  power  plant* 
and  generad  shop'*.  This  trade  also  will  enable  the  Atlantic  to  sink  tw^o  shafts, 
.insteiid  of  one,  on  the  B^dtic  lode.  The  Atlantic  returned  work  on  Section 
"sixteen  in  1905,  by  working  from  the  sixth  level  of  No.  5  Baltic  shaft.  A  new 
shaft  was  sunk  also,  and  in  ilay,  KKJ5,  the  exploration  is  beginning  to  show  a 
little  encouragement.  The  flexure  in  the  Baltic  Vied,  kj  plainly  shown  by 
any  attempted  correlation  of  the  Baltic  and  Siiiierior  workings,  must  be  very 
marked  on  Section  Sixteen,  hence  broken  ground  may  be  liwked  for  to 
some  depth,  but  there  are  ample  grounds  for  belief  tJiat  at  deplh  the  Atlantic 
will  make  a  good  mine  on  Section  Sixteen.  The  old  mine  could  furnish  fuU 
equipment  for  one  new  working  i^haft  at  the  new  mine. 

The  Atlantic  Riiilroad,  owned  by  the  comiJiiny.  connecti*  mine  and  mdl 
with  9  miles  of  main  line,  and  a  3-njile  brtmch  line  runs  from  the  mine  to  the 
old  milUite  on  Portage  Lake,  where  there  are  large  coal  and  menhnndise 
wharvas  for  receipt  of  fuel  and  ^uppU<>^.  T1ie  railroad  has  4  Baldwin  and  1 
Brooks  l(icomt»ti\'e>5,  130  hopper  cars  for  rock  and  coal,  and  60  Ilat*cars  for 
wood  and  general  freight.  Tlte  mine  i^  on  the  main  line  of  the  Copper  Range 
Railroad  also. 

The  starapmill,  built  1895,  at  Rcdridge,  on  Lake  Superior,  with  nearly 
2  miles  of  water  frontage,  is  lolx2;iV,  of  worxl,  on  stone  foundations.  Water 
is  furnished  from  a  dam,  descril>ed  in  11>e  article  on  Baltic.  Tlie  mill  hi\»  6 
stamps  with  18*  cylindei^,  of  about  100  tons  daily  cap>acity  each.  Chilean  re- 
grinding  mills  are  used  tor  the  raggings,  and  round  tables  have  been  displaced 
by  Overstronis.  Power  is  supplied  by  a  14x42"  Reynolds  engine  of  CorEss  pat- 
tern. There  are  7x14x12''  Gardner  fire  pumps  in  the  mill  and  boiler-houj^e  ad- 
joining. A  machine  shop  in  the  niiU  is  suppUed  with  aU  tools  required  for  re- 
pair work  and  fitting.  Adjoining  the  mill  is  the  71x101'  Iwiler-house,  of  wood, 
on  stone  fountlations.  A  Green  fuel  economizer,  added  1890,  saves  about  1251. 
in  coal  biili??.  There  also  areanund>er  of  comfortable  dwellings  for  workmen, 
a  30x36'  f rame  w^areliouBe,  store  builduig  and  smithy.  The  miU,  Uke  the  mine, 
U  very  cfRciently  liandled. 

Trouble  at  the  mine  was  reflected  in  deerc».sed  produrlion,  amounting, 
1905,  to   '1 ,019,731   lbs.  fine  copper,  gi\ing  an  avenige  return  of  13.7  lbs.  p 
ton,  as  compared  with  5,321,859  lbs.  fine  copper  in  PJfM. 
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The  Atlantic  suffered  an  irreparable  loss  in  the  death  of  John  Stanton,  on 
Feb.  23/ 1906.  Identified  with  American  copper  mining  for  more  than  half  a 
century,  Mr.  Stanton  was,  indeed,  the  Nestor  of  the  industry.  His  unflagging 
energy,  coupled  with  his  sound  sense,  and  an  honesty  that  was  unimpeachable, 
rendered  him  a  power  in  the  copper  world.  The  Atlantic  is  left,  however, 
under  the  management  of  the  sons  and  associates  of  Mr.  Stanton,  and  it 
could  not  be  in  better  hands. 
ATLAHTIC  h  PACIFIC  GROUP.  WYOMIlf G. 

Letter  returned  unclaimed  from  former  mine  office,  Encampment,  Carbon 
Co-  Wyo.     Has  a  ISC' shaft  showing  a  4' vein  of  fair  grade  ore,  about  \fXXy 
from  the  line  of  the  Fenis-Haggarty  mine  of  the  Penn-Wyoming. 
ATLAS  COPPER  SYin>ICATE,  LTD. 

Compulsorily  wound  up,  July;  1901. 
ATLAS  EXPLORATION  &  MINING  CO.  ARIZONA  &  MEXICO. 

Office:  Douglas,  Ariz.  R.  O.  Johnson,  president,  N.  W.  Chase,  treasurer; 
D.  T.  Dunlap,  secretary;  James  Ray,  superintendent.  Organized  June  14, 
1902,  under  laws  of  Arizona,  with  capitalization  $5,000,000,  shares  $1  par. 
Annual  meeting,  first  Tuesday  in  January.  Has  undeveloped  mineral  lands, 
known  as  the  Atlas  group,  in  the  Warren  district  of  Cochise  county,  Arizona, 
and  a  rather  promising  prospect,  about  15  miles  south  of  Douglas,  in  the 
northern  part  of  the  Arizpe  district  of  Sonora,  Mexico,  latter  showing  aurif- 
erous copper  ore.  Idle. 
AKTIEBOLAGET  ATVIDABERGS  KOPPARVERK.  SWEDEN. 

Office  and  mine:  Atvidaberg,  Ostergotliland,  Sweden.  Baron  Th.  Ad- 
eLsward,  president  and  general  manager;  Axel  Nygren,  superintendent;  C.  A. 
Kudeliu.s,  smelter  superintendent.  Organized  1900,  under  laws  of  Sweden, 
with  capitalization  900,000  kroner,  fully  paid,  shares  1,000  kroner  par.  Ore 
is  slightly  argentiferous  chalcopyrite,  averaging  2%  copper.  Has  8  shafts,  of 
aOO'  to  1,400'  depth,  with  al)Out  4,000'  of  underground  workings.  Water 
power  generates  electricity  that  operates  the  mines  and  works.  Has  a  con- 
centrator and  smelter,  at  Bersbo,  9  kilometers  from  mine,  with  3  roasting 
furnaces,  3  reveratory  furnaces,  and  settling  tanks  for  cementation.  Mine 
and  works  are  connected  by  rail.  Production,  1901,  was  158,000  kgs. 
cement  copper;  60,959  kgs.  refined  copper,  and  186  kgs.  silver.  Present 
production  is  probably  nearly  twice  as  large  as  in  1901. 
GEWERKSCHAFT  AUGUSTE  L  GERMANY. 

Mine   office:  Herscheid   bei  Barenstein,  Westfalen,  Grermany.     Has  one 
shaft,  showing  lead  and  copper  ores. 
KUPPERERZBERGWERK  AURORA.  GERMANY. 

Mine    office:      Huckelheim,     Bavaria,     Germany.      Idle   at    last    ac- 
counts. 
AURORA  MINING  CO.  MEXICO. 

I-«etter  returned  unclaimed  from  former  mine  office,  La  Cananea,  Sonora, 
Mexico.     Is  said  to  have  prospected  hinds  near  the  Greene  Consolidated. 
AUSTRALIAN  COPPER  SYNDICATE,  LTD. 

Voluntarily  wound  up,  February,  1903. 
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AUSTRALIAN  UNING  CO.,  LTD.  AD 

Offices:  42,  New  Broad  St.,  London,  E.  C,  Eng.    W.  J.  C.  CutbiD, i 
man;  Sir.  Samuel  Davenport,  K.  C.  M.  G.,  Bumside,  Adelaide,  South  i 
lia,  colonial  agent;  Edgar  Collier,  secretary.    Organized  April  30,  Iftfl^l 
reconstruction  of  company  of  same  name,  chartered   1855,  with  cap 
tion  £40,000,  sliarcs  £2  par ;  issued,  £36,644.     Paid  a  2  shilling  divideDd,  i 
tember,  1905.     Lands,  circa  20.000  acres,  in  the  Reedy  Creek  district  of  fi 
Australia,  including  the  Tungkillo  mme,  which  is  leased  to  the  KitUcoobC 
per  Gold  Mine,  Ltd. 
AVEinrURERA  MINE. 

Mine  office:  Sabinal,  Chihuahua,  Mex.     Britton  Davis,  general  i 
Ore  bodies  occur  irregularly  in  slate  dikes,  and  carry  silver,  lead  and  ( 
Mine  is  opened  by    shafts,  and    equipped  with  steam  power. 
about  100  men  men  at  last  accounts. 
AVIITO  MINES  OF  MEXICO,  LTD.  MEXKOl' 

Offices:   137,  Salisbury'  House,  London  Wall,  London,  E.  C,  Eng.   Wtf 
office:  A  vino,    Gabriel,   Durango,    Mex.    F.  L.  Gardner,  chairman;  F.  F.' 
Fuller,  secretary;  W.  B.  Jeffrey,  general  manager;  W.  A.  Jeffrey, 
manager;  W.  J.  A.  Palmer,  mine  manager.    Capitalization    £1,000,000,  f 
£1  par;  issued,  £953,968.     Debentures,  £18,800.    Was  reorganized,  Feh.H  ' 
1903,  shareholders  lacing  as^es>cd  2s.  (xl.  and  stock  marked  17s.  6d.  paid,ttt'« 
assessment  paying  a  floating  debt  of  about  £50,000  and  leaving  about  ffK^ 
for  development  and  e(iuipment.    About  60,000  shares  are  owned  in  the  Um- 
ted  States.     Lands,  252  acres,  also  a  302-acre  damsite,  10  miles  froma  nabmd, 
carrying  a  large  body  of  low-grade  >ilicious  silver-copper  ore,  said  to  haw 
2,000,000  tons  of  ore  in  sight.   Mine  is  said  to  have  produced  about  I60,00(MW 
in  the   past,  principally   in   silver.   Values  are  mainly   silver  and  coppor, 
with  a  little  lend,  higest  grade  ore  being  shipped  to  smelter.    Has  a  650^  Ai^ 
showing  oxides  and  a  little  native  copper  in  the  lower  levels,  also  a  600^  tanMl 
Has  steam  and  electric  power.    A  large  concentrator,  built  on  the  pnp- 
erty,  was  found  unsuited  to  the  ore,  and  was  replaced  by  a  hyposulphite  lixi^^ 
tion  plant   of  100  tons  daily  capacity,  which  is  claimed  to  save  86%  of  thi 
silver  and  30%  of  the  gold  values.    Has  a  300-h.  p.,  electric  plant,  openlfld 
by  a  Crocker-Wheeler  gas  engine.     Former  management    spent  too  muA .  '- 
money  on  surface  and  not  enougli  in  the  mine,  and  also  made  a   mistake  h 
the  plant  dcM'ised  for  treatment.     This  is  a  very  large,    low-grade  propoty,  * 
requiring  skillful  and  cautious  handling,  but  with  good  management  should 
make  a  profitable  mine,  owing  to  the  great  extent  of  its  ore  bodies.    Idle,  in 
April  1906,  from  lack  of  capital. 
AZTEC-ALGOMAH  DEVELOPMENT  CO.  MICHIGAI. 

Office;  care  of  C.  D.  Hanchette,  Hancock,  Mich.  Mine  office:  Greenlftod, 
Ontonagon  Co.,  Mich.  Organized  October,  1905.  Propjerty  includes  the 
lands  formerly  held  by  the  Aztec  and  Algomah  mining  companies.  Property 
is  traversed  by  the  Knowlton  lode  and  lies  l)etween  the  Adventure  mine  and 
the  property  of  tliC  Lake  Copper  Co.  Tlic  Knowlton  lode  has  been  exposed 
by  tren(  hing  at  various  points  within  n    (jUMrtcr    mile,    and   a   shaft  ^wie 
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ttaited  thereon,  late  in  1905.      Work  was  suspended  June  30,  1906,  owing 

to  inability  of  the  company  to  secuie  a  renewal  of  options. 

AZTEC  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,    136  Hartford     Bldg'., 
Chicago,  Uls.     Mine  office:    Prescott,  Yavapai  Co.,  Ariz.      £.  M.  Sanford, 
attorney.     Lands,  20  claims,  showing  copper  rres. 
AZTEC  COPPER  CO.  MICHIGAH. 

Office'  care  of  John  C.  Watson,  president,  68  Devonshire  St.,  Boston, 
Mass.  F.  W.  Morandi,  secretary  and  treasurer.  Lands  are  W.  J^  of  Section 
31,  T.  51  N.,  R.  37  W.,  area  320  acres,  also  920  acres  of  agricultural  and  timber 
lands  in  Sections  10,  12,  and  14,  T.  50  N.,  R.  38  W.  Has  produced  353  tons, 
863  lbs.  fine  copper,  of  which  100  tons  were  secured  in  a  single  mass.  Idle  for 
many  years,  until  November,  1905,  when  exploratory  work  was  begun  on 
the  Knowlton  lode,  by  the  Atzec-Algomah  Development  Co. 
AZTEC  COPPER  MDIING  &  SBIELTING  CO.  MEXICO. 

Office:  1309  Stephen  Girard  Bldg.,  Philadelphia,  Pa.  Mine  office: 
Rancho  dd  Almirez,  Jalisco,  Mexico.  Dr.  Pemberton  Dudley,  president;  J.  F. 
Graham,  secretary;  Isaac  C.  Smyth,  Jr.,  treasurer;  Geo.  J.  Graham,  general 
manager.  Oiganized  June,  1901,  under  laws  of  New  Jersey,  with  capitaliza- 
tion $300,000,  shares  $1  par.  Lands  claimed,  1,000  acres,  some  fully 
timbered,  including  2  mines,  known  as  La  Concha  and  La  Perla,  which  are 
being  developed  by  shafts  and  tunnel.  Material  for  an  80-ton  concentrator  was 
being  received,  early  in  1906,  and  a  25-mile  wagon  road  completed  from  Ameca 
to  the  mine.  This  company  did  some  very  reprehensible  advertising  early  in 
its  career,  promising  immediate  profits,  but,  of  course,  no  dividends  have 
been  paid.  Present  management  apparently  is  not  responsible  for  the  mis- 
takes and  lies  of  its  predecessors.  ^ 
AZTEC  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Office:  18  Tremont  St.,  Boston,  Mass.  Mine  office:  Needleton,  La  Plata 
Co.,  Colo.  Employs  10  men.  David  W.  Williams,  president;  Clm^.  A.  How- 
land,  \'ice-president ;  Geo.  F.  Bradstreet,  secretary  and  treasurer;  Josiah 
Moore,  general  manager;  W.  C.  Kinney,  engineer.  Organized  Nov.  10,  1899, 
under  laws  of  Maine,  with  capitalization  $2,000,000,  shares  $1  par;  issued, 
$976,086.  Lands,  19  claims,  in  5  groups,  lying  in  the  Needle  Mountain*?,  circa 
16  miles  south  of  Silverton,  showing  2  fissure  veins  in  granite  and  porphyry, 
these  averaging  about  2'  width,  one,  opened  by  a  1,500'  tunnel,  showing 
argentiferous  galena  above  and  copper  sulphides  below,  ores  giving  assays  of 
$30  to  $65  per  ton.  Equipment  includes  a  25-h.  p.  electric  motor  and  25-h.  p. 
gasoline  engine,  with  a  3,000-h.  p.  waterfall  available  for  development.  Has 
7  buildings,  and  plans  extending  main  tunnel  and  constructing  aerial  tram 
to  the  concentrator.  Property  regarded  as  valuable  and  management 
as  good. 
AZURITE  COPPER  CO.  ARIZONA. 

Office:  Williams,  Ariz.  Mine  office:  Willaha,  Coconino  Co.,  Ariz. 
A.  Tyroler,  president;  Olaf  H.  Prysz,  secretary;  John  S.  Green,  superintendent. 
Oiguiized  under  laws  of  Arizona,  with  capitalization  $1,500,000,   shares  $1 
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pHi.  Liiiiiis^  10  rliims,  in  the  Fmncia  distrut,  uii  the  line  of  tl»e  SanlA  F6 
tt  (JtaiMl  Canynii  r.iilioLni,  sliuwiiig  pminii^ing  urn  bodies.  Prwsuiiiiibly  idle, 
AZURITE  COPPER  &  GOLD  CO.  ARIZOHA. 

Dead.     Lands  s<»UJ  ti>  Mineral  Hill  C*on>(olidfttcd  0>p()er  Co. 
AZURITE  MINING  CO.  WYOMING. 

iHUrc:  3(j,^  Tenth  St.,  Oshkosh,  WL^.  Mine  offiee:  Dillon,  Csrlxin  Co,, 
Wvo.  Henry  L.  Liirsen,  presid^ut;  Arthiir  Bishop,  w&-prc>ident ;  H,  O. 
Grajiberg,  8ec*retar>%  trensxiror  aud  general  manager;  E.  N.  Sanders,  siipet- 
iiilendent;  Frank  Karle,  rrrnHnlting  en^;;ii]eer.  Organized  Dec.  17,  1904, 
under  Uiws  of  Wyonung,  with  eapilalization  $1,000,01)0,  shares  $1  par:  iH*?iied^ 
Sri35,(KK>.  Lands,  5  claims,  area  100  aere^,  in  the  liattle  Lake  dl^riet. 
Country  racks  are  limestone,  qtiart/ite  and  gjibbro,  showing  3  feiure  veins  in 
latter,  these  averaging  lo'to  20'\vii|th,  and  giving  asstiys  of  18%  ropper, 
fr<ini  a  (Vr/  shaft  and  a  70'  tunnel. 
BABCOCK  &  KITTERMAN  GROUP.  OREGON. 

Mine  ttfTlce:  Althonse,  Josephine  County,  Oregon,     A  prospeet,  on  wh>cb 
limited  development  vvc*rk  has  shinvn  ore  giving  gnod  nss-iy  valuer.     Idle. 
BABY  McKEE  GOLD  MINING  CO.  OREGON. 

Mine  uflke:   Sunipter.  Hakei  Co.,  Ore*     L.  G.  Lilley,  manager,  at  last  ai:- 
eounts.     Ores  carry  gold  silver,  leiid  and  copper.     Has  steam  power. 
BACHELOR  GOLD  MINING  CO.  COLORADO. 

Mine  r*lTii  e:   Lake  City,  Hinsdale  Ol,  C^>1o.     C,  F.  Meek,  superintendent, 
0ms  earn,'  gold,  si!\  ei,  leiid  and  copper.     Has  water  power. 
BACKUS  A^  JOHNSON.  •  PERlJ. 

Office  and  wurks:  Casapidea,  Oroya,  Peni.  Has  a  .«rmall  but  well-equipi^>ed 
atid  thoroughly  mi  idem  ,smeHer,  said  to  Vie  second  in  Peru  only  to  tjie  gre»t 
phmt  of  the  Cerro  de  PascQ.  Ores  treated  are  mairdy  frT:>iii  sTnall  indejiendent 
minefj  of  the  Cerro  de  Pa'^co  district.  Works  are  Imated  S8  miles fn:*m Linm, 
at  an  altitude  of  13,606'.  Ores  under  12%  are  not  treated.  German  and 
English  coke  U  iistxl  for  fuel,  and  product  is  exported,  as  a  50%  matte. 
BADEN  BADEN  GOLD  MINING  CO.  COLORADO, 

Office;  324  Cooper  Bldg.,  Denver,  Cnilo.     Mitie  office:  Black  Hawk,    Gil- 
pin C^r ,  Colo,    New  ell  Bros.,  managers.  Mine  lias  auriferous  and  argentiferous 
copi>er  ores,   with  steam  power. 
BADGER  COPPER  CO.  WYOMING. 

Letter  returned  unchiinied  from  former  office,  Laramie,  Wyomiiig      Or- 
gani^cnl^  in02,  to  operate  in  Albany  county,  Wyoming. 
BADGER  MINE.  COLORADO. 

Mine  oflice:  Pearl,  Larimer  Co.,  Colo.     Is  on  tlie  Platte  river,  12  miles 
east  of  Pearl.     Owned  by  .\lex.  Hilton,  et  al.     Has  a  limited  amount  of  de^ 
velopment  work*  gi^'ing  a  fair  sliowing  of  high-grade  ores. 
BADGER  STATE  MINING  &  MILLING  CO.  WYOMING, 

Office  and  mine:  Saratoga,  CarL>on  Co.,  Wyo.  Gustav  Jensen,  presi- 
dent and  manager  J  Jo!m  H.  Divvls,  vice-president  and  ,^uperintendent;C,  E, 
Jensen,  treasurer;  A.  H,  McDougal,  s(?cIt•tar>^  Organised  December  26,  1901, 
under  bwi^  of  Wyoming,  with  capitalization  $1,000,000,  shares  SI  par.    Lauds, 
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8  claims,  area  140  acres,  on  Jack  Creek,  showing  3  fissure  veins,  averaging  4' 
iddth,  claimed  to  give  average  assays  of  50%  copper,  50%  lead  and  from  a 
trace  up  to  400  oz.  silver  per  ton,  opened  by  shafts  of  60^  and  105',  and  by  a 
QC  tunnel. 
BAGDAD  GOLD  &  COPPER  CO.  CALIFORNIA. 

Ofl5ce:  care  of  Gordon  &  Co.,  254  Wilcox  Bldg.,  Los  Angeles,  Cal.     Mine 
office:    Bagdad,  San  Bernardino  Co.,  Cal.     Sherman  Washburn,  president; 
V.  L.  Carroll,  secretary.    Is  a  prospect  only,  with  about  250  feet  of  openings. 
Idle. 
BAHIA  EXPLORATION  CO.  BRAZIL. 

Has  sundry  claims  circa  50  miles  west  of  Jaguarary,  Brazil,  showing  ores 
assaying  2%  to  4%  copper. 
BAKER  CONSOLIDATED  COPPER  MINING  CO. 

Office:  4  Campau  Bldg.,  Detroit,  Mich.    John  Baker  general  manager. 
Oiiganized  under  laws  of  District  of  Columbia,  with  capitalization  $2,500,000. 
Location  of  property,  if  any,  not  known.     Is  regarded  with  suspicion. 
BAKER  MILLING,  SMELTING  &  REFINING  CO. 

Office:  4  Campau  Bldg.,  Detroit,  Mich.    John  Baker,  president;  John  E. 
Holland,  secretary  and  treasurer.     Organized  under  laws  of  Oklahoma,  with 
capitalization  $10,000,000.     President  claims  to  be  putting  a  plant  in  Detroit;, 
to  be  in  operation  during  1906.     Is  regarded  with  suspicion. 
BALACLAVA  COPPER  MINING  CO.  AUSTRALIA. 

Mine  office:  Broken  Hill,  N.  S.  W.,  Australia.    W.  O.  H.  Simons,  super- 
intendent, at  last  accounts.     Has  auriferous  copper  ores. 
BALADE  MINE.  NEW  CALEDONIA. 

Mine  office:  presumably  Noumea,  New  Caledonia.  Discovered  1884.  Ores 
are  concentrited  up  to  17%  to  20%  copper,  when  working.  Presumably  idle. 
BALAKLALA  CONSOLIDATED  COPPER  CO.  CALIFORNIA. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Kennett,  Shasta,  Co., 
CaL  Joseph  A.  Coram,  president;  Clarence  K.  McConiick,  treasurer,  C.  (). 
Ellingsworth,  secretary;  Duncan  McVichie,  general  manager;  Robeson  White, 
smelter  superintendent.  Capitalization  $1,000,000,  sliares  $5  par.  Control 
of  company  was  sold  twice,  and  a  reorgani'^ation  was  required  to  untangle 
matters,  present  company  succeeding  the  Balaklala  Mining  Co. 

Lands,  64  claims,  adjoining  the  Trinity.  Principal  development  is  on  Kl 
Capitan  group, opened  by  tunnels, showing  a  sulphide  ore  body  GO'  to  100'  \\k\v. 
on  the  400^  level,  ore  ranging  from  very  poor  to  very  good,  and  claimed  l'> 
show  an  average  of  better  than  11%  copper,  but  placed  more  conservatively 
at  about  3.7%  copper,  with  small  gold  and  silver  values.  Propi?rtyhas  l>ern 
extensively  probed  by  diamond  drills,  which  have  shown  several  large  dcpo?  - 
its,  about  lOO'  below  the  l>ody  opened  by  tunnel.  Ore  occurs  in  lenses, 
the  largest  being  estimated  as  50x500x700' in  size.  Mine  Is  claimed  to  havo 
300,000  tons  of  ore  in  sight,  which  probably  should  be  scaled  about  one-thircl. 

The  company's  smelter  site,  area  320  acres,  between  Kennett  and  Shasta, 
is  in  Section  20,  located  Nov.  1,  1905.  on  an  Indian  allottnient  thrown  open 
20  days  later,  so  title  does  not  seem  quite  clear.    Smelter  is  planned  for  3 
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units  of  2,100  tons  aggregate  capacity.    First  unit,  of  700  Urns,  is  expected 

to  go  into  blast  in  1907- 

BALAKLALA  MINING  CO,  CALIFORNIA- 

Succeeded,  circa  1904,  by  Balaklala  CoDi^otidated  Copper  Co. 
BALD  MOUNTAIN  MINING  CO,  WASHtNGTON. 

Mine  office:   Clear  Lake,  Skagit  Co.,  Wash.     A.  H.  Rogers,  superinten- 
dent, at  last  acctmnts.     Idle. 
BALHANNAH  COPPER  ^  GOLD  MINE»  LTD.  AUSTRALIA. 

I>ead,  though  apparently  not  buried. 
BALHANNAH  MINE.  AUSTRALIA. 

An  old  mine,  at  Onkaparinga,  South  Australia,   14  miles  i*outheast  of 
Adelaide,     Ores  carry  copper,   lead,   zinc,  silver^  gold  and    blsmutlu     Idle 
for  nutny  years, 
BALKAN  COPPER  CORPORATION.  LTD.  TURKETT. 

Offices:  Chisweli  House,  Finsbury  Pavement,  Loudon,  E.  C,  Eug.  Sir 
Owen  R.  Slacke,  chairman;  Ernest  A.  Foster,  .secretary  ;  Mario  Krieger,  nian- 
agirig  director  in  Turkey,  Organized  Sept,  5,  1899,  with  capitaJijeattDn 
£250/(XIO,  shares  £1  par;  i^-isued,  £220,000.  Property  is  the  Yardimly  top- 
per mine,  area  7,900  acre^,  and  the  Chapzi-Hane  mine,  area  2,500  acres,  in 
the  Rhodope  Mountains,  northwest  of  Constantinople,  held  on  an  annual 
rental  of  £120,  plus  5%  myaltyon  gross  earnings^  Idle  for  several  years. 
BALLA  BALLA  COPPER  MINES,  LTD.  AUSTRiOJA. 

Reorganized,  April  16,  1901,  as  New  Balla  Balla  Copper  Miners,  Ltd, 
BALLARAT  COPPER  MINING  CO,  WASHnfGTOH. 

Mine  office:  Newport,  Stevens  Co.,  Wash,     Ores  carrying  copper,  gold 
and  sih  er,  have  been  opened  Ijy  a  crosscut  tunnel.     Idle  at  \&st  acrount?, 
BALLARAT  &  LYELL  MIKES,  LTD,  TASMANIA, 

Offices:  Broad  Street  House,  London,  E.  C,  Eng,  Herbert  Allen,  chair- 
man; M.  V.  Ward,  secretary.  Organized,  Tan.  23,  1903,  aa  a  reconstruction 
of  the  Great  Mt.  Lyell  Copper  Co.,  Ltd.,  with  capitalimtion  £2.50,000,  shared 
£1  par;  issued,  £51,000,  Debentures,  £1,000,  Apparently  now  bold^  no 
copper  property  in  Tasmania. 
BALSAS  MINES.  MEXICO* 

Sundry  properties,  said  to  be  located  not  far  from  InguarJln,  in  the  s^tate 
of  Michoacdn,  Mexico,     Alle^d  to  be  operated  by  German  capitaliats^   but 
no  trace  of  active  operations  found. 
BALTIC  MINING  CO.  MICHIGAN 

Office*:  27  State  St.,  Boston,  Ma&s.  Mme  office:  Baltic,  Houghton  Co,, 
Mich.  Employs  about  800  men.  Wni.  A.  Pabie,  president;  Frt»derick 
Stanwood,  secretary  and  treasurer;  preceding  officer^,  Joseph  E,  Oay^ 
Samuel  L,  Smith  and  Cameron  Currie,  directorbj  F.  W.  Denton,  super- 
intendent; C,  G.  Mason,  engineer;  Martin  Trcthewc*y,  mining  captain;  Wm.  C. 
Cole,  clerk;  F.  G.  Coggtn,  mill  bupfrintendent;  W.  J,  Richards,  master  me- 
chanic. Organized  December,  1897,  imder  laws  of  Michigan,  ^itu  capitaliJEa- 
tiori  $2,5[)0,0D3,  slmnja  $25  par,  $18  paid  in.  Began  di%'idend8  1905,  with 
disbursements   of    $1,250,000^     Annual    meeting,  first  Monday  in  March. 
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eaUr  thp  entiir*  strwV  issue   of  tW  6.11110  is  owm^  by  the  C\>pper 
iUd:ite<i  Ci:nn|Miny. 
ivtunyi  \AJ  the  »Ute  of  llictii^n,  as  uf  date  Jan.  U  1905,  disclose 

lount  of  rn^h  paid  in  on  eapitAl  stock  . .  $1,.SOO:000  00 

'Amoant  paid  in  by  conveyartce  of  property  1,000,000  00 

Entire  amount  mves^tecl  U\  real  e^a1«  . , .  1 ,01  J. 751  00 

Amounl  of  personal  estate  -J"  'JO  31 

Amount  of  floating  debt U  I  MJ  65 

Lnnd-.  800  iw^ree,  near  the  Eastern  Sandstone  of  the  Kewpenawan  cnp|>er 
bdl,  ilWaxX  75  jLcrts  being  on  the  sandstone  and  non-mineralized.  HoldingiJ 
eompfise  all  of  Section  21  extept  I  ho  southeast  quarter,  aho  the  wei»t  half 
of  Section  20»  Torw-n  54  North,  Range  34  WeM,  Land^t  are  bounded  on  Ums 
Mith  by  the  Wheal  Kate  and  Set^tion  Sixteen  of  the  Atlantic;  on  the  east  by 
lary'*  Mineral  Lftnd  Co.;  on  the  s«:nith  by  St.  Mttr\'*8  bndn,  buds  of  Hu»- 
iTftT  h  Co.  and  the  Triniountain  mine;  on  the  west  Ky  the  Trimonntain. 
rrlianged  j'karcels  of  HO  fwr^  with  the  Atlantic  mine,  which  will  en- 
It  ic  Xki  !<ink  No.  5  i^hiift  to  much  (abater  depth  than  otherwise 
lie,  Tlie  Baltic  i*?.  21^  miles  due  sonih  of  tlie  Atbniic,  and  its  riorther* 
glmft  \m  not  quite  4  miles  iK>uth  of  No,  10,  the  souihenno^t  hXuvU  of 
\h  Huroa  mine  of  the  I^^le  Roy  ale.  To  the  southw*ard  the  Trimonntain  and 
Lpiou  mine«  are  o^icned  en  the  same  lode,  which  has  a  strike  of  N,  63**  E., 
Btltic  ^lafts  2  to  5,  and  to  the  northn-ard  the  Superior  mine  h  beitig 
on  the  same  bed.    Tlie  dip  of  the  hide  average^  at  tout  73%  lK*ing 

t  of  Any  developed  cupriferous  bed  in  the  I  like  dint  rid. 
Bxilttc  shafts  are  numbered  from  wuth  to  north,  and  tliere  h  a  dtp*- 
of  3.023'  between  the  extrctne  j^hafts,  \iiih  room  for  one  additional 
Aift  t^i  each  end,  though  a  pov^ible  No,  6  would  be  cut  off  at  comparatively 
•^iw  def»lh  by  the  Coition  10  imct  of  tlie  Atlantic,  hence  it  is  probable 
l^>-5irill  remain  the  northemmofft  8hafi, 

No  J,  the  diarovery  shaft,  located  lietween  Nos.  2  and  3,  w^as  sunk  at 
»»»tiig  angle*  and  was  abandoned  at  a  depth  of  210', 

?io.  2  shaft,  the  pouthenmjost,  was  721^  deep  at  the  cIohs  of  1905,  and  was 
Ar*inf  very  promising  ground.  Production  from  No.  2  is  planned  to  begiri 
m  the  iqiring  of  1906.  Tlie  equipment,  added  1005,  includes  engine- 
l»w»e,  boiler-house,  compressor  building,  Meel  rock-shaft  hou^  and  a  new 
*K«>i  Tlie  tKnler-bo<u@e  has  two  250-h.  p.  Stirling  water-tube  boilers, 
and  the  eompPOBHor  has  capacity  to  reduce  4,000^  of  free  air  per  minute  to  a 
P^ware  of  70  lbs,  per  square  inch. 

No  3  ahait,  1,170'  northea'd  of  No.  2,  and  1,200'  deep  at  end  of  1005, 
i«u  a  rteel,  nheathed  frmne  *^hafl-rockliouse,  36x71',  wntli  17x31'  wing.  88' 
w-ith  l,400^toa  rock-bins,  fitted  witli  a  16x18*  engine,  and  two  18x24'" 
crushers, 
Ko.  4  sliaft,  900^  northea-!t  of  No.  3,  was  1,150'  deep  at  clojae  of  1905, 
•rtti  duplicate  Bhait-rockhouse  of  No.  3,  and  a  S.OOO'  Nordl^erg  conical  hoist, 
Ko.  5  abaft,    the  northernmost^  b  855'  northeast  of  No.  4,  and  was  91(/ 
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deep  at  close  of  1905.     Shaft-rockbouse  is  a  duplicate  of  those  at  Nos.  I 
4.     Hoist  is  a  duplex  Nordberg,  good  for  1,500'.    Tlie  ground  was  < 
erably  disturbed  in  the  upper  levels  of  No.  5,  but  b  growing  won  i 
at  the  bottom,  the  showing  of  the  tributary. openings  ranging  from  ] 
good,  with  improvement  eX  depth. 

The  Baltic  amygdaloid,  taking  its  name  from  the  first  mine 
it,  was  first  found  in  1882,  but  was  abandoned  at  90^  depth,  beouiaei 
hole,  pitched  at  a  wrong  angle,  ran  into  the  hanging-wall.    The  ! 
an  exceptionally  strong  lode,  ranging  from  15'  to  60'  in  width,  so  ^ 
eralized  that  at  most  points  it  must  be  more  or  less  thoroughly  beatflB  I 
from  wall  to  wall.    The  ^preat  width  of  the  stopes  has  brought  about  i 
of  a  walling  system,  by  which  waste  rock  Is  built  into  dry-walk  ab 
drifts,  thus  saving  timbering,  while  giving  stronger  waUs  than  any  t 
could  supply,  and  saving  the  cost  of  hoisting  lean  rock.    The  walling  i 
of  the  Baltic  has  proven  a  success  under  actual  test.    A  little  i 
found  in  narrow  fissure  veins  crossing  the  lode,  these  being  too  small  to  I 
but  the  black  oxide  ore  mined  in  the  stopes  is  saved  in  the  miilingi  < 
35%  to  40%  copper  as  dressed,  and  smelts  readily  with  the  native  i 
mineral.    The  native  copper  of  the  Baltic  is  arsenical,  and  it  is  probebbi 
a  small  amount  of  copper  arsenides  are  mined  and  milled,  as  narrow  i 
fissure  veins  occur  occasionally  in  the  district  south  of  Portage  Lake. 
the  finished  copper  is  arsenical,  it  makes  wire  of  great  tensile  strength. 

The  compressor-house,  between  shafts  3  and  4,  is  36x58'  in  sii^ 
concrete  foundations,  stone  walls  and  steel  roof,  housing  a  compressor  t 
capacity  to  reduce  4,000  cul)ic  feet  of  free  air  per  minute  to  a 
70  lbs.  per  inch.    Adjoining  is  a  boiler-house  of  similar  material,  49x7lf/ 
wing  12x02^,  having  four  250-h.  p.  Stirling  watef-tube    boilers  and  a  3 
self-supporting  steel  smokestack.    This  boiler  plant  supplies  steam  for  i 
3  and  4.     Adjoining  the  boiler-house  is  a  360'  coal  trestle,  with  stone 
parity  of  5,000  tons,  underneath  being  a  5x8'  concrete  tunnel,  throu|^i 
coal  is  hauled  in  tram-cars,  on  a  down  grade,  by  an  endless  cable.    Aae 
sive  coal  trestle  was  built  at  No.  2  shaft  in  1905.     There  is  a  50x132^  i 
nation  machine-shop  and  smithy,  with  stone  walls  and  st^  roof,  a  41 
carpenter  sliop,  a  30x90'  miners'  changing  house,  supplied  with  hot  and  t 
water,  bath-tubs  and  lockers,  a  good  office  building  and  about  100  ^ 
dwellings  for  employes.    The  mine  has  a  complete  electric  light  p 
considerable  town  has  grown  up  about  the  mine,  on  lands  owned  by  the  c 
pany.    The  mine  and  town  are  ser\'ed  by  the  Painesdale  branch  of  tlie( 
per  Range  railroad,  and  also  are  reached  by  a  branch  of  the  Atlantic  i 

The  stampmill,  at  Redridpe,  on  Lake  Superior,  one  half  mile  westoftl 
Atlantic  mill,  went  into  conunission  December,  1901.  The  mill  proper  i 
175x195',  of  structural  steel,  on  stone  foundations,  with  4  Nordberg  i 
having  20x24"  cylinders,  capable  of  crusliing  about  500  tons  each. 
Foundations  for  the  stamps  are  very  massive,  the  use  of  timber  having  be« 
dispensed  \\  ith,  and  90-ton  anvil  plates  set  beneath  the  mortars.  £!ight  Wl^ 
fley  concentrators  have  displaced  finisher  jigs  and    slime-tables.     A 
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pound  oondensing  Corliss  enipne  runs  the  4  stamps  and  washing  machinery. 
The  discharge  at  the  mill  is  25'  above  mean  water  datum,  and,  ^-ith  the 
usual  drop  of  one  in  ten,  provides  for  the  wasting  of  many  millions  of  tons  of 
tiulinga  by  gravity  alone.  The  mill  is  heated  by  the  Coogan  <&  Strothenke 
system,  air  being  delivered  from  4  blowers,  after  previous  heating  by  passing 
over  steam-ooib,  radiation  in  the  coils  being  insured  by  the  vacuum  system. 
Adjoining  the  mill  is  a  SSxQO'  boilei^house,  of  steel  frame  on  stone  foundations. 
housing  five  250-h.  p^  Stirling  water-tube  boilers,  and  a  Green  fuel  econo> 
mizer.  Draft  is  secured  by  a  set  of  duplex  fans,  driven  by  the  mill  engine. 
Behind  the  boiler-house  is  a  25,000-ton  coal-storage  yard,  for  the  joint  use 
of  the  Baltic  and  Atlantic  mills,  coal  being  brought  to  the  boilers  through 
tunneby  by  gravity.  The  mill  has  centrifugal  crushing  roUs  and  a  Hunt* 
ington  mill  for  r^rinding. 

Water  for  both  the  Baltic  and  Atlantic  mills  is  furnished  by  a  $150,000 
gravity  dam  across  the  mouth  of  Salmon  Trout  river,  built  jointly  by  the 
Atlantic  and  Baltic  mines.  This  structure  is  built  of  steel  and  anchored  by 
its  own  weight,  irrespective  of  the  holding  power  of  the  rock.  The  plan  was 
suggested  by  J.  F.  Jackson,  of  the  Wisconsin  Bridge  &  Iron  Co.,  and  the  de- 
tails were  inspected  and  approved  by  Foster  Crowell,  who  acted  as  consulting 
engineer  during  construction  of  the  dam  by  the  Wisconsin  Bridge  &  Iron  Co., 
and  Prendergast  &  Clarkson,  the  .completed  work  requiring  about  1,000,000 
pounds  of  steel  and  8,000  cubic  yards  of  concrete  work.  The  dam  impounds 
about  1,250,000,000  gallons  of  water,  and  at  the  river's  lowest  stage  can  furnish 
water  to  wash  5,000  tons  of  rock  daily,  300  days  each  year,  effecting  a  saving 
over  pumping  of  about  2  cents  per  ton  of  rock  staniped.  The  dam  is  ancho?ed 
in  a  cement  foundation  of  great  strength,  and  is  in  five  sections,  with  a  total 
length  of  475',  the  central  or  deepest  section  being  IV  high,  with  wings  of  200' 
on  the  west  and  350' on  the  east,  these  being  in  comparatively  shallow  water, 
and  made  with  cement  cores  built  up  from  excavations  in  bed-rock,  butt  res?  cd 
by  earth  embankments.  Tlie  five  sections  of  the  dam  proper  are  all  of  the 
same  general  design,  the  central  section  being  highest,  as  it  is  bottomed  in  the 
bed  of  the  river,  and  having  a  wider  and  heavier  concrete  base,  with  a  stronger 
steel  bracing.  The  dam  is  of  steel  througliout,  anchored  in  a  concrete  base, 
with  braces  between  the  crest  of  the  dam  and  the  extreme  foot  of  the  cement 
base.  The  following  description  of  the  central  section  will  give  an  idea  of  the 
general  construction  of  all  five  parts:  the  concrete  base  is  62'  wide,  built 
up  from  rock  excavations.  The  resultant  of  all  pressures  gives  a  pressure 
of  2,626,000  pounds  for  each  steel  section  of  8'  width  and  74'  height.  The 
upper  50'  of  the  dam  in  this  central  section  of  100'  is  inclined  from  the  water 
at  an  angle  of  45°,  throwing  the  point  of  overturning  within  the  central  third 
of  the  concrete  base,  thus  allowing  an  ample  margin  of  safety.  The  dam  is 
made  of  plates  of  best  boiler  steel,  concave  on  the  water  side,  8x16'  in  size 
and  3-8^  thick,  riveted  and  caulked  water-tight  and  supported  by  parallel 
inclined  "I"  beams  24"  thick,  for  the  full  depth  of  50'  below  the  crest  of  the 
dam.  On  the  lower  section  the  steel  plates  are  each  8x16'  and  3-16"  thick, 
concave,  riveted  and  caulked,  but  resting  directly  against  the  concrete  base. 
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The  "!'*  beams  of  the  upper  or  main  section  are  supported  by  heavy  triaogahrj 
frameworks  of  inclined  steel  columns  and  struts.     The  entire  steel  stnictw'^ 
is  anchored  to  a  2^  steel  base-plate,  at  the  bottom  of  the  concrete,  by  ahip  ^ 
number  of  1.5'',  TT  and  2.5"  steel  rods,  of  15'  to  SO'  length.     Water  is  til»j 
from  the  dam  about  20'  below  the  crest  by  three  38^  riveted  steel  pipe%  Mij 
pipe  being  on  the  Atlantic  and  two  on  the  Baltic  side.    There  is  a  syitcmrf 
valves  and  waste  weirs,  but  the  structure  is  of  such  a  nature  that  it  eodf 
not  !>e  injured  were  water  to  flow  continuously  over  its  crest  for  an  indefiflii^ 
period.     Surmounting  this  structure  is  a  trestle  of  the  Copper  Range  nftr 
road,  built  at  the  same  time,  but  in  nowise  a  portion  of  the  dam.    The  oeuli^ 
of  the  railroad  track  is  7'  above  the  crest  af  the  dam,  lO'  down-stream.    Il; 
the  central  sections  the  foundations  for  the  feet  of  the  trestle  are  all  in  tki;j^ 
concrete  work,  elsewhere  the  northern  pieis  for  the  trestle  are  separately bdL  ^ 

The  Baltic  began  production  with  a  leased  stamp,  August,  1S99.   Tb 
Baltic  mill  was  started,  with  one  stximp  Dec.  19,  1901.     A  second  stamp  M 
put  into  commission  February,  and  a  third  August,  1902,  the  fourth  and  ImI- 
stamp  starting  on  Baltic  rock  in  1903.    The  growth  of  the  Baltic  is  best  afaon 
by  its  figures  of    production:  the  mine  made  2,641,432  lbs.  fine  copper •  , 
1901 ;  6,2X5,819  lbs.  in  1902;  10,580,997  lbs.  in  19a3;  12,177,729  lbs.  in  IW^ 
and  14,384,681  lbs.  in  1905.     Net  earnings  were  $397,629.17  in  19©,  «!.' 
$1,059,165.09  in  1905.     At  the   close  of  1905  rock  shipments  were  sppmn-.'^ 
mately  50,000  tons  jxt  montli.      No.  2  shaft,  when  in  commission,  shmd 
add  about  25%  to  tlio  rock  production  and  fee<l  the  mill  to  its  utmost  capscftj..^ 
In   1907  the  production  should  Ixi  approximately  16,000,000  lbs.  fine  ooppO. 
and  the  matter  of  enlarging  the  mill  must  be  considered  soon.    To  predict tb 
ultimate   productive  c^iiKicity  of  the  Baltic  would  not  be  safe.    It  batM 
certain  tliat  the  mine  can  double  its  present  output,  eventually.   TbeBaUB 
is  a  very  fine  mine,  with  a  highly  capable  management,  and  a  future  tfaitii 
full  of  promii<e. 
BALTIMORE  COPPER-GOLD  MINING  CO. 

OfTicc:  London,  Ontario. 
BALTIMORE  COPPER,  SMELTING  &  ROLLING  CO.  MARTLAia 

Office  and  works:  Koyser  Bldg.,  Baltimore,  Md.     Plant  is  located  oi 
the  Baltimore  water-front,  cnjov'ing  one  of  the  best  harbors  on  the  Athalil 
coast,  witli  direct  mil  connections,  l)eing  very  advantageously  situated  fal 
handling  both  domestic  anil  foreign  business.     Plant  is  modem  thnyuglKAt» 
including  large  electrolytic  \\orks,  bullion  refinery,  sheet-copper  rblling-aA  ' 
and  a   blucstone   plant   for  making  coppc^r  sulphate.     Material  treated  i  1 
mainly  auriferous  and    arg(?ntifcrous  copjxir  matte   from  Arizona,  Montana    - 
and  various  foreign  countries.     Management  is  progressive. 
BALTIMORE  &  SONORA  GOLD  &  COPPER  CO.  MESOOl 

Office:  909  Mar>'laiid  Tnist  Bldg.,  Baltimore,  M<1.  J.  O.  Johnston,  pieii- 
dent;  Chester  F.  Johnston,  srcR^tar>'.  Capitalization  $5,0(X),000,  shares  110 
par.  Lands,  3S7  acres,  in  the  Arizp*'  district  of  Sonora,  Mexico,  on  tke 
western  slofn*  of  the  Caiianea  Mountains,  showing  larjjt*  and  promising  oolb' 
crops  of  carbonate  and  siliratf  oop|Mr  ores.     IVcsiimahly  idle. 
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BALVAHERA  MnHllG  CO.  MEXICO. 

Office:    24   Broad  St.,  New  York.     Herbert  T.  Beatty,  president,  and 
Chas.  W.  White  secretary  and  treasurer,  at  last  accounts.     I^ands,   40,000 
acres,  in  the  Ocampo  and  Conclietlo  districts  of  Chihuahua.     Is  controlled, 
through  ownership  of  majority  of  stock,  by  the  Greene  Gold-Silver  Co. 
BAMBERGER.PIOCHE  MINING  CO.  NEVADA. 

Office:  care  of  Simon  Bamberger,  president,  Salt  Lake  City,  Utah. 
Mine  office:  Pioche,  Lincoln  Co.,  Nev.  Edward  Cutts,  superintendent. 
I^nds,  12  claims,  lying  to  the  westward  of  the  Nevada-Utah.  It  is  planned 
to  utilize  the  old  Phoenix  shaft  of  the  Raymond-Ely  mines,  for  the  develop- 
ment of  the  present  company's  holdings. 
BANNER  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Mine  office:   Chelan,   Chelan  Co.,    Wash.     Dr.  J.  L.  Jacobs,  president; 
R,  W\  Elager,  secretary.     Main  tunnel,  101',  showing  ores  assaying  up  to  18% 
copper  and  S15  to  $33  gold  per  ton.     Presumably  idle. 
BARAGUNDA  MINES.  INDIA. 

Mine  office:  Baragunda,  Hazaribagh,  Bengal,  India.  Were  operated,  1887 
to  1«S91,  turning  out  about  1,000  tons  of  copper  in  five  years.  Ore  occurs  as 
chalcopyrite,  running  only  1%  to  3%  copper,  in  a  gangue  of  micaceous  schist. 
All  ore  treated  was  carted  24  miles  to  the  smelter,  at  Giridhi.  These  are  per- 
haps the  most  promising  copper  properties  now  known  in  India,  despite  the 
low  grade  of  the  ore,  and  might  be  worked  successfully,  if  given  rail  facili- 
ties, adequate  capital  and  good  management. 
SUCESION  DE  BARAZARTE.  CHILE. 

liCtter  returned  unclaimed  from   former  mine   office,    Paposo,   Taltal, 
Atacama,  Chile.     Property  includes  the  Reventon  mine,  400^  deep,  and  the 
Abundancia  mine,  380'  deep,  both  opened  in   1830,  also  La  Union  mine. 
Has  steam  power. 
BARE  HILL  MINE.  MARYL/IND. 

Office:  care  of  Albert  Smyser,  owner,  York,  Pa.     An  old  property,  at 
Mt.  Washington,  Batimore  county,  Maryland,  showing  slightly  auriferous  and 
argentiferous  chalcopyrite  and  bomite.     Idle  for  some  years. 
BARISTE  COPPER  CO.  MEXICO. 

Office:  87-84  Adams  St.,  Chicago,  His.  Mine  oflfioe:  Agua  Caliente 
de  Baca,  Sinaloa,  Mexico.  Employs  6  men.  A.  W.  Da\His,  president;  J.  E. 
Richardson,  vice-president;  H.  A.  Clapp,  secretary  and  general  manager; 
E.  R.  Austin,  treasurer:  D.  H.  Livingston,  superintendent:  H.  B.  Clapp,  eng- 
ineer. Organized  Febniary  23,  1906,  under  laws  of  Arizona,  with  capital- 
ization $2,000,000,  shares  SI  par.  Lands,  24  pertenencias,  area  59  acres,  in 
the  Alamos  district,  showing  lenses  of  ore  gi\nng  assays  up  to  20%  copper 
and  40  oz.  silver  per  ton,  with  small  gold  values,  from  oxide,  carbonate, 
and  sulphide  ores.  Management  plans  driving  a  1,000^  timnel. 
BAROTSE  COPPER  CO.,  LTD.  RHODESIA. 

Men^,  1902,  in  Rhodesia  Copper  Co.,  Ltd. 
BARRANCA  COPPER  CO.  MEXICO. 

Office:  170  Broadway,  New  York.  Mine  office:    Barranca  del  Cobre, 
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Chihuahua,   Mexico.     H.   T.    R.  Cowell,   manager.     Operates  La 
mine,  pioducing  copper,  gold  and  silver.      Main  sliaft,   IW, 
2,100'.     Has  water  power,  20-8tamp  mill,  two  4' Huntio^n  miDi^  a| 
concentrator,   completed    1905,   and   a  60-ton  smditer.     MftnageniMt 
to  begin  shipping  concentrates  as  soon  as  the  Kansas  City,  Mexico^ 
Ilailway  reaches  Cuesta  Prieta,  to  nearly  which  point  track 
xMarch,  1906 
BARSTOW  MINES.  001 

Mine  office:  Ironton,  Ouray  Co.,  Colo.      John  Geisd,  superinl 
la.st  accounts.     Ores  carry  gold,  silver  and  copper. 
GEW£RKSCHAFT  BARTHOLOMXUS. 

Office:  Du.s.seldorf,  Germany.     Mine  office:  Wenden  bei  Olpe,  W< 
German/.     Produces  argentiferous  tetrahedrite  and  manganiferous 
iron  ore.     Has  a  6r)-metre  shaft. 
BASIN  &  BAY  STATE  MINING  CO. 

Mine  office:    Basin,    Jefferson  Co.,  Mont.      Has   a   large 
leased    to    La    France   Copper   Co. 
BASIN-COMSTOCK  CO. 

Mine    office:    Cataract,    Jefferson    Co.,    Mont.     Organiied  1901, 
capitalization  S500,000,  by  Wm.  A.  Kidney,  et  al.     Lands,  sundiy 
held  under  bond  and  lease,  having  a  340^  shaft  showing  stringers  of  on. 
BASIN  GOLD  &  COPPER  MINING  CO. 

Office:  care  of  E.  R.  Holden  &  Co.,  20  Broad  St.,  New  Yoik. 
office:  Basin,  Jefferson  Co.,  Mont.     Robt.  B.  Smith,  president;  M.  L. 
vice-president  and  general  manager;  H.  I^winson,  secretary  and 
Lands,  280  acres,  patented,  known  as  the  Hope  mine,  on  which 
development  has   been   secured.    Company  is  entangled  in  litigatioii, 
scant  pro*<pects  of  disentanglement. 
BASIN  REDUCTION  CO.  MO] 

Works  office:  Basin,  Jefferson  Co.,  Mont.     Has  some  sort  of  close 
nection  with  the  Basin  &  Bay  State  Mining  Co.    Supplies  light  and 
to  the  town  of  Basin.     Said,  January,  1906,  to  plan  development. 
BASLER  MINING  &  DEVELOPMENT  CO. 

Office:    904  J  St.,  Sacramento,  Cal.     Mine  office:  Lowry,  Tehamt  CW 
Cal.     Employs  8  men.     Dr.  D.  L.  Mcl.,ean,  president;  W.  L.  Hennie,  nOH: 
tary  and  treasurer;  C.  M.   Basler,  general  manager;  H.  Anchor,  niitinMr 
Organized  under  laws  of  California,  with  capitalization  $200,000,  shani  V 
par.     Lands,  1  \  claims,  partly  patented,  also  a  5-acre  millsite  and  320  MMi 
miscellaneous  lands,  opened  l)y  a  1,200^  tunnel,  with  3,000'  of  undergrowP 
openings,  showing  3  ore  bodies,  one  of  2'  to  75'  width  giving  average  va^ 
of  2%  copper,  2%  lead,  and  $1  to  $3  gold  per  ton,  from  malachite,  bondU 
and   chalcopyrite.     Company   plans   continuing  development   work,  wUkfc 
seems  to  have  been  done  along  sensible  lines  in  the  ))ast. 
BASSETT  MINES,  LTD.  EHGLAIDi 

Office  and  mines:  Bassett  Mines,  Redruth,  Cornwall,  England.    Hieni] 
IVembath,  chairman;  Richard  Rendle,  secretary;  Wm.  James  mine 
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(htpitAlisation  £120,000,  shaies  £1  par;  issued,  £117,500.    Lands,  960  acres, 
at  niogan.     Ib    prmiarily   a   tin    mine,  but  produces  a  little  copper.     L 
developed  by  shafts  and  has  steam  power  and  a  stamp-mill. 
BATCHELDER  mHE.  WYOMIlfO 

Office:  care  of  F.  E.  Brown,  Omaha,  Neb.     Mine  office:  Dillon,   Carl)on 
Co.,  Wyoming.     Is  slightly  developed  by  a  shaft. 
JOHH  BATES.  BOLIVIA. 

Office  and  mine:  Coro  Coro,  La  P&z,  Bolivia.     Works  a  conglomerate, 
cftrrying  native  copper.    Has  steam  power. 
BATES  MnriNG  &  SMELTING  CO.  MASSACHUSETTS. 

Letter  returned  unclaimed  from  former  mine  office,  Charlemont,  Franklin 
Co..  Mass.     Described  in  Vols.  IV  and  V. 
BATTLE  COPPER  MINING  CO.  WYOMING. 

Office:  care  of  Delaney  &  Delaney,  Colorado  Springs,  Colo.  Mine  office: 
Battle,  Carbon  Co.,  Wyo.  W.  H.  Baker,  president;  J.  V.  Helm,  secretary- 
and  treasurer;  W.  C.  Leadbetter,  general  manager.  Organized  1898,  under 
laws  of  Colorado,  with  capitalization  $1,500,000,  shares  $1  par.  Lands, 
3  patented  claims,  area  54  acres,  known  as  the  Portland  mine,  sliowing  9 
contact  veins  with  estimated  average  width  of  30',  length  2,000'  and  estimated 
avofnge  vahie  of  1 1  %  copper  and  $4  to  $40  gold  per  ton.  Ore  is  sulphide.  Has 
13  shafts,  of  10'  to  218',  and  a  370'  tunnel,  latter  said  to  show  35'  of  3%  cop- 
per ore.  Has  a  6x8"^  Fairbanks  &  Morse  hoisi  and  a  40-h.  p.  boiler.  Is  on  the 
line  of  the  Penn-Wyoming  aerial  tram. 
BATTLE  LAKE  &  BATTLE  CREEK  MINING  CO.  WYOMINO. 

Office:  care  of  N.  B.  Noble,  Rice  Lake,  Wis.     Mine  office:  Battle,  Carlion 
Co.,  Wyo.     Presumably  idle. 
BATTLE  LAKE  COPPER  EXPLORATION  CO.  WYOMING. 

Office:  25  Blast  Pike's  Peak  Ave.,  Colorado  Springs,  Colo.     Moribund. 
BATTLE  LAKE  TUNNEL  SITE  MINING  CO.  WYOMING. 

Control  sold,  1906,  to  Penn-Wyoming  Copper  Co. 
BATTLE  MOUNTAIN  COPPER  MINING  CO. 

Letter  returned  unclaimed  from  former  office,  60  State  St.,  Boston,  Mass. 
BATTLESHIP  MINING  &  MILLING  CO.  NEW  MEXICO. 

Office:  412  Mack  Bldg.,  Denver,  Colo.     Mine  office:  Lordsburg,  Grant 
Co.,  N.  M.     Dr.  O.  L.  Blachly,  presideht;  O.  B.  Cnim,  secretary  and  treas- 
urer.   Capitalization  $100,000,  shares  $1  par.     Lands,  2  groups  of  2  claims 
**cb,  area  79  acres,  in  the  Virginia  district,  three  to  four  miles  from  Lords- 
^^,  connected  therewith  by  a  good  wagon  road.     Property  has  no  surface 
Improvements,  and  is  opened  by  478'  of  shafts,  cros.scut  and  opencut,  show- 
^  ores  that  have  given  average  returns,  from  smelter  shipments  to  El  Paso, 
^^%U}  14%  copper,  1%  to  20%  lead,  22  oz.  silver  and  $10  to  $20  gold 
P*  ton. 
^^nUANN  COPPER  CO.  ARIZONA. 

Office:  care  of  Geo.  W^.  Johnson,  president,  MoHnc,   Ills.     .Mine  oVFkv 
"*«Ui|x)ldt,  Yavapai  Co.,  Ariz.     Employs  14  men.     Jules  Baumann,  general 
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manager;  C,  H.  Dooley,  secretary;  J.  E.  Bumieister,  treasurer;  W,  H,  Mackay^ 
superintendent. 

Organized  Aug.  3,  1901,  under  laws  of  Arizona,  ^itli  capit^zation 
S600|000,  shares  $1  par.  Commercial  Trust  Co..  of  Prescott,  registrar  and 
transfer  agent.  Annual  meeting,  tiryt  Mondny  iti  November.  Land^,  25  clainui, 
area  500  Mcrcs,  unpatented ,  in  the  Agua  Fria  district,  including  the  Swia&<;irl 
mine.  Count  rj^  mcks  are  quart z-por|3liyrv'  and  slate,  principal  veins  (Occurring 
as  fissures  in  quartz-porphyry,  with  hea\y  gouge  on  foot  wall.  Ores  are  cuprite, 
malachite  and  azurite  above,  witli  ehalcopyrite  below,  gi\4ng  assays  of  14%  to 
42%  copper,  fix>ni  a  trace  to  312  oz.  silver,  and  from  a  trace  to  $33.50  gold  per 
ton.  Development  is  by  1 1  t;hafts,  three  of  208',  214  and  690',  with  8  under  200^ 
depth,  and  by  t  unnels  of  50\  1  m\  200',  and  305',  with  a  total  of  2,6,50'  of  under- 
ground openings,  Ettuipmcnt  inci\idcs  a  25-li.  p.  hoisr^  good  for  I  .SOO',  an 
80-h-  p.  boiler,  2-drill  Sullivan  air-eompresaor,  2  power  drills  and  several  small 
mine  buildings.  Management  plarw  drifting  and  crtisscutting  from  the  725^ 
level  of  the  Swiss  Girl  whiift ,  when  that  depili  is  reached.  Management  seems 
honest  and  capable,  and  the  pwperty  is  of' considerable  promise. 
SOCIEDAD  MINERA  y  FUNDICIOK  DE  ARGERTINA. 

BAUSCH  y  TIANt, 

Oflice,  mine  an<i  works:  Chilecito,  Rioja,  Argentina.     Property  includes 
the  San  Pedro,  Mercedes  and  other  mines,  producing  cojjfier,  Mlver»  and  lead. 
Has  water  and  eteam  power  and  operates  the  **  San  MigueP' smelter, 
BAXTER  MINE  '  CALIFORNIA. 

An  idle  pms[>ect  near  the  Bully  Hill  mine.  Redding,  Shast^a  Co.,  CaL 
BAY  COPPER  MINES,  LTD, 

Offices:  142,  Palmer^ton  House,  London,  E.  C»,  Eng.     John  Eobertaoa, 
managing  director;   W.  H.  Caldwell'Monn?,  secretary.      Organixod  Jan.   24, 
1902,  with  capitalization  £35.(KKJ,  shares  £1  jjar;  issued,  £15,007.     Claims  to 
own  an  idle  cop[>er  nunc,  but  whereabouts  of  same  not  ascertained. 
BAY  HORSE  COPPER  MINING  CO.  WYOMING. 

Mine  office:  Hiverside,  Carbon  Co.,  Wyo.     W.  G,  Fosa,  superintendent. 
Lands,  sundiy  chiim.s,  circii  12  miles  south  of  Encampment,  on  which  some 
little  development  work  lias  been  done, 
B.  C.  MINE.  BRITISH  COLUMBIA. 

Descril»ed  under  title  British  Columbia  Chartered  Co 
BEAD  LAKE  GOLD-COPPER  MINING  &  MILLING  CO.  WASHINGTON- 

Offi'^e:  care<if  W.  E,  Allen,  secretarj%  Stevens  Point,  Wash.  Mine  office: 
Newport,  ytevens  C^,,  Wash.  Employs  (i  men,  B.  F.  8eeley,  president; 
O.  L.  Smithy  superintendent.  Organized  1901  underlawsof  Washington,  with 
capitali^iition  $3,<XX),0(K),  shanks  $1  par.  Lands,  13  claims,  area  2t»7  acres,  de- 
veloped by  a  2,0t>5'  tunnel,  showing  sulphide  ore.  Has  stemn  power  and  air- 
comprcRsor.  Is  ox  ploring  by  diamond  drill 
BEAN  COPPER  CO.  ARIZONA, 

Letter  returned  unclaimed  from  former  mine  office,  Gila  Bend,  Ariz, 
BEAR  CREEK  MINING  CO.  CALIFORNIA. 

Office:  18  Nayior-Cox-Bldg.,    Terro  Haute,  Ind,    W.  R,  McKcen,  prm- 
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dent;  A.  W.  Wright,  managinf  director;  WillarJ  Kidder.  tn*uMm»r;  Honr>'  C. 
Albrecht,  secretary.     Property  is  in  Manposa  county.  C^alifi»niia.     Idle. 
BEAR  GULCH  MmiNG  CO.  MONTANA. 

Office  and  mine:    Twin    Bridges,  Madison    Co.,  Mont.     Alex.  Johnson 
manager;  Edson  C.  Baxter,  superintendent.     Property  is  tlie  Mountain  View 
group,  carrying  auriferous  and  argentiferous  copper  ores,  opened  by  tunnel. 
Has  steam  power. 
BEAR  MOUNTAIN  MININO  &  DEVELOPMENT  CO.  WASHINGTON. 

Mine  office:   ColviUe,  Stevens  Co.,  Wash.     C.  G.  Carruthers,  superintend- 
ent.    Has  argentiferous  and  auriferous  copper  ore,  opened  by  t  unnel. 
BEAR  MOUNTAIN  TUNNEL  &  MINING  CO.  COLORADO. 

Mine  office:  Crystal,  Gunnison  Co.,  Colo.     H.  H.  Williams,  superintendent, 
at  last  accounts.     Has  aigentiferous  and  slightly  auriferous  copper  ores,  opened 
by  tunnel,  ^ith  water  power. 
BEATRICE  MINING  &  MILLING  CO.  MONTANA. 

Mine  office:   ElHston,   Powell   Co.,  Mont.     D.  G.  Barringer,    president; 
A.  McNaughton,  secretary  and  general  manager;  Abnor  Kimpp,  superintend- 
ent.    Has  ores  of    gold,   silver,  lead  and  copper,  opened  by  tunnel.     Has 
Fteam  power. 
A.  K.  BEATSON.  ALASKA. 

All  business  of  the  Latouche  Mining  Company  is  done  in  the  name  of  A.  K. 
Beatson. 
BEAVER-CAffON  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Mine  office:   Loomis,  Okanogan    Co.,  Wash.     E.    P.   Gaillac,   manager. 
Lands,  sundry  claims,  circa  8  miles  soutli  of  Loomis. 
BEAVER  CONSOLIDATAED  MINING  CO.  UTAH. 

Merged,  1904,  in  Beaver-Harrison  Mining  Co. 
BEAVER  COPPER  MINING  CO.  WYOMING. 

Letter  returned  from  former  mine  office,  Downington,  Carbon  Co.,   Wyo., 
with  notation  "dissolved."     Described  in  Vol.  V. 
BEAVER-HARRISON  MINING  CO.  UTAH. 

Office:  23  Eagle  Block,  Salt  Lake  City,  Utah.  Mine  office:  Milford, 
Beaver  Co.,  Utah.  J.  J.  Trenam,  president  and  manager;  E.  H.  Jacobs,  tn  as- 
urer;  B.  L.  Corum,  secretary.  Organized  1904,  with  capitalization  $75,000, 
shares  5  cents  par.  Is  a  merger  of  the  Beaver  Consolidated  Mining  Co.  and 
the  Ben  Harrison  Gold  &  Copper  Mining  &  Milling  Co.  Lands,  21  claims,  area 
385  acres,  Beaver  Lake  district,  one  group  being  near  the  O.  K.  mine  of 
the  Majestic  company,  showing  sundry  fissure  vtins,  opened  by  2  shafts  of  300' 
and  534',  with  about  2,000^  of  workings,  showing  a  10'  ore  body  assaying  5% 
to  50%  copper,  and  up  to  10  oz.  silver  and  $7  gold  per  ton.  Has  steam  power 
and  an  air-compressor,  with  necessary  mine  buildings.  Employs  aljout  20 
men.  Property  regarded  as  promising 
BEAVER  LAKE  COPPER  CO.  PENNSYLVANU. 

Mine  office :«Bloomsburg,  Columbia  Co.,  Pa.     Has  secured  ores  assaying 
17%  copper.     Preeumably  idle, 
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BEAVER  MOUNAIN  MINING  CO. 

Mine  offiw:  Sulzer,  Prince  of  Wales  Ireland,  Alaska.  Henry  Milfer, 
dent,  Geo.  Comer,  manager.  L4inds,  sundry  claims  on  tlie  M>uth  side  of 
Mountain,  Hetta  Inlet.     Development  is  by  tunnels,  showing  ofb  aunyiBg 
per,  nickel  and  cobalt.    Idle  at  last  accouts,  but  resumption 
considerable  scale. 
BEAVER  VALLEY  COPPER  CO. 

Black  Bird  Copper-Gold  Co.  intended  taking  this  title  in  1903. 
ECKLER  RIVER  GROUP.  Wi 

Sold,  circa  1904,  to  Apex  Mining  Co. 
BEDE  METAL  &  CHEMICAL  CO.,  LTD.  SPAIH  ft  HQRVi 

Offices:  Hebbuni-on-Tyne,  Kng.     General  Spanish  offices:  ManriqiM^ 
C6rdoba,  Spain.     Sir  Andrew  Noble,  K.  C.   B.,  F.  R,  S.,  chairman;  W. 
Brown,  secretary;  Richard   E.  Carr,  general   mine  manager;  C.  E. 
engineer.     Organized   1871,  with   cupi tali ziit ion,    £115,360,  aliares  £10 
Dividends  for  1901  and  1902  were  5%  each  year.     Is  primarily  a  mani 
of  acids  and  cheini(;al   prtxiucts,  but  secures  a  coiLsiderable  amount  of 
from  tlie  cinders  of  Spiiiiisli  and  Norwegian  cupriferous  pyrites, 
mining  pmperty,  area  I'M)  hectaroas  is  I  as  Herrerias  mine,  at  Puebla  de 
miin,Huelva,  Spiiin,  held  und<T  lease  from  C  it  J.  Sundheim,  this  ii 
mines,  in  two  grouiw,  and  employing  several  hundred  men.     The 
body  is  a  large,  irn»gular,  mass  of  solid  cupriferous  iron  pyrites,  in 
carrying  average  values  of  1.5%  copper  and  47%  sulphur.    Main  shaft  is 
the  principal  workings  being  open-cjLst.  with  two  mineral  floors,  each  abcNik 
meters  in  height.     Has  steam  power  and  one  locomotive.     Ore,  asnune^! 
placed  in  level-top  piles,  (\  to  S  meters  high,  in  open  air,   and  th«B 
sprinkled  systematically,  the  leach-water,  carrying  2%  to  2.5%  copper, 
drawn  off  through  long,  narrow  channels,  containing  pig  iron,  and  thei 
ing  precipitate,  averaging  70%  to  ^%  copper,  dried  and  shipped  to  the 
pany  s  works  in  England  for  refining. 

The  Killingdal  Ivoblx>r\'aerk,  in  Non\'ay,  also  is  operated  by  the  BedeOflh 
pany.  Produ(.'t  is  cupriferoiLs  iron  pyrites  carrying  an  average  of  about  3Jm 
copper.  Production,  1904.  was  1,128,9()0  lbs.  fine  copper  from  8p$ak  flt 
654,080  lbs.  fn>m  Norway,  a  total  of  1 .783,040  lbs. 
BELCHER  MUHNG  CO.  WASOnOlA 

Mine  of  lice:  Republic,  Ferry  Co.,  Wash.     J.  L.  Harper,  general 
Mine  is  opened  by  three  tunnels,  of  whicli  No.  3,  the  1,000^  main  tunnel, i 
a  large  body  of  medium-grade  ore  carrying  a  2*  foot  wall  pa3rstreak  of  --.. 
high-grade  chalcopyrit^;.     Is  building  a  1 ,000'  aerial  tramway,  to  connect  tfall^ 
main  adits  with  railroad  bins.     Water,  brought  2,000^  from  Lambert  CiMk|* 
through  a  steel,  pipe,  generates  electric  power,  and  gasoline  power  is  usedakk  ! 
Has  8  power  drills.     Property  considered  promising. 
BELEN  MINING  CO.  MEHOOl 

Office:  12  Cliamber  of  Commerce,  Minneapolis,  Minn.  Mine  oflSoe:  Coi^ 
pas,  Sonora,  Mex.  Clias.  E.  Wenzel,  president;  John  E.  Stair,  vioe-pmicM; 
Ace  P.  Abell,  secretary  and  treasurer;  T.  B.  Bassett,  general  managor.    0^ 
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ganized  circa  May  20,  1901,  under  laws  of  South  Dakota,  with  capitalization 
$1,200,000,  shares  SIO  par.  Lands,  217  acres  mineral  holdings,  and  circa 
14,000  acres  tanch  and  lumber  lands.  Active  mining  was  Ijegun  in  spring  oi 
1905.  Has  7  shafts  and  tunnels,  shoeing  a  mincnil  ledge  of  280'  to  350' 
width,  traceable  about  7,500'.  Assays  have  given  vahies  of  $36  to  $225  per  ton, 
latter  from  a  30*  vein  in  shaft  No.  2.  Has  a  steam  and  electric  power  plant 
running  2  electric  hoists,  electric  drills  and  lighting  mine  and  camp  buildings. 
Wood  is  used  for  fuel.  Company  plans  building  a  concentrator,  tests  having 
khown  concentration  of  3  into  1,  with  a  value  of  about  $25  for  concentrates  from 
low  grade  ore,  of  which  a  large  amount  is  available.  Nearest  railroad  point  is 
NacozarL  Mine  has  shipped  some  ore  to  the  copper  Queen  smelter,  at  Douglas, 
but  plans  shipping  75  to  100  tons  daily  to  the  nearby  smelter  of  the  Trans- 
vaal Copper  Co.,  which  went  into  blast  May  1,  1906.  About  100  men  are 
emplojred.  Company  seems  well  managed,  and  property  is  considered 
promising. 
BELENE  COPPER  CO.  MEXICO . 

Office:  515  Bryan  Bldg.,  Los  Angeles,  Cal.  Mine  office:  El  Copete,  Son- 
era, Mex.  J.  J.  Hardwick,  president  and  general  manager;  Harry  R.  Hay, 
secretary  and  treasurer;  Luis  Killeen,  assistant  manager.  Organized  1901, 
under  laws  of  Arizona,  with  capitalization  $5,000,000,  shares  $5  par;  regis- 
tered and  protocolized  in  Mexico,  June  25, 1902.  Lands,  405  acres,  in  theUres 
district,  showing  two  large  sulphide  ore  lenses,  said  to  give  average  assays  of 
1 2%  copper,  8  oz.  silver  and  $10  gold  per  ton.  Has  9  shafts,  of  65'  to  310'  depth, 
and  3  tunnels,  of  40^  to  200'  length,  with  about  1,500'  of  underground  openings. 
Plans  to  install  steam  and  electric  power  and  to  build  a  smelter  when  nature  of 
ores  below  water-line  is  developed.  Smelter  of  Copete  Mining  Co  is  on  lands  of 
the  Belene.  Idle  since  circa  1903. 
COMPAGNIE  DE  CUIVRE  DE  BELGIQUE.  BELGIUM. 

Office  and  works:  17,  Quay  Napoleon,  Antwerp,  Belgium.  Employs  60 
men.  Manjjuis  de  Seine,  chairman;  Louis  J.  Burkard,  commercial  director; 
H.  de  Montagu,  metallurgical  director;  Herman  G.  C.  Thtifehm,  consulting 
engineer.  Organized  April,  1905,  under  laws  of  Belgium,  with  capitalization 
500,000  francs,  shares  500  f.  par.  A  smelter,  at  Duffel,  a  suburb  of  Antwerp, 
and  connected  therewith  by  water,  lias  a  250-ton  blast  furnace  and  five 
100-ton  reverberatory  furnaces. 
SOCltTt  ANONYME  BELGE  POUR    LA  RECHERCHE  ITALY. 

ET  L'EXPLORATION  DES  BONERAIS. 

Bfline  office:  Massa  Marittima,  Grosseto,  Italy.   A  Belgian  company,  oper- 
ting  a  mine  of  slightly  cupriferous  iron  pyrites. 
BELL  MINE.  MEXICO. 

Office:  care  of  Robert  Tate,  manager,  Bisbee,  Ariz.     Lands,  sundry  claims, 
circa  18  miles  west  of  Fronteras,  Sonora,  Mexico,  showing  rich  auriferous  and 
argentiferous  copper  ores.     Company  planned  making  a  small    smelter  aliip- 
znent  eariy  in  1906. 
BELL  MUTE.  MONTANA. 

Owned  and  operated  by  Anaconda  Copper  Mining  Co. 
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Lands,  1 ,300  acres,  in  the  Blue  Ridge  Mountains,  carrying  two  veins,  apparently 
averaging  about  50'  width  and  prospected  for  about  1,500'  in  length.  Upper 
vein  carries  mainly  disseminated  chalcopyrite;  lower  vein  mainly  pyrrhotite, 
with  prospect  that  these  veins  join  at  depth.  Has  4  short  tunnels,  2  shallow 
shafts  and  20  drill-holes,  with  indications  favoring  possession  of  a  large  amount 
of  low  to  medium  grade  ore.  Assays  average  about  4.5%  copper  and  $1.60 
gold  per  ton  from  chalcopyrite,  the  pyrrhotite  showing  nickel  and  traces  of 
platinum.  0>\aicrs  are  said  to  plan  development  upon  a  considerable  scale. 
BEULAH  COPPER  CO.-  WYOMDfG. 

Dead.     Supposedly  absorbed  by  United  Exploration  Co. 
BIG  BONANZA  MINE.  ALASKA. 

On  Latouchc  Island,  about  60  miles  from  Valdez.     Was  said,  October, 
1904,  to  have  been  bonded  for  $750,000,  to  F.  August  Heinze,  with  proviso 
that  $50,000  be  expended  immediately  on  development  work. 
BIG  BUG  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  Byrne  Bldg.,  Los  Angeles,  Cal.   Mine  office:  care  of  Thos.  C.  Job, 
Prescott.  Yavapai  Co.,  Ariz.     J.  H.  Canovan,  president  and  general  manager. 
Lands,  62  acres,  in  the  Big  Bug  district  of  Yavapai  county.     Presumably  idle. 
BIG  COLORADO  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Gladstone,  San  Juan  Co.,  Colo.     C.  W.  Bloodgood,  manager, 
at  last  accounts.     Ores  carry  gold,  sHver,  copper  and  lead.     Has  electric  and 
gasoline  power.     Presumably  idle. 
BIG  COPPER  CLAIM.  BRITISH  COLUMBIA. 

Office:  care  of  Geo.  B.  McAulay,  owner,  Spokane,  Wash.     Mine  office: 
Greenwood,  Yale  district  B.  C.     Lands,  at  Copper  Camp,  6  miles  from  Green- 
wood, arc  said  to  show  a  large  amount  of  ore,  of  good  grade. 
BIG  COTTONWOOD  COPPER  &  GOLD  BflNING  CO.  UTAH. 

Office:  305  Auerbach  Bldg.,  Salt  Lake  City,  Utah.  Mine  office:  Brighton, 
Salt  Lake  Co.,  Utali.  Col.  Nicholas  Treweek,  president  and  general  manager; 
Joseph  G.  Fariss,  secretary.  Capitalization  31,500,000,  shares  $5  par.  Has  a 
500'  tunnel,  shov^ing  ore  bodies  assaying  4%  to  10%  copper  and  up  to  $3  per  ton 
gold  and  silver.  Installation  of  an  electric  plant  is  under  consideration.  Man- 
agement is  good,  and  property  is  regarded  as  above  the  average  in  promise. 
BIG  CREEK  COPPER  CO.  WYOMING. 

Dead.     Formerly  had  its  liabitat  at  Encampment,  Carbon  Co. ,  Wyo. 
BIG  HORN  MINING  CO.  COLORADO. 

Mine  office:  Pearl,  Larimer  Co. ,  Colo.  Has  a  50'  shaft,  on  the  Copper  Queer 
group,  bottomed  in  a  5'  vein  claimed  to  a.ssay  20%  copper.     Presumably  idle. 
BIG  INDEX  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Office:  419  Pioneer  Bldg.,  Seattle  \Va.sli.  Mine  office:  Index.  Snohoniish 
Co.,  Wash.  Wm.  Frankfurt,  president;  J.  C.  Rathbun.  secretary;  *  Ed.  E. 
Aegerter,  superintendent.  Organized  1902,  under  laws  of  Washington*  with 
capitalization  $2,500,000,  share.s  $1  par.  I^nds.  15  claims,  area  300  acres,  4 
miles  from  a  railroad,  in  the  Washington  district,  opened  by  a  350'  tunnel, 
showing  ores  giving  avenige  assiiy  values  of  S26  per  ton,  in  copper  and  gokL 
principally  latter.     Presumably  idle. 
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BIG  IHTERIOR  MDXE.  BRITISH  COLUMBIA. 

Mine  office:  Albemi,  Vancouver  Iskl.,  B.  C.     Property  is  sundry  claims  in 
the  interior  of  the  island,  5,000^  ahove  aea-level,  slightly  developed  and  showing 
a  strong  outcrop  of  low-grade  ore  for  nearly  one  mile. 
BIO  LEAD  MmnVO  &  SMELTING  CO.  ARIZONA. 

Office:  Philadelphia,  Pa.  Mine  office:  Kelvin,  Pinal  Co.,  Arii.  Edwin 
L.  Taylor,  president;  Wm.  B  Twitchell,  general  manager.  Lands,  sundry 
claims  adjoining  the  Ray  mines,  5  miles  from  Kelvin,  opened  by  shaft,  said  to 
«how  oxide  and  carbonate  ores  averaging  3.5%  copper,  with  small  gold  and 
silver  valAes.  Sulphides  are  expected  at  depth.  Completed  a  leaching  plant 
in  February,  1906,  and  is  said  to  have  leased  the  Bobtail  mill  and  to  have 
ordered  a  100-ton  concentrator. 
BIG  SHOW  SILVER  &  COPPER  MINING  CO.  MONTANA . 

Mine  office:  Twin  Bridges,  Madison  Co.,  Mont.    Organized  under  laws  of 
Ariiona,  with  capitalization  $1,500,000,  shares  $1  par.     Lands,  4  claims,  show- 
ing auriferous  and  argentiferous  copper  ores. 
BIG  YANK  MINING  &  MILLING  CO.  OREGON, 

Office:  414  Abington  Bldg.,  Portland,  Ore.    Mine  office:  Galice,  Josephine 
Co.,  Ore.     J.  C  Mattison,  superintendent,  at  last  accounts.     Has  auriferous 
and  argentiferous  copper  ores. 
BIGELOW  GOLD  &  COPPER  MINING  CO.  NEW  IfEXICO. 

Letter  returned  unclaimed  from  former  office,  49  Exchange  Place,  New 
Yoric.    Mine  office:  Hillsboro,  Sierra  Co.,  N.    M.      Wm.  Buchanan,  presi- 
dent and   treasurer;  J.  H.  Bigelow,  secretary.     Organized  1903. 
BILBAINAS  GROUP.  SPAIN. 

Office:  care  of  Aznar  y  Ca.,  owners,  Bilbao,  Spain.     Mine  office:  Paimogo . 
Huelva,  Spain,     Property  is  the  eastward  extension  of  La  Romanera  group, 
and  is  considered  promising. 
BlUJON  DOLLAR  QUEEN  MINING  CO. 

A  stock-jobbing  scheme,  promoted  by  a  petticoat  grafter  called  Mrs.  Van 
Aradale,  n^e  Estella  Trunnell,  alias  Mrs.  Estella  True-Nell. 
BI-METALLIC  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Said  to  have  claims  somewhere  in  Okanogan  county,  Washington,  opened 
l^tunneL 
BINGHAM  CENTENNLAL  MINING  CO.  UTAH. 

Succeeded,  Feb.  1 1 ,  1904,  by  South  Columbus  Mining  Co. 
BINGHAM  CENTRAL  MINING  CO. .  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  Samuel  Newhouse, 
president;  Daniel  C.  Jackling,  vice-president  and  general  manager;  Chas.  W. 
Whitley,  treasurer;  Wm.  M.  Bradley,  secretary;  preceding  officers,  Edward  B. 
Critchlow  and  Frederick  A.  Schirmer,  directors.  Organized  under  laws  of 
Utah,  with  capitalization  S2,000,000,  shares  $5  par.  Lands,  sundry  claims, 
including  the  Da  vies  and  Gebhardt  properties,  lying  between  the  Utah  Consoli- 
dated and  Boston  Consolidated  mines,  in  Bingham  Canyon.  Development  is  by 
2  tunnels,  the  upper,  known  as  the  Whitley,  and  the  lower  as  the  Jeff  Davis, 
iatter  cutting  ore  at  680^.     Company  is  said  to  plan  a  bond  issue,  followed  by 


3SS 


THE  COPPER  HAMmOdK 


development  on  a  coiiKidenvbfe  scale.     Management  is  good  £md  property  ii 

eonaidenMi  valuuble. 

BINGHAM-COCHISE  COPPER  MINING  CO,  UTAH. 

Mine  olTice:  Bingham  Canyon,  Salt  Ijike  Co.,  Utah.     Organized  January, 
l9CMit  Hinder  laws  of  Utuli,  with  capital i nation  SoOO^fXH).  sharp-s  $1  par     I^andfl 
include  the  CwliiHe  and  Bnic»k«  claims,  in  the  Bingham  diJ^trict, 
BINGHAM  CONSOLIDATED  MINING  &  SMELTING  CO.  UTAH. 

Omee«i:  60  State  St,,  Boston,  Mass.,  and  im  McComick  Bldg.,  Salt  I.ake 
City,  lltali-  Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah-  Smelter 
ofixoe:  Murray,  Salt  Luke  Co.,  Utah.  Edward  L.  White,  president;  W,  S. 
McContick,  vic*e-prc*sident;  W.  J.  Freeman,  secretary:  O.  E.  Weller,  treaaurw: 
preceding  officers,  J.  M.  Weeks,  H.  N.  Sweet,  J.  A.  Coram,  Wm.  Bayly »  Geo, 
A,  Baird,  W.  F.  Hammctt  and  L.  T.  Trull,  directors;  Duncan  McVichie,  gen- 
eral manager;  B,  W.  Rogers,  mine  superintendent;  W.  H,  N\itting,  sriielter 
euperintciiflcnt;  IL  G.  flelTron,  purohawing  agent  and  ore  buyer  Organised 
April  5.  191)1,  under  laws  of  Maine,  ii8  a  reorganijeation  of  tlie  Bingham  Copper 
and  Gold  Mining  Co.,  with  capitalization  §10.(M)0,CKK),  shares  $50  par»  aoo- 
asse-s.'^uble  and  fully  paid.  Bonds,  $1,00(.),*)00  authorized,  at  6%,  Annual 
meeting,  tliird  Wedne-stkiy  in  April, 

Lands,  circa,  3<X>  acre^?,  in  the  Bingham  or  West  Mountain  distiiet. 
including  the  Dalton  ^  Lark,  Antidoijet  Bmoklyn,  Uflmmercial.  Miner's  Drearo, 
Sampwon,  Old  Hickory,  Vemard,  Bingham  and  sundry  other  mines  aiid  daima, 
Cxjmpany  also  owtis  an  intere.st  of  231,5(X>  slmrcH  in  the  Tesora  mine,  of  the 
Tintie  district,  and  about  19(1  .(XK)  shares  out  of  ifjIJ.OOO  in  the  Eagle  &  Bluebell 
Mining  Co.  The  Binglmn^  properties  hav^e  a  considerable  variety  of  ores,  prin* 
cipally  Kulpliides,  A^ith  gold  and  silver-lead  values  at  and  near  surface,  changinj( 
to  auriferous  and  argentiferous  chalcopjTite  at  depth,  later  averaging  2,5%  to 
3%  copper,  with  gold  and  silver  values  of  about  $2  per  ton.  Some  of  the  ore  Ja 
rich  in  iron,  lience  de,sirable  for  fluxing,  aa  most  of  the  ores  of  the  district  are 
liighly  silieious  and  deficient  in  iron. 

The  Dalton  &  Lark  mine  has  shafts  of  850'  and  1,L50',  the  bottom  le^-el 
fihowing  ore  canning  7%  copper  and  60  02.  silver  There  also  are  4  tunnels,  ana 
with  an  electric  haulage  plant.  Tlit  Ma'jcot  tunnel,  7,000'  long,  drains  the  D,-l- 
ton  t^  Lark,  Brooklyn  and  Miner  s  Dream  mine8*  This  tuiuiel,  planned  b«:»lb' 
for  drainage  and  mining,  .sliouideifectasavingof  perhaps  $1  per  ton  in  pump- 
ing and  extraction  costs.  The  Dalton  &  Lark  ores  average  $10  J 1  per  ton  in 
recoverable  values,  and  the  mine  has  about  250,000  tons  of  high-grade  anc 
500,000  tons  of  low-grade  ore  in  sight.  All  ore  18  handled  by  gravity,  giv- 
ing cheap  working  eoi^ts. 

The  Commercial  mine  has  shown  decided  improvement  since  190i,  and  a^' 
end  of  1905  showed  reserves  of  .500,000  to  1,000,000  tons  of  low  and  mediujii 
grade  ore.  These  include  considerable  argentiferous  galena,  also  low-grade  au« 
riferous  and  and  argentiferous  copper  ores  carr>'ing  values  of  $4  to  $5  per  toa* 
with  excess  of  iron,  and  mainly  valuable  for  fiuxing. 

The  Brooklyn  mine,  1 ,600'  deep,  shows  a  vein  of  20^  to  25'  width  in  the  bo^ 
tom  leveb,  exposing  a  large  tonnage  of  low  and  medium  grade  ore. 
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The  Bfiner's  Dream  mine  has  been  drained  by  the  Mascot  tunnel,  and  will 
be  operated  through  that  tunnel,  which  taps  the  ore  bodies  6(XK  lower  than 
the  bottom  of  the  old  workings. 

The  Sampson  mine  carries  auriferous  galena  and  auriferous  and  argentifer- 
ous chalcop3rrite. 

The  Tesora,  in  the  Tintic  district,  does  not  seem  to  have  proven  an  esped- 
ally  valuable  acquisition. 

The  mine  of  the  Fortune  Mining  and  Milling  Co.,  at  Bingham,  is  held 
under  lease,  and  is  a  producer. 

The  Eagle  &  Blue  Bell  property  is  described  separately,  under  name  of 
company  holding  direct  title. 

The  smelter,  at  Murray,  13  miles  from  the  mine,  was  blown  in  January 
31,  1901.  The  building  is  150x40(K  in  size,  with  steel  frame  on  stone  founda* 
tions,  steel  and  cement  floors  and  iron  sides  and  roof,  the  only  wood  in  the 
structure  being  the  ore-bin  partitions.  Plant  is  terraced,  allowing  the  handling 
of  material  by  gravity.  There  are  five  200-ton  42x1 72^  water-jacket  blast-f ur- 
naoesand  one  large  reverbratory  furnace  has  been  added,  going  into  blast  Novem- 
ber, 1905.  A  new  battery  of  calcining  furnaces  is  being  installed,  and  a  bri- 
quetting  planthas  been  built  to  handle  fines.  With  these  additions  the  smelter 
will  have  a  daily  capacity  of  fully  1,000  tons.  The  smelter  has  both  steam 
and  electric  power,  with  a  1,000-h.  p.  Rang  blowing-engine,  Stirling  water-tube 
boilers  and  automatic  stokers.  The  pyritic  smelting  system  is  used,  ores  being 
smelted  to  low-grade  matte,  and  resmelted  with  silicious  sulphides,  producing  a 
matte  of  30%  to  35%  in  tenor,  which  is  blown  up  to  blister  copper  averaging 
98.35%  in  tenor  and  carrying  average  gold  and  silver  values  somewhat  greater 
than  the  value  of  the  copppr  itself.  Adjoining  the  smelter  building  is  a  375' 
dust  chamber,  with  a  200'  steel  smokestack  12'  in  diameter.  The  conversion 
plant  has  2  stands,  with  six  10-ton  sheUs,  84x126". 

The  Bingham  management  planned  building  a  lead  stack  and  invading 
the  general  smelting  field,  but  was  persuaded  by  tlie  American  Smelting  & 
Refining  Co.  to  keep  off  the  preserves  of  the  latter,  and  was  givon  profitable 
contracts  to  smelt  the  concentrates  of  the  Utah  Copper  Co.  and  the  New- 
house  Mines  &  Smelters  Corporation.  The  Bingham  practically  is  in  con- 
trol of  the  custom  copper  smelting  business  of  Utah,  but  soon  is  to  have 
serious  comjjetition  from  the  new  Garfield  plant  of  the  American  Smelting 
&  Refining  Co.  The  Bingham  company  is  endeavoring,  apparently  with 
success,  to  put  itself  in  a  position  to  dispense  with  the  custom  business,  and 
keep  its  plant  busy  on  the  ores  of  its  own  mines. 

For  1905  the  Bingham's  production  was  14,396,269  lbs.  fine  copper. 
1,244,246  oz.  silver  and  29,153  oz.  gold.  Tlte  company  is  in  a  strong  posi- 
tion^as  to  mines  and  smelter,  and  should  be  able  soon  to  gladden  slureholders 
with  the  long-<ieferred  dividends. 

BINOHAM  COPPER  BOY  MINING  CO.  UTAH. 

Office:   14  West  First  South  St.,  Salt  Lake  City,  Utah.     Mine  offife: 

Bingham  Canyon,   Salt  Lake  Co.,   Utali.     Ahram    Hanniier,   Jr.,   president; 

J.  H.  Hurd,  secretary;  W.  A.  Cooke,  treasurer  and  jxener.Ml  maiiagcr    J.  B. 
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Taylor,  superintendent.  Organizoti  Febmary  19,  1901,  under  laws  of  Utah, 
with  capital!  Eat  ion  Sl,500v000,  shares  $1  par.  Annua]  meeting,  first  Mon<iAy 
in  March.  Lauds,  12  claims,  11  patented,  area  153  acres^  aho  a  10-acre  mill- 
site,  in  the  West  Mountiiin  and  Tooele  districts,  adjoining  the  Highland  Boy 
mine  of  the  Utah  Consolidated,  on  the  west.  Property  shows  3  veins  of 
20'  to  40'  width,  giving  average  a^^says  of  6%  copper,  20%  lead,  1.5%  ziik* 
18  oz.  silver  and  $2.50  gold  per  ton.  Ore  on  the  dunip  ehows  2%  to  4,5% 
copper.  Development  is  by  an  MOO'  crois^*nt  tunnel  and  a  lover  tunnel 
of  2,OrO',  with  al>out  G,500'  of  underground  opening?,  estimated  by  th<* 
company  to  put  1,500,000  tons  of  ore  in  sight.  Company  plans  addiLg 
steam  power  and  air-compref'wr,  l>uildiiig  a  300-tou  concentrator,  aj*d 
inBtalling  electric  power,  during  1&(W3.  Underground  development  will 
he  continued.  Management  is  considered  good  and  property  regarded  as 
pn»rni:^ing. 
BIIIGHAM  COPPER  &    GOLD  MimifG  CO.  UTAH 

Offices:  60  State  St.  Bosinn.  Mhss.,  and  700  MrComick  BIdg..  Salt  lAke 
City,  Utah.  Is  the  parent  corporation  of  the  Bingham  Consohdated  Mining 
^  Smelting  Co.,  atid  presumalily  is  kept  alive  for  corpomtc  purpo>ei;,a5  Twen- 
tieth Century  corptipration  lawyers  liave  di^^.•overed  that  a  corporatioa  never 
should  be  buricfl,  no  matter  hou'  dead  it  may  become, 
BINGHAM  COPPER-GOLD  MINING  CO.  UTAH. 

Mine  office:  Silver  City,  Juitb  Co*,  Utah.     James  Creighton,   superin- 
tendentf  at  ta^  aix^ounts.    Ores  carry  gold,  ^ver  and  copper.    Has  ateam 
power  and  a  100-lon  concentrator. 
BUfGHAM-COPPER  HILL  MINING  CO.  UTAH* 

Office:  tare  of  Ahrnm  Hanauer,  Jr.,  ttecretary,  Salt  Lake  City,  Utah. 
Henry  P,  Clark,  president,  Wm.  M.  Bradley,  vice-president.  Organized 
Dec,  20,  1905,  under  hnvs  of  Utah,  with  cHpitidization  $1,500,000,  t^han'^ 
$5  par.  Lands,  5  patented  claijuH,  known  as  tlie  Copper  Hill  group,  ad- 
joining the  Congor.  Con.siderabJe  gophering  has  been  done  in  the  pa«t,  by 
shafts  and  tunnehi.  A  600'  tunnel  is  to  be  extended  circa  325',  to  tap  anticl^ 
pated  ore  bodies. 
BINGHAM  COPPER  BCINING  CO.  UTAH. 

Letter  returned  uuclainic*!    from  former  mine  office,  Bingham  Canyon. 
Salt  l^ke  Co.,  Utah.     Orgaiuzed  1905,     Lands  include  the  Mary  and  Com- 
monwealth claims. 
BINGHAM  &  EASTERN  COPPER  MINING  CO  UTAH. 

i^j^nr^anized,  19<i3,  ;is  Hingliam  A  Eastern  Mines  Co. 
BINGHAM  &  EASTERN  MINES  CO.  UTAH, 

Presumably  dciid.     All  letters  returned.     Described  in  Vols.  IVand  V. 
BINGHAM  GROUP  MINING  CO.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake    Co.,    Utah.     Albert   Booth, 
manager.     Said  to  plan  repairing  the  3,000'  Last  Cliance  tunnel,  preparatofy 
to  working  the  Greeley-Sacred  claims. 
BINGHAM  MARY  MINING  CO,  UTAH. 

Mine  office:  Binghiun  Canyon,  Salt  Lake  Co.,  Utah* 
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BINGHAM  METAL  MDIIHG  CO.  UTAH. 

Office:  care  of  Clarence  K.  McComick.  president.  Salt  Lake  City,  Utah. 
Mine  office:  Tooele,  Tooele  Co.,  Utah.  H.  L.  J.  Warren,  general  manager. 
Lands,  suixliy  claims,  area  500  acres,  in  the  Biiigliam  field,  3  niiles  south- 
west of  the  Utah  Copper  Co.,  extending  over  the  divide  into  Tooele  county. 
It  is  thou^t  that  the  cupriferous  porphyries  of  Bingham  Can\t>n  extend  to 
this  company's  properties,  and  it  is  planned  to  develop  same  through  a  tunnel, 
to  he  started  in  Middle  Canyon,  on  the  Tooele  side. 
BINGHAM-HEW  HAVEH  COPPER  &  GOLD  MHONG  CO.  UTAH. 

Office:  P.  O.  Box  S4,  New  Haven,  Conn.  Mine  office:  Bingham  Ceinyon, 
Salt  Lake  Co.,  Utah.  Employs  about  fifty  men.  Louis  E.  Stoddard,  presi- 
dent;  N.  M.  Bradley,  vice-president;  Thos.  W.  Famam,  secretary*  and  treas- 
urer; Frank  A.  Taylor,  general  manager;  Geo.  H.  Robinson,  consulting 
engineer;  C.  H.  Doolittle,  superintendent.  Organized  October,  1902,  under 
laws  of  Utah,  with  capitalization  $2,000  000,  shares  $5  par.  Bonds,  $200,000 
authorized,  $78,250  issued,  at  6%.  Lands,  26  claims,  area  500  acres,  includ- 
ing the  Zdnora  mine,  near  the  head  of  Carr  Fork,  adjoining  the  Highland 
Boy  mine  of  the  Utah  Consolidated.  Property  shows  three  veins,  occurring 
as  fissures  in  porphyry  and  as  a  contact  vein  between  porphyry  and  lime- 
stone. Biain  vein,  3'  to  8'  wide,  between  limestone  and  quartzite,  carries 
2%  to  6%  copper,  10%  to  22%  lead,  7%  to  12%  zinc,  2  oz.  to  8  oz.  silver 
and  40  cents  to  80  cents  gold  per  ton.  Ores  are  chalcopyrite,  galena  and 
sphalerite.  Mine  has  about  13,000^  of  imderground  openings,  and  has  a 
tramway  connecting  with  loading-bins  on  the  Copper  Belt  railroad.  Is 
equipped  with  electric  power  and  air-compressor.  Is  sliipping  alx>ut  50  tons 
of  ore  daily  to  the  Murray  works  of  the  American  Sniehing  &  Refining  Co. 
Property  seems  well  handled,  and  is  considered  valuable. 
BINGHAM  &  SALT  LAKE  MINIIfG  CO.  UTAH. 

letter  returned  unclaimed  from  former  office,  Salt  Lake  City,  Utah. 
BINGHAM  WEST  DIP  TUNNEL  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.  Mine  office:  Tooele,  Tooele  Co.,  Utah. 
F.  M.  Lyman,  president;  Milando  Pratt,  secretary;  F.  M.  Bisliop,  treasurer. 
Capitalization  $100,000,  shares  one  cent  par.  Lands,  circa  520  acres, 
unpatented,  opened  by  an  850'  tunnel,  planned  to  l)e  driven  4  miles,  from  the 
Tooele  side,  through  the  Oquirrh  range,  to  drain  tlie  entire  West  Mountain 
district,  develop  mineral  bodies  and  provide  water  for  the  Tooele  lands. 
Tunnel  has  cut  several  small  ore  bodies.  Company  said  to  be  out  of  debt. 
BIRTHDAY  COPPER  SYNDICATE.  TASMANU. 

Lands,  510  acres,  giWng  a  fair  showing  of  copper  ore,  near  the  coast 
and  about  20  miles  from  Macquarie  Heads,  Tasmania. 
BISBEE-ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Office  and  mine:  Postoffice  Bldg.,  Bisbee,  Cochise  Co.,  Ariz.  M.  R. 
Hailan,  general  manager.  Lands,  14  claims,  area  280  acres,  in  the  Warren 
district,  near  the  Modem  mine,  about  7  miles  northwest  of  Bisbee,  said  by 
company  to  show  7  contact  veins  between  limestone  and  porphyry,  of  which 
2  veins,  averaging  6'  width,  are  claimed  by  company  to  give  average  assays  of 
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claims,  area,  1,165  acres,  and  23  claims  held  by  location,  adjoining  the  Gactiu 
mine  of  the  Newhouse  company,  on  which  a  laiige  shaft  has  been  started^  Con- 
siderable development  has  been  secured  and  the  property  is  regarded  as  promis- 
ing, especially  the  Utah  holdings,  on  which  nothing  but  the  compulsory  as- 
sessment work  has  been  done  since  1903.  Compan>  reports  an  actual  ca^h 
investment  of  $607,353.08  to  Jan.  1,  1905. 
BLACK  BUTTE  MINING  &  REDUCTION  CO.  ARIZONA. 

Office:  Phoenix,  Ariz.  Mine  office:  Castle  Creek  Hot  Springs,  Yavapai 
Co.,  Ariz.  T.  Connell,  president  and  treasurer;  M.  Thompson,  secretary: 
J.  0.  Dobbins,  general  manager.  Organized  under  laws  of  Arizona,  with 
capitalization  $750,000,  shares  $1  par;  issued,  $350,000.  Lands,  5  claims, 
area  102  acres,  held  by  location,  in  the  Castle  Ck-eek  dl^^trict,  26  miles  from 
Santa  Fd,  Prescott  &  Phoenix  railway,  showing  fissure  veins  in  shales,  3  veins 
averaging  8'  width  carrying  cupntb,  izurite,  malachite,  chalcocite  and  ataca- 
mite,  opened  by  ^  22(y  tunnel  and  170^  snaft.  Hias  steam  power  and  neces- 
sary mine  buildings.  Development  as  yet  is  within  the  leached  zone,  ataca- 
mite  being  the  predominant  ore,  this  occuring  in  a  pay^-streak  oM2*  to  18* 
along  the  footwall  and  giving  average  assays  of  34%  copper.  Idle. 
BLACK  CANYON  COPPER  CO.,  LTD.  ARIZONA. 

Dead.     Was  a  bad  outfit.     Lands  have  gone  to  Canyon  Mining  Co. 
BLACK  CHIEF  MINE.  ARIZONA. 

Letter  returned  unclaimea  trom  former  mine  office,  Dewey,  Ariz. 
BLACK  COPPER  CO.  NEW  MEXICO. 

Mine  office:  Elizahethtown,  Colfax  Co.,  N.  M.      A  gold  producer  only. 
BLACK  DIAMOND  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  E.  D.  Kennedy,  treasurer  and  general  manager,  Warren, 
Ohio.  Mine  office*  Pearce,  CochLse  Co.,  Ariz.  J.  G.  Heame,  president; 
H.  C.  Christie,  vice-president ;  I)i.  T.  M.  Sabin,  secretary)  W.  G.  Bamey,superin- 
tendent.  Organized  1898,  under  law?  ot  West  Virginia,  with  capitalization 
$2,000,000,  shares  $5  par.  Sold  $480,000  bonds,  at  5G  centc  on  the  dollar. 
Lands,  35  claims,  area  circa  500  acres,  6  mile^  from  Pearce,  in  the  Cochise 
Mountains.  Ores  occur  as  contact  veins  between  limestone  ana  porphyry, 
with  parallel  dykes  of  sandstone  and  quartzite,  having  a  heav>  gossan  cap- 
ping, in  places  150^  wide.  Ores  are  almost  exclusively  sulphide,  being  mainly 
chalcopyrite  and  bomite,  with  iron  and  silica  gangue,  estimated  to  average 
better  tlian  6%  copper,  10  oz.  silver  and  $1.40  gold  per  ton,  with  about  38% 
silica.  Property  was  opened  orii^nally  for  silver.  Development  is  by  4 
tunnels,  lowest  OOO'  below  crest  of  the  liill,  tunnel*  being  connected  by  win- 
zes. Mii\e  Is  connected  with  smelter  by  a  IV^-mile  Leschen  aerial  tramway, 
having  a  drop  of  800',  with  600  tons  daily  capacity.  Has  a  pumping  plant 
with  4*  pipeline,  installed  at  Pearce,  this  having  capacity  to  raise  100,000  gal- 
lons daily  against  a  head  of  804'  in  6  miles,  with  a  350,000-gallon  storage  reser- 
voir at  the  mine.  Property  has  a  good  steam  equipment,  including  two  air- 
compressors  with  15-drill  capacity,  petroleum  being  used  for  fuel.  BiisceUaneous 
improvements  include  a  20-room  hotel,  store,  schoolhouse  and  a  considerable 
number  of  dweUings.    A  200-ton  smelter,  built  1902,  has  a  44x120*  Allis^^lud- 
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men  rectangular  water-jacket  blast-fumace,  a  SS"  auxiliary  cupola  and  a 
24x36'  circular  roaster,  and  made  a  inatte  carrying  aliout  (15%  cop|)er,  und  150 
oz.  to  300  oz.  silver  per  ton,  with  small  gold  values.  Ores  are  self-fluxing,  and 
esL^ily  smelted,  and  furnace  Ls  claimed  to  liave  shown  slag  losses  of  only  0.3% 
copper.  Company  came  to  grief  financially,  and  was  practically  reorganized 
and  management  changed.  Work  was  resumed  in  fall  of  1905,  and  25  men 
were  employed  at  close  of  year,  when  it  was  planned  to  resume  smeltini^ 
early  in  1906. 
BLACK  DIAMOND  MININO  ft  DEVELOPMEHT  CO.  WYOMING. 

Office:  care  of  Perry  F.  Powers,  Cadillac,  Mich.     Presumably  idle. 
BLACK  DIAMOND  TUNNEL  CO.  BRITISH  COLUMBIA. 

Office:  604  Land  Title  Bldg.,  Pliiladelphia,  Pa.  Mine  ofRce:  Ainsworth, 
Kootenay  district,  B.  C.  Maxwell  Stevenson,  president;  Henry  M.  Steven- 
son, secretary.  The  Highlander  tunnel,  liaving  a  total  length  of  about  3,000^, 
has  cut  three  veias  of  4'  to  13'  width,  giving  fair  assays  in  silver,  lead,  copper 
and  gold.  Although  ^he  officers  of  the  company  were  claimed  to  stand  well 
locally,  the  company  was  a  mere  stock-jobbing  scheme.  Idle  for  several 
years  and  apparently  moribund. 
BLACKFOOT  COPPER  CO.  MONTANA. 

Succeeded,  1901,  by  Imperial  Montana  C.  M.,  S.  &  W.  P.  Co. 
BLACKFOOT  MINING  &  MILLING  CO.  WYOMING. 

Property  supposed  to  be  in  vicinity  of  Battle,  Carbon  county,  Wyoming. 
BLACK  FOREST  GROUP.  NEVADA. 

Office  and  mine:  care  of  C.  M.  Spence,  owner  and  manager,  WelLs,  Klko 
Co.,  NeNTuia.     Ores  carry  copper,  gold,  silver  and  lead.     Has  water  power 
and  a  small  smelter.     Presumably  idle. 
BLACK  HAWK  MINE.  ARIZONA. 

Mine  office:  Globe,  Gila  Co.,  Ariz.     Lands,  sundry  claims  near  Globe, 
claimed  to  show  a  vein  40^  wide  at  surface,  averaging  9%  copper  and  2  oz. 
to  8  oz.  silver  per  ton,  which,  of  course,  is  a  great  exaggeration. 
BLACK  HILLS  COPPER  CO.  SOUTH  DAKOTA. 

Office:  Benton  Harbor,  Mich.  Mine  office:  Rochford,  Pennington  Co., 
S.  D.  John  E.  Barnes,  president;  George  M.  Thresher,  secretary;  John 
Robinson,  treasurer.  Organized  June  2,  1900,  under  laws  of  South  Dakota, 
uvith  capitalization,  $2,000,000,  shares  SI  par.  Lands,  27  claims,  area  510 
acres,  in  the  Hornblende  district,  showing  fi&sure  veins  in  slate,  with  heavy 
gossan  capping,  carrying  carbonate  and  oxide  ores.  The  ore  body  under  de- 
velopment is  said  by  company  to  average  20^  widths  and  to  be  more  than  a 
mile  in  length,  opened  by  incline  shafts  of  800',  W  and  75',  with  crosscut 
tunnels  of  65'  and  300',  giving  a  total  of  about  1,200'  of  underground  open- 
ings. Ores  average  1.5  to  3%  copper,  with  small  values  in  gold,  silver 
and  nickel,  and  a  carload  shipment  of  carbonate  ore  gave  smelter  returns  of 
16.31%  copper.  Has  steam  power,  with  60-h.  p.  hoist,  good  for  1,500',  and 
4  power  driUs.  Presumably  idle. 
BLACK  HILLS  COPPER  CO.,  LTD.  ARIZONA. 

Office:  232  Fifth  Ave.,  Pittsburg,   Pa      Mine  office:   Jerome,   Yavapai 
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Co.,  Ariz.  Employs  10  men.  R.  A.  Thomas,  president;  Peter  Boyd,  vir^ 
president;  F.  J.  LeMoyiie,  se<Tetary  and  treasurer;  Ed.  Beven,  superinteiident. 
Organized  July,  1899,  and  reorganized  May  20,  1901,  under  laws  of  Arizona, 
with  capitalization  $3,000,CKK),  shares  $1  par.  Union  Trust  Co.,  Pittsburg, 
registrar;  Colonial  Trust  Co.,  l^ittsburg,  transfer  agent. 

Land",  15  claims,  6  patented,  area  280  acres,  in  the  Verde  district,  opened 
by  shafts  of  212'  and  550',  witli  tunnels  of  60'  and  90',  with  about  one-half 
mile  of  openings.  Main  shaft,  at  382',  cut  a  stringer  of  ore  assaying  up  to 
13%  copper  and  3  oz.  silver.  Has  a  280-h.  p.  steam  plants  mth  125-h.  o 
tubular  high-pressure  boiler,  duplex  pump,  hoist  and  power  drills.  <^>1<1 
management  kept  property  free  of  debt.  New  blood  was  secured,  and 
work  resumed  August  20, 1905.  It  is  planned  to  sink  the  main  shaft  to  dq>th 
of  i  jOOO',  then  crosscut  and  drift  from  that  level,  which  is  an  smmentl v  busi- 
ness-like program.  l'n)perty  lies  between  the  United  Verde  and  Equator 
mine**,  and  is  well  regarded. 
BLACK  HILLS  COPPER  MINING  CO. 

Office:  310-73  Trcrnont  St.,  Boston,  Miss. 
BLACK  HILLS  &  DULUTH  COPPER  MINING  CO.  SOUTH  DAKOTA. 

Mine  office:  C'lst^r,  Pennington  Co.,  S.  D.  F.  A.  Towner,  president: 
M.  J.  Bailey,  8ecretar\':  W.  F.  Hanle\,  treasurer;  W.  A.  Nelson,  superinten- 
dent. Capitalization,  S3,(X)0.0()0,  shares  $1  par.  Lands,  310  R'Pes,  Smiles 
northwest  of  Custer,  adjoining  tiie  Central  Black  Hills  CoppperCa,  showing 
promising  outcrops  of  argentiferous  and  auriferous  copper  ores,  which  have 
given  assays  up  to  20%  copper,  slightly  developed  by  2  shafts.  Has  water 
power.  Idle. 
BLACK  HILLS  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  R.   H.  Burmister,  general  manager,  Prescott,  Yavapai 
Co.,  Arizona.     Property  is  in  the  Black  Hills  of  Yavapai  county.     Idle. 
BLACK  JACK  MINE.  UTAH. 

Office:  care  of  Jesse  Knight,  owner,   Provo,   Utah.     letter  returned 
unclaimed   from   former   mine  office.  Park  City,  Summit  Co.,  Utah.     Bline 
has  considerable  development,  showing  horn  silver  and  copper  ore  up  to  6% 
in  tenor. 
BLACK  MARIA  &  SILVER  BELLE  MINES.  IDAHO. 

Mine  office:  Mineral,  Washington  Co.,  Idaho.     Mine  is  opened  by  tunnel 
and  shaft.     Ores  carry  copper  and  silver.     Has  steiim  power  and  a  20-ton 
pmelter.     Presumablv  idle. 
BLACK  MOUNTAIN  MNING  CO.  ME7IC0. 

Office:  135  Adams  St.,  Chicago,  Ills.  Mine  office:  Magdalena,  Sonora 
Mex.  Wm.  Z.  Stuart,  president  and  treasurer;  F.  S.  Sensenbremier,  secre- 
tary; N.  C.  I^nks,  general  manager:  Phillip  N.  Moore,  consulting  engineer. 
Organized  1904,  with  capitalization  $2,000,000,  shares  $5  par,  as  a  reorgan- 
ization of  the  Nogales  Copper  Co. 

Lands  include  sundry  copper  claims  in  the  Patagonia  and  Pajorita  die- 
tricts  of  Santa  CiUi  county,  .\rizona,  described  in  Volume  IV,  but  these  wiC 
he  allowed  to  remain  idle  for  the  present.     Principal  property  is  the  Gerr~ 
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Prieto  gold  mine,  26  miles  southeast  of  Magdalena,  and  connected  there- 
with by  a  good  wagon  road.  Lands  carry  about  3  miles  of  the  Cerro  Prieto 
vein,  outcropping  T  to  IW  in  width.  The  ore  body  is  a  low  grade  aurif- 
erous quartz-porphyry,  giving  assays  of  $4  to  $12  gold  per  ton.  The  old 
mill  on  the  property  is  said  to  have  secured  net  returns  of  $7  per  ton.  Mine 
is  opened  by  tunnels,  permitting  cheap  extraction.  No.  8.  the  principal  tun-, 
nel,  is  IJW  long,  with  double  tram-tracks  and  electric  haulage  plant,  equip- 
ped with  4-t<m  cars,  planned  to  handle  500  tons  per  8-hour  shift.  Vein  ranges 
7'  to  30^  wide  in  this  tuimel. 

Power  is  generated  at  Magdalena  and  transmitted  26  miles  to  the  mine. 
Reason  for  this  long  transmission  is  found  in  the  hilly  country,  and  the  ad- 
vantage  of  locating  the  power-plant  on  the  railroad  line.  The  Magdalena 
plant  has  an  8-acre  site,  adjoining  the  Soutliem  Pacific  rail^^'ay.  Equip- 
ment includes  Westinghouse  turbine  engines,  and  the  foundation  is  built  for 
a  plant  of  double  the  present  size.  There  also  is  a  40x1  OO'  brick  ^^'arehouse 
at  Bfagdalena.  Improvements  at  the  mine  include  a  40x140^  general  store, 
30x1  OO'  warehouse,  18-room  hotel  and  47  dwellings  for  workmen. 

The  first  unit  of  the  stamp  mill  at  the  mine  was  completed  May,  1906, 
this  has  120  stamps,  operated  throughout  by  electricity,  and  housed  in  a 
steel  structure  with  cement  foundations.  It  is,  without  doubt,  the  most 
modem  gold  mill  in  the  world,  and  it  is  planned  to  ultimately  increase  its 
capacity  to  480  stamps.  Water  is  secured  from  a  40'  well  on  the  San  Do- 
mingo river,  and  is  forced  by  electric  pumps  tlirough  15,000'  of  8''  pipe  to 
the  mill. 

Some  litgation,  begun  against  the  company  early  in  1906,  seems  to  be 
founded  on  imjuflicient  grounds.     It  was  expected  that  the  plant  would  go 
into  operation  about  Jime,  1906.     Management  is  good  and  property  is  con- 
sidered very  promising. 
BLACK  PEAK  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO. 

Lands,  6  claims,  in  Sierra  county,  New  Mexico,  with  alM>ut  2,000'  of 
development  work,  chiimed  to  show  about  5,000  tons  of  shipping  ore.     Idle 
at  last  ftCAOunits. 
BLACK  MtlNCE  COiP^ER  CO.  ARIZONA. 

Office:  506  Exchange  Bldg.,  Denver,  Colo.  Mine  office:  Johnson,  Cochise 
Co.,  Ariz.  Benj.  F.  Woodward,  president;  Alex.  Ross,  treasurer;  Thos.  O. 
Ford,  secretary;  Robert  McCabe,  superintendent.  Lands,  8  claims,  7  pat- 
ented, area  167  acres,  developed  by  several  old  incHno  shafts  and  a  n(^w  2- 
compartment  shaft,  circa  75'  at  close  of  1905.  Has  shipped  more  or  less 
ore,  of  good  average  grade,  secured  from  development  work. 
BLACK  RANGE  COPPER  MINING  CO.  NEW  MEXICO. 

Office  and  mine:  Fairview,  Sierra  Co.,  N.  M.     Organized  Janiiarj',  19(X). 
with  capitalization  $1,250,000,  sliares  $1  par,  by  B.  S.  Pliillips,  et  al. 
BLACK  ROCK  COPPER  CO.  H. 

Has  lands  in  the  lieaver  I^ake  district  of  l^'uver  county.  I 'tali,  on  wliicli 
work  has  been  %ii  progress  since  1<.K>1,  showing  ore  assiiyiiig  up  to  .'?<>%  copixT 
with  small  gold  and  silvci  valu(^s. 
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BLACK  ROCK  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  Kankakee,  Ills.  Wm.  D.  Powell,  president;  Fredericks.  Breen. 
secretary  and  treasurer;  M.  W.  Breen,  fiscal  manager.  Organized  under 
laws  of  Arizona,  with  capitalization  $1,000,000,  shares  $1  par.  Lands,  20 
claims,  area  400  acres,  in  2  groups,  in  Yavapai  county,  Arizona,  one  of  thfejc 
claims  lying  alx)ut  four  miles  from  the  United  Verde  and  the  other  lying  about 
20  miles  south  of  the  United  Verde.  Upper  group  is  opened  by  a  ISC'  two- 
compartment  shaft,  said  to  show  a  vein  of  4'  to  8'  width,  lower  group  h&s 
shafts  of  60'  and  75'.  Assays  of  ore  are  said  to  run  from  $15  to  $80  per  ton. 
Officers  are  men  of  good  standing,  but  company's  prospectus  contains  a  num- 
ber of  misleading  statements.  Presumably  idle. 
BLACK  ROCK  MINING  CO.  ARIZONA. 

Office:  care  of  R.  C.  Vincent,  president  and  manager,  Superior,  Wis. 
Mine  office:  Wickenburg,  Maricopa  Co.,  Ariz.  Lands,  9  claims,  area  180  acres, 
in  the  Bradshaw  Mountains,  17  miles  from  rail  connection  at  Wickenburg. 
Country  rocks  are  granite  and  syenite,showing  4  fi*5ure  veins,  averaging  afiout 
30*  width,  carrying  copper,  lead,  gold  and  silver,  with  quartz  gangue,  and 
also  showing  porphyritic  dykes  carrying  low-grade  ores.  Development  is  by 
several  shallow  shafts  and  short  tunnels.  Has  gasoline  power.  Fred  H. 
Perkins,  former  superintendent,  is  accused  by  management  of  having  mis- 
appropriated company's  funds.  Idle. 
BLACK  ROCK  MNTNG  CO.  MONTANA. 

Office  and  mine:    Butte,  Silver  Bow  Co.,  Mont.     Property  is  the  Black 
Rock  mine,  in  the  eastern  part  of  But'te,  held  under  3  to  5  years'  lease.     Main 
shaft,  400'. 
BLACK  TIGER  COPPER  MINING  CO.  WYOMING. 

Dead.     Property  lost. 
BLACK  TIGER  MINE.  COLORADO. 

Mine  office:  Red  Cliff,  Eagle  Co.,  Colo.    J.  F.  Fleming,  superintendent. 
Has  ores  carrying  gold,  silver  and  copper,  opened  by  tunnel. 
BLACK  WARRIOR  COPPER  COMPANY,  AMALGAMATED.  ARIZONA. 

Reorganized,  1905  as  Warrior  Copper  Company. 
BLACK  WARRIOR  GROUP.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  former  mine' office,  Albemi,  Vancouver 
Island,  B.  C.     Owned  by  A.  Watson,  et  al.     Is  slightly  developed  by  tunnel 
and  open  cuts,   giving  ore  assaying   15%  copper,  $3  silver  and  $2  to  $J2 
gold  per  ton.     Idle  for  several  yairs. 
BLANCHE  COPPER  MNING  CO.  WYOMING. 

Office:  132  Omaha  National  Bank  Bldg.,  Omaha,  Neb.  Mine  office:  En- 
campment, Carbon  Co.,  Wyo.  H.  E.  Owen,  president;  Jas.  H.  Kyner,  seno- 
tary;  Arthur  H.  Crow,  general  manager.  Organized  April  2,  1902,  under  laws 
of  Wyoming,  with  capitalization  $1,000,000,  shares  $1  par.  liands,  5  claims, 
near  the  New  Rambler,  on  which  a  slight  amount  of  development  work  is 
claimed  to  show  two  veins,  one  of  which,  3'  to  5'  wide,  Ls  claimed  to  show 
auriferous  oxide,  carbonate  and  sulphide  ores.  Has  steam  power.  Idle  at 
last  accounts. 
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BLANCHE  MINE.  NEW  MEXICO. 

Office  and  mine:    Organ,  Donna  Ana  Co.,  N.  M.    Idle. 
BLAND  MINE.  ARIZONA. 

Mine  office:  Patagonia,  Santa  Cruz  Co.,  Ariz.  Powers,  Clark  &  Heck, 
owne^.  Has  a  tunnel  showing  ores  carrying  copper,  silver  and  gold.  Idle. 
BLAYNEY  MINING  &  SlfELTING  CO.  AUSTRALIA. 

Mine  office:  Blayney,  N.  S.  W.,  Australia.  S.  Remfry,  manager.  Cap- 
talization  £100,000.  Lands,  50  freehold  claims,  including  the  mine  variou.«dy 
known  as  the  Blayney,  Great  Blayney  and  Annandale,  reopened  1897,  by 
the  present  owners.  Has  a  W  vein,  carrying  chalcopyrite  disseminated  in 
andesite,  opened  by  a  390'  shaft.  Has  steam  power  and  a  5G-ton  smelter, 
with  a  2  water-jacket  furnaces.  Produced  418  long  tons  of  copper  from 
18,666  tons  of  ore  smelted,  in  1901. 
BLEDSOE  GOLD  MINING  &  LEACHING  CO.  COLORADO. 

Mine,   office:    Kokomo,  Summit,  Co.,  Colo.  Henry  Poraeroy,  superin- 
tendent, at  last  accounts.     Ores  carry  gold,  silver,  lead  and  copper. 
BLINMAN  COPPER  MINING  CO.  AUSTRALIA. 

Property  sold,  1902,  t©  Tasmanian  Copper  Co.,  Ltd. 
BLUE  ACRE  COPPER  CO.  UTAH. 

Office:  409  Dooly  Blk.,  Salt  Lake  City,  Utah.  Letter  returned  uii- 
daimed  from  former  mine  office,  Blueacre,  Beaver  Co.,  Utah.  Henry 
M.  Crowther,  president  and  general  manager;  Wallace  W.  Wait,  vice-pres- 
ident, secretary  and  treasurer.  Capitalization  $600,000,  shares  $1  par. 
Lands,  17  claims,  area  320  acres,  in  the  Beaver  Lake  district,  showing  5 
contact  and  fissure  veins,  of  which  three,  of  good  average  width,  are  being 
developed,  these  carrying  values  estimated  by  management  at  6%  copper,  5  oz. 
silver  and  $4  gold  per  ton,  from  oxide,  carbonate  and  sulphide  ores,  opened 
by  4  shallow  shafts.  Property  regarded  as  promising,  though  but  slightly 
developed,  and  work  not  being  pushed  with  vigor. 
BLUE  BELL-BELCHER  MINING  CO.  WASHINGTON. 

Office:  care  of  C.  E.  Mitchell,  Spokane,  Wash:  Mine  office:  Republic, 
Ferry  Co.,  Wash.  Organized  1906,  under  laws  of  Washington,  with  capi- 
talization $1,500,000,  shares  $1  par.  Lands,  sundry  claims,  known  as  the 
Blue  Beli  group,  carrying  3,000'  of  the  northwest  extension  of  the  Belcher 
vein. 
BLUE  BELL  COPPER  MINING  CO. 

Office;  36  Swiss  St.,  Cleveland,  Ohio.     Moribund. 
BLUE  BELL  MINING  CO.  CALIFORNIA. 

Office:  care  of  J.  J.  Sullivan,  Quiney,  Cal.     Lands,  sundry  claims  near 
Hosslekus*»*s,  Plumas  count}',  California     Idle. 
BLUE  BIRD  COPPER-GOLD  MNING  CO.  UTAH. 

Office:  care  of  M.  J.  True,  se^TCtary  and  general  manager,  Salt  Lake  City, 
Utah.  Minf)  office:  Milford,  Beaver  Co.,  Utah.  Lands  are  near  tlie  Hickory 
group  of  the  Majestic  company.  Main  shaft,  275'.  Property  thoiipjht  to  be 
valuable,  b-"^  company  in  sore  financial  straits,  at  la.st  accounts.      Idle. 
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BLUE  WING  MINE.  NORTH  CAROLINA. 

Mino  offico:  Biiker  City,  Granville  Co.,  N.  C.  Was  owned  formerly  by 
the  Blue  Wing  Coppc^r  Co.,  and  lat^r  by  the  Boston  &  Carolina  Copper  Mining 
Co.  Never  successful,  owing  to  bad  management.  Has  several  shafts,  of 
100'  to  317'  depth,  with  4  levels  opened  from  main  shaft,  these  showing 
extensive  bodies  of  disseminated  bomitc,  with  gangue  of  quartz  and  calcite. 
No  stoping  has  l)een  done  below  the  \h(y  level.  Idle  for  several  years. 
GEWERKSCHAFT  BOBERTHALER  ERZBERGWERKE.  GERMANY. 

Mine  office:   Kupferberg,  Schlesien,  Germany.     Dr.  Kossman,  manager 
Organized  June,  1902.     Production,  1902,  was  176,368  lbs.  fine  copper.     Em- 
ployed 21  men.  at  lust  accounts. 
BOBTAIL  MINES  CO.  ARIZONA. 

Dead.     Lands  now  held  by  Big  I^ead  Mining  &  Smelting  Co. 
BOCCHEGIANO  MINE.  ITALY. 

Owned  by  Societa  Anonima  delle  -Mlniere  rli  Montecatini. 
KONIGLICHE  HtJTTENVERWALTUNG  BODENMAIS..  GERMANY. 

Mine  office:  Ik)denmais,  Bavaria,  Germany.     Ores  are  iron  and  copper 
pyrites,  and  products  are  blue  vitriol  and  copperas.     Employs  about  80  men. 
SOCltTt  MINIERE  DE  BOGOSLOVSK.  *  RUSSIA. 

•Office:  18,  Theatre  Place,  St.  Pet<?rsburg,  Russia.  Mine  office:  Bog> 
oslovsk.  Government  of  Perm,  Russia.  Employs  1 ,000  men.  A.  Hitrovo,  chair- 
man; N.  1.  Vladikin,  general  manager.  Is  a  small  portion  of  the  Bogoslovsk 
Estate,  o\\Tied  by  State  Secretary  A.  PolovtsofT,  principal  basiness  of  the  es- 
tate being  the  manufacture  of  iron,  of  which  75,000  tons  of  finished  products  are 
turned  out  annually. 

Mines  are  in  four  group)s,  in  a  distance  of  three  miles.  Properties  include 
the  Vasilevsky,  600'  deep;  Bashmakovsky,  450'  deep;  Frolovsky,  TSO'  deep, 
and  the  Bogoslovsky,630'  deep.  These  mines  have  been  worked  for  upwards  of 
a  ccnturj\ 

Country  rock  adjoining  the  mine  is  limestone,  of  Lower  Devonian  age, 
through  which  have  erupt<jd  granite  and  porphyry,  mingled  with  tuflfs,  these 
overlaid  by  tentaculite  slat«,  followed  by  an  eruption  of  augite-gamet  rock. 
The  copper  ores  occur  along  the  contact  of  augite-gamet  with  other  rocks.  Ore 
is  chiefly  chalcopyrite,  associated  \\\i\\  pyrrhotite,  and  occasional  chalcocite, 
with  calcite,  quartz,  garnet  and  augite  gangue.  In  1904  the  largest  ore  body 
was  a  lense  of  15x50x180'.  The  Vasilevsky  was  completely  equipped  with 
modem  machinery,  hi  1904,  but  proved  an  expensive  failure.  Ore  is  hand- 
sorted  on  surface,  and  heap-roasted. 

The  smelting  plant,  near  the  mine,  has  four  48*  Pilz  furnaces,  of  28-tons 
capacity  each;  one  55-ton  42x144"  llaschette  furnace  and  two  IS-ton  41x65*' 
Raschette  furnaces.  All  furnaces  are  of  brick,  without  water-jackets.  Fuel  is 
inferior  charcoal,  made  from  pine  and  fir  wood.  Furnaces  turn  out  matte  of 
22%  to  35%  copper  t<?nor,  slags  averaging  0.3%.  The  matte  is  bessemerixed  to 
98%  blister  copper,  and  refined  in.  brick  furnaces  to  99.7%  copper  of  excellent 
quality. 

Costs  oftheBogoslovsk  average  as  follows,  per  ton  of  2,000  lbs:    Bfining, 
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$8.09;  hand-sorting,  31  cents;  roasting,  17  cents;  matte  smelting,  $2.12; 
bessemerizing,  89  cents;  refininic20  cents;  management,  35  cents;  administra- 
tion and  misoellaneous,  95  cents;  total,  per  ton  of  ore,  $13.08,  equivalent  to 
$0. 1378  per  pound  of  refined  copper. 

Rock  in  the  mines  is  phenomenally  hard.  In  addition  to  mining  and 
smelting,  the  management  of  the  Bogosiovsk  lays  out  money  liberally  in  a  vari- 
ety of  ways,  and  for  a  variety  of  purposes  other  than  of  a  business  nature,  these 
including  expenditures  for  roads,  schools,  a  mining  college,  geological  museum, 
old  people's  home,  charity,  free  medicines,  hospital,  etc.  Management  of  the 
property  is  progressive.  Production,  1903,  was  2,749,789  lbs.  fine  copper. 
BOHEMIAN  RANGE  COPPER  CO.  mCHIGAN. 

Office:  care  of  Mathew  Van  Orden,  treasurer,  Houghton,  Mich.  Is  a  synr 
dicate,  formed  to  explore  a  tract  of  960  acres,  lying  about  S}4  miles  ea^t  of  the 
Miskwabik.  Surface  trenching  showed  several  amygdaloid  beds.  Has  an  83' 
shaft,  with  289'  of  drifts,  on  an  amygdaloid  bed  about  8'  wide.  Geology 
of  the  property  seems  uncertain.  Work  was  stopped  June  15,  1905. 
BOLAftOS  MINIlfG  CO.  IfEXICO. 

Office:  care  of  M.  M.  Stephens,  president,  St.  Louis,  Mo.  Mine  office: 
Bolafios,  Jalisco,  Mex.  W.  C.  Stith,  president;  C.  W.  Sinamons,  treasurer; 
Juan  B.  Yzabal,  general  manager;  Walter  R.  Hazel,  superintendent.  Or- 
ganized, circa  1904,  to  succeed  the  bankrupt  Bolafios  Mining  &  Milling  Co., 
Management  plans  installation  of  hydro-electric  power  plant,  on  the  Bolafios 
river. 
BOLAftOS  MINING  &  MILLING  CO.  MEXICO. 

Reorganized,  circa  1904,  as  Bolafios  Mining  Co. 
COMPAGNIE  DU  BOLEO.  MEXICO. 

Offices^  56,  Rue  de  Provence,  Paris,  France.  American  office:  614  San- 
some  St.,  San  Francisco,  Cal.  Mine  office:  Santa  Rosalia,  Baja  California, 
Mex.  Paul  Mirabaud,  chairman;  Charles Laforgue, director-general;  M.  Demo- 
rest,  secretary;  Ernest  Michot,  mine  manager;  W.  W.  Rose,  general  mine  super- 
intendent. Organized  May  16, 1885,  under  laws  of  France,  with  capitalization 
12,000,000  francs,  shares  500  f.  par.  Debentures,  1, 782,000  francs,  in  bonds  of 
500f.,  bearing  4.5%  interest.  Dividends  have  been  as  follows:  62  francs,  50 
centimes  each  for  1901  and  1902;  104  francs,  16  centimes,  in  1903;  135  francs,  41 
centimes,  in  1904,  and  200  francs  in  1905.  Company  is  supposed  to  be  con- 
trolled by  the  French  house  of  Rothschild.  Enjoys,  for  a  period  of  20 
years,  ending  Dec.  17,  1912,  exemption  from  all  federal  and  local  taxes,  ex- 
cept stamp  taxes;  exemption  of  employes  from  military  and  civil  service, 
and  exemption  from  customs  duties  and  local  dues,  and  for  a  term  of  50 
years,  expiring  1942,  is  exempt  from  export  duties  on  copper  produced  and 
import  duties  on  fuel  consumed.  In  addition  to  its  own  mines,  the  Com- 
pagnie  du  Boleo  owns  a  considerable  proportion  of  the  stock  issue  of  the 
Compagnie  d'lnguaran. 

Mineral  lands  are  1 1  groups,  including  3  principal  groups  of  mines  known 
as  the  Soledad,  Providencia  and  Purgatorio,  also  a  promising  new  mine,  known 
as  La  Bricas,  and  11,920  hectareas  of  grazing  lands,  south  of  the  mines.     The 
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ore  occurs  in  a  formation  of  Tertiary  conglomerates,  sandstones  and  tuffs,  tra- 
versed at  certain  points  by  trachyte,  the  cupriferous  tufifs  overlying  oong^om-* 
erates  of  erruptive  rock  pebbles,  and  being  surmounted  by  argillaceous  tuffs 
all  traversed  by  fissures.  The  ores  are  of  great  variety,  including  cuprite,  mel- 
aconite,  azurite,  malachite,  crednerite,  chrysocolla,  atacamite,  oovellite,  and 
chalcocite.  There  are  three  cupriferous  beds,  of  which  the  upper  averages 
about  3'  in  thickness,  the  middle  2'  to  3',  and  the  bottom  bed  2'  to  lO*.  The 
middle  bed  carries  oxide  and  carbonate  ores  in  odlitic  concretions,  known  locally 
as  boleos,  hence  the  name  of  the  mine.  The  lowest  bed  is  partly  below  the 
water-line,  and  carries  sulphide  ores,  as  well  as  oxides  and  carbonates.  The  ore 
is  disseminated  through  the  tuffs  in  thin,  irregular  veins,  with  clay  gouge,  and 
has  a  marked  concentration  toward  the  bottom  of  each  bed,  where  the  ore  forms 
compact  layers  of  6*  to  12^.  The  main  workings  are  15  metres  to  200  metree 
above  sea-level,  the  mine  being  opened  by  numerous  tunnels,  and  by  7  shafts  of 
the  following  depths:  Sombrero,  98  metres;  Carmen,  53m.;  Purgatorio,  55m.; 
Central,  156m.;  Amelia,  48m.;  Santa' Rita,  86m.;  San  Juan,  86m.  The  mine  is 
extensively  developed,  having  about  125  kilometres  of  undergroundopenings. 

The  mine  has  complete  steam  and  electric  plants,  generating  about  2,000 
h.  p.  from  steam  engines,  of  which  1,500  h.  p.  is  transformed  by  three-phase  dy- 
namos, for  distribution  to  the  various  mines,  and  for  the  electric  locomotives 
used.  Owing  to  the  peculiar  nature  of  the  mine,  all  drilling  is  done  by  faand^ 
and  the  richness  of  the  ore  is  such  that  no  mechanical  concentration  is  at 
tempted,  hand-sorting  being  deemed  sufficient.  The  smelting  plant,  rebuilt, 
1901,  has  eight  150-ton  water-jacket  furnaces.  The  ore  is  smelted  to  a  matte 
of  58%  to  65%  tenor,  and  about  one-third  of  the  matte  is  reduced  to  black 
copper  of  89%  to  94%  tenor,  both  matte  and  bars  being  shipped  to  Fal- 
mouth, England,  for  rt'fining.  German  coal  and  coke  are  used  for  smelting  and 
coal  briquettes  for  general  fuel.  The  average  net  copper  retiun  of  ore 
smelted  was  4.29%  in  1900,  3.95%  in  1001,  4.38%  in  1902,  and  3.07%  in 
1905.  Ore  is  hand-sorted  and  machine-briquet  ted,  at  a  cost  of  only  one  franc 
per  ton,  the  argillaceous  gangue  serving  as  a  natural  binder. 

The  climate  is  tropical  and  the  country  is  extremely  arid.  Potable  water 
is  secured  by  a  pipe-line  of  16,074  metres, from  a  reservoir  on  the  Yaqui  plateau , 
with  pumps  at  Santa  Aguede  and  Santa  Rita.  There  also  is  a  condensing  plant, 
with  4  powerful  pumps,  for  the  distillation  of  sea-water.  A  private  railroad,  of 
30  kilometres,  connects  the  mines  with  the  smelter  at  Sant*  Rosalia,  the  road 
having  9  locomotives  and  120  cars.  At  the  port  of  Santa  Rosalia,  opposite 
Guaymas,  Sonora,  is  a  town  of  7,000  people,  dependent  Solely  on  the  mines  and 
smelter.  The  company  has  a  340- met  re  jetty,  and  owns  a  sailing  vessel  of  350 
tons  register.  Extensive  harbor  improvements  are  in  progress,  these  including 
the  construction  of  breakwaters  of  650'  and  2,500',  also  two  new  wharves.  Mis- 
cellaneous enterprises  include  several  general  stores,  a  sawmill,  four  schools  and 
a  hospital. 

Wages  are  SI. 25  per  day,  Mexican,  for  common  labor,  with  free  water  and 
medical  attendance,  but  owing  to  much  liighcr  wages  being  paid  on  the  main- 
land, across  the  Ciulf  of  California,  the  Bolco  is  suffering  from  a  scarcity  of  labor, 
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and  is  workiiig  only  1,600  men,  when  3,000  could  be  employed  to  advantage. 
A  large  number  of  Chinese  coolies  were  hired,  hi  1903-1904,  but  only  a  few 
remained  at  tlie  mines.  Of  500  Japanese  imported  in  1904«  only  40  remained 
at  the  mine  at  the  close  of  the  year,  and  the  importation  of  tropical  labor  from 
Tepic  also  proved  a  failure.  Pibductioq  of  fine  copper  has  been  as  follows: 
In  1902,  10,953  metric  tons,  from  249,895  metric  tons  ore:  in  1903, 10,480 
tons  copper  from  230,490  tons  ore;  in  1904,  11,122  tons  copper,  and  in  1905; 
10,350  metric  tons  fine  copper,  equivalent  to  22,817,610  lbs.  avoirdupois, 
from  260,694  tons  ore.  The  property  is  one  of  great  merit,  and  is  ably  man- 
aged, under  more  than  commonly  trying  circumstances. 
BOLINAS  COPPER  MINING  CO.  CALIFORNIA. 

Office:  253  Spear  St.,  San  Francisco,  Gal.  T.  P.  H.  Whitelaw,  president 
and  manager.  Lands,  sundry  claims,  showing  9  veins,  6^  to  2^  wide,  in  serpen- 
tine, 4  miles  noitlieast  of  Bolinas  Bay,  Marin  county.  California,  on  which 
considerable  development  work  has  been  done.  Ore  on  the  dumps  is  said  to 
carry  5%  to  10%  copper.  Has  a  good  equipment,  including  a  concentrator. 
Idle  at  last  accounts,  and  company  refuses  to  furnish  any  statement. 
BOMPA  SYNDICATE.  AUSTRALIA. 

At  last  accounts  T^-as developing  a  copper  property* at  Glasford  Creek,  Glad- 
stone district,  Queensland,  Australia.     Showing  said  to  be  promising,  but  dis- 
trict lacks  railway  connections,  which  must  be  had  before  successful  mining  can 
\te  done  upon  any  considerable  scale. 
BONANZA  CIRCLE  MINES.  ARIZONA. 

A  nickname  for  a  group  of  mines  at  Bisbee,  Cochise  county,  Arizona,  which 
are  under  the  same  general  management.  Properties  are  described  under  their 
respective  titles,  companies  in  question  I>eing  the  Calumet  &  Arizona,  Calumet 
A  Pittsburg,  Lake  Superior  &  Pittsburg,  Pittsburg  <fe  Duluth,  Pittsburg 
Sc  Superior  American-Saginaw  and  Warren  Realty  &  Development. 
BONANZA  COPPER  CO.  NEW  MEXICO. 

Mine  office:  Las  Vegas,  San  Miguel  Co.,  N.  M.      Chas.  N.  Petteys,  presi- 
dent and  manager;  Geo.  H.  Himter,  secretary.   Has  steam  power,  a  small  con- 
centrator and  a  25-ton  leaching  plant. 
BONANZA  GROUP.  ALASEA. 

Owned  by  the  Alaska  Copper  &  Coal  Co. 
BONANZA  MINING  CO.  BRITISH  COLUMBIA 

Letter  returned  unclaimed  from  former  office,  Fort  Simpson,  B.  C.  Lands 
were  sundry  claims  in  the  Cassiar  district. 
BONANZA  MINING  CO.  MEXICO. 

Office:  care  of  Chas.  Sidlar,  secretary,  Sunbury,  Pa.    Mine  office:  Ameca, 
Jalisco,  Mex.     Hon.  Thos.  Savage,  president;  E.  J.  Callahan,  general  manager. 
Organized   1905,  by  shareholders  of  the  Amparo  Mining  Co.,  to  take  over  the 
Barranca  mine,  bought  for  $30,000. 
BONANZA  MINING  &  SlfELTING  CO.  WASHINGTON. 

Office:  81  Sullivan  Bldg.,  Seattle,  Wash.  Lands  are  the  Edison  group, 
12  claims,  in  the  Silver' Creek  district  of  Snohomish  county,  Washington, 
opened  by  tunnels  aggregating  2,100'  length,  shoeing  auriferous  copper  ores. 


;j7(i  THE  COPPER  FfAXDBOOK. 

BONANZA  MOUNTAIN  GOLD  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Mine  oiFice:  Grand  Forks,  Yaie  district,  B.C.  F.  H.  Knight,  superintendent, 
at  last  accounts.  Has  low-grade  auriferous  and  argentiferous  copper  ores.  Idle. 
BONANZA  QUEEN  MINING  CO.,  LTD.  WASHINOTOH. 

Office:  Minneapolis,  Minn.     Mii\e  office:  Silverton,  Snohomish,  Co.,  WasL 
Richard  H.  Harehold,  superintendent.     Lands,  8  claims,  showing  4  veins,  car- 
rying auriferous  copper  ores.     Has  about  1 ,200'  of  underground  openings. 
BONITO  COPPER  CO.  ARIZONA 

Mine  office:  Safford,  Graham  Co.,  Ariz.   Said  to  plan  installing  a  leaching 
plant. 
BONMAHON  COPPER  MINES  DEVELOPMENT  IRELAND. 

SYNDICATE,  LTD. 

Offices;  Broad  Street  House,  London,  E.C.,  Eng.  Mine  office:  Water- 
ford,  County  Waterford.  Ireland.  Sir  James  Aloysius  Power,  chairman;  H.  J. 
Dixon,  secretary;  Alfred  Thorpe,  auditor;  Arthur  Llewellyn  Pearce,  consult- 
ing engineer.  Organized  Nov.  16,  1905,  with  capitalization  £30,000,  shares 
£1  par.  Lands,  180  acres,  on  Boiimahon  Bay,  including  the  Knockmahon  and 
Tankardstown  mines.  These  properties  were  worked  nearly  50  years,  begin- 
ning 1824,and  have  an  authenticated  production,  1824-1865,of  £1,339,232,  from 
which  profits  of  £543,011  are  said  to  have  been  made.  Ore  won  during  this 
period  is  said  to  have  averaged  10%,  which  either  is  an  overestimate,  or  else 
was  secured  by  very  careful  hand-selection.  Property  shows  large  reserves  of 
low  and  medium  grade  ores,  and  is  considered  decidedly  promising. 
BONNER  MINE.  OIITARIO. 

A  group  of  idle  claims  on  Micliipicoten  Island,  Algoma,  Ontario. 
BONNEY  MINING  CO.  NEW  MEXICO. 

Office:  117  East  18th  St.,  Chicago,  lib.  Mine  office:  Lordsburg,  Grant 
Co.,  N.  M.  S.  W.  Maltbie,  president  and  general  manager;  J.  B.  Foster, 
secretary  and  treasurer.  Lands,  sundr>'  claims,  showing  ores  with  values  mainly 
in  copper.  Development  was  being  delayed,  at  close  of  1905,  by  non-deliv- 
ery of  machinery  ordered.  Said  to  plan  building  a  50-ton  concentrator  and 
reverberatory  furnace,  and  installing  electric  power  at  the  mine  and  reduction 
works. 
BONNIE  BELLE  MINING  &  MILLING  CO.  WYOMINO. 

Dead.     Had  claims  near  the  Ferris-Haggarty  mine. 
BOODLE  MINING  SYNDICATE,  LTD.  COLORADO. 

Offices:  40,  St.  Mary  Axe,  Ix)ndon,  E.  C,  Eng.  Letters  returned  unclain^ 
ed  from  former  mine  oflicc,  Centnil  City,  Gilpin  Co.,  Colo.  Jolm  Peter  Reid, 
chairman;  Chas.  Pearson,  secretary';  W.  J.  Richards,  superintendent.  Capital- 
ization, £15,000;  sliarcs  £1  par;  issued,  7,500  shares,  15s.  called  up.  Ores 
c^rr^'  gold,  silver,  and  copper.  Idle  for  several  years. 
BORNITE  COPPER  CO.  MONTANA. 

Office:  150  Fifth  Ave.,  New  York.  Mine  office:  Blackfoot,  Teton  Co., 
Mont.  J.  B.  Holmes,  president.  Capitalization  $5,000,000,  sliares  $5  par.  Is  the 
successor  of  the  Imperial  Montana  Copper  Mining,  Smelting  &  Water  Power 
Co.,  which  was  the  successor  of  the  Blackfoot  Copper  Co.     Presumably  idle. 
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>PPER  A  GOLD  mmrno  co.  arizowa* 

'  rptMrned  iinc!^\imed  from  former  office,  16  8t4te  St.,  Boston,  Ma««. 
resident;  (ieo.  D.  Coktnan,  i^ecretajy  and  treasurer;  W. 
lent.     Lanrb  tkn-  on  Cmm  AtoimtaiQ,  Al&riccipa  county, 
prty  idle  and  corapany  in^jolvent . 
>PP£R  &  GOLD  MHUNG  CO.  WASHINGTOH. 

rare  of  C.  VV.  Co<fiji,  pnesrdent,  Bangor,  Me,     Mine  office:  Dar- 
iCo,,Wasli.  Wilbur  E.  Frank, socretaiy;  C*  G.  Austin,  gjen- 
Londs,  11  claims,  in  the   Stillaguamish   district,    show    large 
I  auriferou^s  and  arigenttferoiis  boraite  and  chalcopy- 
elopn  I '  I  unnel. 

COPPER  &  GOLD  MIKING  CO.  WASHINGTON. 

11    elaJTU!^   in   the  Stlki^mmir^h   district  of    Snohoini.-h   cf^unty 
carn^TDg  aiuiferou-s  bomiie  and  chalcopyritcu     Wa*  do'cloping 
rable  ^igor  at  last  accounts. 
KISGRXJBER.  NORWAY. 

Bci^mu  in  Ranen«  Norway.    Work>  <iiv^ earning  W  h%  and 
er,  and  up  t-o  5(>%   isulphur,  latter  clement  funii^hkn^   tho 
Production,    1902,   waj*  circa   24,000  ton*  of  cuprtfen>tfe» 


i  ARIZONA  CONSOLIDATED  COPPER  CO.  ARIZONA. 

IrvtiirDrd  iirirlainied  t'mni  fonneroHkx?,  501-7  Water  St.,  Boatoa, 
ARIZONA  COPPER  CO. 
131  .SUtc  St..  Boston,  Ma.v-. 
kARIZONA  GOLD  &  COPPER  MINES  CO. 

returned    unclaimed    from     former   office,    405-31    State    St», 


-ARIZONA  MINING  CO,  ARIZONA. 

4tj  Bnmdway,  New  York.     Letter  returned  tmclaimed  from  fonner 
I  Morrisiovvn,  Maricopa   Co.,   Ariz.       Henry  Livingston  Bowdoin, 
r.  J.  Smitii,  secretary;  W-  1".  Smith,  treasurer  and  general   mana- 
1901,  utider  laws  of  Arizotiu,  with  capitalijiation    $5,000,000. 
I  $500,000,  shares  $1  par  Lands,  10  claims,  area  200  acres,  in 
\  diatrif  t,  showing  5  fist^ure  veins,  of  which  two,  averaging  4'  to  2t/ 
I  by  three  shafts  of  20'  to  50'.  and  an  80'  tunnel,  showing  oxide 
le  ones  giWng  anaaysof  1%  to  40%  copper,  and  $1  to  $22  guhl 
ihvrand  galena. 

£  COLUMBIA  COPPER  BRITISH  COLUMBU. 

i  SMELTING  CO. 
*  d<*^d       r.o^t  title  tn  pnopt^rty. 

0MBLA  MINING  CO,  BRITISH  COLUMBIA. 

!.,  Nc>*  York,     Moribtmd. 

rS  MIKB.  ARIZONA. 

.    I  ...„.,.•  /--.r..  r.  ..,„^.f  mine  office.  fJilljcrt,  Arizona. 

•0  CO-  ^        NORTH  CAROLINA. 

Qm!  lUiii:  \S  lii^  viaif-,  l,  iille,  and  company  mnriband 


3R0  THE  COPPER  HANDBOOK. 

represent  alx)nt  30  cents  silver  iind  fiO  rents  gold,  a  total  of  90  cents  from 
each  ton,  the  sum,  multiplied  by  the  mine's  tonnage,  represents  severai  hun- 
dreds of  millions  of  dollars.  It  is  estimated  by  the  management  that  copper 
can  be  made  for  8.5c  per  pound,  from  the  porphyritic  ore,  figuring  gold  and 
silver  toward  reducing  the  cost  of  the  copper,  which,  at  any  normal  market, 
would  render  the  property  reasonably  certain  to  give  $2  to  S3  per  ton  profit 
upon  the  ore — a  net  future  profit  of  anywhere  from  $600,000,000  to 
$1,050,000,000.  The  figures  are  dizzy,  but  the  ore  is  there.  It  might  be  re- 
marked, however,  that  it  will  take  one  to  two  centuries,  if  the  mine  be  opened 
upon  as  large  a  scale  as  the  greatest  of  the  world's  present  copper  producers, 
to  grind  up  all  the  ore,  and  convert  it  into  dividends,  so  stockholders  must 
not  grow  clamorous  for  the  entire  profit  immediately. 

Mine  e<iuipment  includes  a  165-h.  p.  steam  plant,  with  30-h.  p.  hoist,  20- 
drill  duplex  Hand  air-compressor,  and  24  power  drills.  Mine  buildings 
include  a  30x45'  carpenter  shop,  25x45'  macliine  shop,  2  smithies,  oflice,  lab- 
oratory, warehouse  and  various  other  small  mine  structures.  An  experi- 
mental 5-stamp  mill  is  used  for  testing  ores.  The  Copper  Belt  railroad 
connects  with  the  mine's  ore-bins,  antl  the  company  has  a  2^-mile  standard- 
gauge  private  rail  line,  ec|uippKxi  with  5  locomotives  and  50  dump  cars.  Two 
95-ton  Vulcan  steam-shovels  have  been  bought,  and  will  strip  the  capping 
from  the  porphyry  ore  body. 

The  millsite,  area  117  acres,  with  ample  water  supply,  is  at  Bostonia,  on 
Garfield  Beaoh,  upon  the  western  shore  of  Salt  Lake.  It  was  at  first  planned  to 
build  a  500-ton  concentrator,  at  a  cost  of  about  $125,000,  to  reduce  the  ores  de* 
veloped  in  the  sulphide  zone,  but  the  astounding  developments  on  the  porphyiy 
zone  compelled  an  entire  change  of  plans,  and  a  3,000-ton  mill  is  to  be  built,  ad- 
joining the  2,000-ton  smelter  of  the  American  Smelting  &  Refining  Co.  This 
mill,  of  st«el  throughout,  will  be  of  the  most  modem  construction  and  equip- 
ment, and  will  cost  upwards  of  $1,000,000,  the  parent  company  having  raised 
£250,000  by  a  bond  issue,  to  defray  the  cost  of  the  new  mill.  It  is  probable  that 
crushing  will  be  done  by  stamps,  rather  than  by  roUs. 

Production  has  been  secured  for  several  years,  by  ore  shipments  from  the 
sulphide  zone.  In  1904  the  mine  made  3,223,836  lbs.  fine  copper  and  in  1905, 
circa  3,500,000  lbs.  Average  cost  of  mining  was  $1.52  per  ton.  For  the  fiscal 
year  ending  Sept.  30,  1905,  the  company  made  a  mining  profit  of  $172,158.13, 
with  expenditures  of  $23,596. 10  for  construction  account,  leaving  a  net  profit  of 
$148,562.03  on  the  year's  operations.  The  mine  employs  125  men  on  the  sul- 
phide zone,  and  100  on  the  porphyry  workings.  Production  is  300  tons  of  ore 
daily,  to  be  increased,  ujxon  completion  of  the  new  Garfield  smelter  of  the 
American  Smelting  and  Refining  Co. ,  to  800  tons  daily.  The  full  benefit  of  the 
3,000-ton  mill  cannot  be  felt  until  1908,  by  which  time  the  Boston  Consolidated 
should  be  producing  daily  about  3,0(X)  tons  of  1.75%  to  2%  porphyritic  ore, 
and  at  least  1,000  to  1,200  tons  of  3%  to  3.5%  ore  from  the  sulphide  zone,  and 
making  fine  copper  at  the  rate  of  between  40.000,000  and  50,000.000  Ibe. 
yearly.  The  mine  is  one  of  magnificent  capabilities,  and  the  management 
seems  fully  alive  to  them,  and  fully  competent  to  make  the  moet  of  thenir 
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will  displace  cages  also,  because  of  their  superior  quickness  in  operation,  which 
means  lower  hoisting  charges.  The  new  ecjuipment  will  include  a  new  boiler 
plant.  Machinery  equipment  at  the  old  Leonard  shaft  includes  a  50-drill 
Nordberg  compound  air-compressor  with  15^,  28*  and  42f  steam  cylinders,  and 
19*,  27'^,  29*,  and  42*  air  cylinders,  also  a  duplex  Risdon  compressor  with  14*, 
26*  and  30*  steam  cyhnders  and  14*  and  30*  air  cylinders.  The  Allis-Chal- 
mers  hoist  at  the  old  shaft  has  19x48*  cylinders,  operating  2  double-deck  cages. 
There  also  is  a  12x14*  Risdon  sinking  engine.  A  new  and  improved  precipitat- 
ting  plant  was  built  at  the  Leonard,  replacing  two  old  plants  ,  in  1905. 

The  Mountain  View  Mine  has  an  1,851'  three-compartment  shaft,  with  15 
^xits  and  connections.  On  surface  is  a  1 15'  steel  gallows-frame,  and  the  old 
1 8x48*  Allis  engine  has  been  replaced  by  a  new  hoLst  good  for  3,000'.  Plant  in- 
cludes an  Allis  air-compressor  with  20x42*  steam  cylinders  and  22x42*  air  cylin- 
ders, and  a  1 2x  1 4*  Risdon  sinking  engine. 

The  Pennsylvania  mine  has  an  1,875'  three-compartment  shaft,  which  was 
deepened  314'  in  1905.  The  Pennsylvania  is  connected  underground  with  the 
Mountain  View,  St.  Lawrence  and  Silver  Bow  No.  1  mines.  Surface  plant  in- 
cludes a  19x48*  Allis  hoist,  operating  two  double-deck  cages,  a  12x14*  sinking 
engine  and  an  IngersoU-Sergeant  air-compressor  with  20x30*  steam  cylinders 
and  24  V$x30*  air  cylinders. 

The  West  Colusa  has  a  1,634'  three-compartment  shaft,  deepened  198' 
during  1905,  and  it  is  planned  to  deepen  it  to  2,000'  during  1906.  The  mine  has 
fleven  exits  and  connections,  and  is  timbered  with  10x10*  and  12x12*  square 
sets.  Surface  equipment  includes  a  60'  steel  gallows-frame,  13x12*  Iron  Bay 
sinking  engine  and  20x60*  Nordberg  hoist  operating  2  single-deck  cages. 

The  East  Colusa  has  a  900'  three-compartment  shaft,  with  four  exits,  and 
is  ecjuipped  with  a  10x32*  Griifith  &  Wedge  hoist. 

The  Moose  mine  has  a  400'  shaft.  This  is  a  comparatively  new  property, 
but  little  developed,  and  was  idle  in  1905. 

Among  the  miscellaneous  properties  are  the  Comanche,  slightly  developed, 
and  the  Badger,  whicji  has  been  leased.  The  Boston  &  Montana  o^vns  110 
acres  of  ground  on  the  Meaderville  flat,  and  this  has  been  opened  to  some  extent 
by  two  shafts,  known  as  Nos.  4  and  5.  This  ground,  formerly  held  in  poor 
repute,  is^uch  increased  in  promise  by  developments  of  a  favorable  nature 
made  at  other  properties  in  East  Butte. 

Steam  power  is  ased  exclusively  at  t  he  mine.  The  water  from  the  Moiin- 
t;iin  View  and  East  and  West  Colusa  mines  drains  to  the  1,20(/  level  of  tiio 
l.«onard,  and  is  forked  thence  by  a  duplex  station-pump  with  Nordljerg  steam- 
end  20*x40*x42*  and  7J4x42*  plungers.  The  steam-end  is  fitted  with  Corliss 
valves  and  carries  a  fly-wheel.  The  water-end  was  made  by  the  company  and 
cast  in  the  Silver  Bow  foundry,  at  Butte.  Valves  are  of  the  pot  form,  and  the 
entire  water-end  is  phosphor-bronze,  and  columns  are  lined  with  wood,  thor- 
oughly soaked  with  oil  and  coated  on  the  inside  with  hot  tar,  to  withstand  the 
corrosive  action  of  the  mine  water.  Ultimately  all  of  the  company 's  mines  will 
be  unwatered  from  this  plant,  which  is  capable  of  raising  1,000  gallons  per  min- 
ute, against  a  head  of  1,200'.    The  mine  water,  which  carries  considerable  cop- 
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per  in  solution,  is  leached*on  reaching  surface,  the  copper  being  precipitatc»d  on 
scrap-iron,  and  product  turned  into  hhiestone. 

The  ore  IxKlies  of  the  various  l^ton  &  Montana  mines  are  very  extensive, 
and  reserves  of  smelting  gnido  ore  alone*  nrv  estimated  at  alK)Ut  3,G00,U0U  tons. 
The  mine  has  some  stopt^s  of  higii-gmde  on*  nearly  200'\nde,and  is  opened  sev- 
eral years  ahead  of  any  jxxssible  productive  requirements.  Nearly  150  power 
drills  are  operated  in  the  various  mines  of  the  company,  and  tlie  production 
is  divided  into  approximately  85%  concentrating  ore  and  15%  smelting  ore. 

The  concentrator  and  smelter  are  at  Great  Falls,  171  miles  from  the 
mine,  with  a  freight  charge  of  $1  per  ton  on  ore,  over  tlie  Great  Northern 
railway,  tho  high  freight  rate  being  offset  by  the  advantage  of  the  water- 
power  developtni  at  Great  Falls.  The  concentrator  is  second  only  in  size 
to  the  monstrous  Washoe  plant  of  tlie  Anaconda,  and  is  in  six  sections, 
each  a  complete  mill  in  itself,  the  six  having  a  total  capacity  of  2,700  tons 
daily.  Tho  building  is  of  wood  and  is  equipped  with  six  10x20*  and  tweh'e 
5x12*^  Blake  riciprocating  crushers,  15  Huntington  mills,  18  rolls,  317  sieves, 
68  Hartz  jigs,  249  Evans  jigs,  5  Overstrom  concentrators,  42  Wilfley  con- 
centrators 10  six-foot  vanners  and  54  four-foot  vanners.  Thirty  Evans 
round   slime-tables  were  displaced  by  40  Wilfley  tables,  in  1906. 

The  smelter  treats  300  to  400  tons  of  high  grade  ore,  and  the  miU-product 
of  about  2,700  tons  of  concentrating  ore,  daily.  The  plant  has  22  McDougall  cttL- 
ciners,  five  500-ton  water-jacket  blast-furnaces,  four  175-ton  rcverberatory  fur- 
naces and  12  converters  of  the  upright  tyix),  each  84x170"  outside  dimensions. 
Product  is  blister  copper  of  99%  tenor,  carrj'ing  40  oz.  silver  and  0.25 
oz.  gold  per  ton.  In  connection  with  the  smelter  there  is  a  very  large  electrolytic 
refinery,  having  a  daily  capacity  of  70  tonsof  refined  copper  cathodes,  the  gold 
and  silver  slimes  being  redueeil  and  parted  in  a  refinery  at  the  plant.  The  elec- 
trolytic plant  also  has  3  furnaces  for  melting  cathodes  for  casting  the  refined 
copper  into  wir^bars,  cakes  and  ingot.s.  The  electrolytic  copper  from  this 
plant  is  very  pure,  and  ranks  high  in  the  market.  A  portion  of  the  blister  cop- 
per from  the  smelter  is  sent  to  the  Raritan  copper  works,  at  Perth  Amboy,  N.J., 
and  the  plant  also  does  a  very  limitcii  amount  of  custom  smelting.  Current  for 
the  electrolytic  plant  is  carried  by  solid  overlapping  slabs  of  copper.  The  man- 
agement is  giving  consideration  to  the  matter  of  increasing  the  present  capac- 
ity of  the  Great  Falls  plant  by  about  25%,  but  the  plans  in  tliat  connecti<m 
arc  still  of  a  tentative  nature. 

Power  for  tlie  concentrator,  smelter  and  electrolytic  refinery,  is  secured 
from  the  Black  Eagle  falls  of  tiie  Missouri  river,  these  having  a  42'  efrecti\'e 
head,  and  generating  8,700  h.  p.,  except  at  the  lowest  stages  of  i^ater.  The 
auxiliary  steam  plant  ha,s  2,400  h.  p.  in  Stirling  water-tube  boilers,  and  can 
supply  water  for  the  concentrator,  blast-furnace  blowers,  electric  motors, 
and  cranes,  in  pi^riods  of  low  water. 

Fuel  consumption  for  1905  was  37,000  tons  of  coal  at  the  mines,  while 
at  the  reduction  work.^  were  burned  250  cords  of  wood,  130,518  tons  of 
coal  and  51,372  tons  of  coke. 

For  seven  yt  ars  the  Boston  &  Montana  was  materially  hampered  iik  lis 
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operations  by  litigation  with  the  Montana  Ore  Purchasing  Co.,  United 
Copper  Co.,  and  various  corporations  f^ubsidary  to  the  two  companies 
naniLKl.  This  was  ended,  in  February,  1906,  by  the  formation  of  the  Butte 
Coalition  Mining  Co.,  which  took  over  practically  all  of  the  Heinzci  interests 
in  tlie  Butte  camp,  and  tlie  slate  has  been  wiped  cltar  of  the  disastrous 
litigation  that  has  done  so  much  harm,  in  the  the  past,  to  all  the  big  mines 
of  the  camp. 

Production,  for  the  calendar  year  1905  was  approximately  89,000,000  lbs. 
fine  copper.     The  management  of  the  mine  is  all  that  could  be  desired . 
BOSTON  &  NEVADA  MINING  CO.  NEVADA. 

Letter  returned  unclaimed  from  former  mine  office,  Yerington,   Ne- 
vada. 
BOSTON  &  NEW  MEXICO  COPPER  CO.  NEW  MEXICO. 

Office:  502  Colonial  Bldg.,  Boston,  Mass.  John  E.  Kimball,  president; 
Andrew  Swanaon,  treasurer;  C.  J.  Arthur,  secretary  and  manager.  Organ- 
ised April,  1903,  under  laws  of  South  Dakota  with  capitalization  $200,000. 
Lands,  sundry  mining  claims  in  Socorro  county,  New  Mexico.  Apparently  a 
stock- jobbing  scheme  merely. 
BOSTON  &  PIOCHE  MINING  &  DEVELOPMENT  CO.  NEVADA. 

Office:  Boston,  Mass.    Mine  office:  Pioche,  Lincoln  Co.,  Nev.     C.  S.  Mil- 
ler, general  manager.     Land,  10  claims,  lying  to  the  eastward  of  the  Nevada- 
Utah  property,  including  the  Fannie  and  Pea  vino  mines,  both  small  producers, 
in  the  past.     Development  is  by  shaft. 
BOSTON  &  ST.  MARY  COPPER  mNING  CO. 

Letter  returned  unclaimed  from  former  office,  Great  Falls,  Montana. 
BOSTON^T.  PAUL  CONSOLIDATED  WASHINGTON. 

COPPER  MINING  CO. 

Office:  712  St.  Peter  St.,  St.  Paul,  Minn.     Mine  office:  Index,  Snoliomish 
Co.,  Wash.     Wm.  H.  Baker,  president;  O.  S.  Derringer,  aerretary.     CapitaU 
iiation  $2,000,000,  shares  $1  par.  Lands,  8  claims,  adjoining  the  Ethel.     Idle. 
except  for  annual  assessment  work. 
BOSTON  &  SEATTLE  MINING  CO.  MONTANA. 

Office:  care  of  C.  R.  Tuttle,  secretary,  Cleveland,  Ohio.  Mine  olfice: 
EUliston,  Powell  Co.,  Montana.  A.  J.  Wheeler,  president;  Robt.  I.  McKay, 
treasurer.  Lands,  11  claims,  4  patented,  circa  12  miles  from  Elliston, 
said  to  show  large  bodies  of  low-grade  ore,  which  might  be  worked  advantag- 
eously only  with  railroad  facilities,  now  lacking.  Presumably  idle. 
BOSTON  &  SEVEN  DEVILS  COPPER  CO.  IDAHO. 

Dead. 
BOSTON-SIERRA  MADRA  MINE  INDUSTRY  CO.  WYOMING. 

Office:  1118-59  Clark  St.,  Chicago,  Ills.  Mine  office:  Slater,  Routt  Co., 
Colo.  Employs  5  men.  Amos  Pettibone,  president;  Lewis  A.  Pease,  secre- 
tary, treasurer  and  general  manager;  D.  E.  Turner,  Kuperintendent.  Orgiin- 
i»ed  December,  1900,  under  laws  of  Wyoming,  with  capitalization  $1,(K)().0(X), 
rluLTC  tl  par.  Lands,  two  claims,  area  41.3  acres,  in  the  Three  Forks  district 
of  Carbon  county,  Wyoming,  carrying  2  fissure  veins  in  andesite,  opened  by 
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Bhoftfl  of  40'  and  IGO',  and  a  100'  tunnel,  with  U2tX)'  of 

showing  argeiiiiferous  giilena,  rupriteimd  chalcopyrite. 

road,  but  expects  rail  connect  inns  shf>rtly. 

BOSTON  &  SILVERTON  MINING  &  REDUCTION  CO.  COLORADO, 

Oifice:  l\9  Court  St.,  Iiost«»n,  Mhh^.     Mine  otfji^e:  Silverton,  San  Juan  Co^, 
Colo,     A.  A.  Lamont,  superintendent.     Ores  t!arry  gold»  silver*  lead  and  cop- 
per-    Has  steam  power  and  a  lOstamp  mill.     Claims  too  much  in  iU  Isteratuie 
offering  stock, 
BOSTON  TERRACE  COPPER  MINING  CO.  UTAH 

Uffice:  f>;n-5H  Static  St.,  Boston,  Muss.     H.  T.  Gerrish,  treasurer.     Capi- 
talization $,50(),OfXJ,   shares   $1    par;    issued,  $1,400,000.      Lands,   11  claims,  J 
area  220  acre^,  in  the  Newfoundland  district  of  Box  Elder  county,  Utah»  having  | 
about  one-half  mile  of  undergniurid  o[jenings,  ineluding  10  sliafts  of  30'  to  2^'  i 
depth.     C>res  have  assayeti  up  to  27%  copper,  19%  lead,  86  oz.  silver  and  91.20 
gold  f>er  ton. 
BOSTON  &  TEXAS  COPPER  CO.  TEXAS. 

Oth(!e:  405  TriMnout  Bldg.,  B^jston,  Mas.s.  Letter  returned  uncbiimed 
from  former  mine  office,  Spalding,  Arclier  Co,,  Texas.  E.  M,  Ia>v>\  president; 
Jas.  M.  W  beat  on,  serif  ^tary  and  treji-Hurer,  t  Jrganiised  1898,  tinder  laws  of 
Arizona,  with  i  a  pi  I  all /.at  ion  $2,500,000,  »hareH  $10  par.  Idle  for  some  yesLn 
and  apparently  niMribiind. 
BOSTON  &  TEXAS  COPPER  MINING  CO.  TEXAS. 

Prt-snmahly  drad.    Was  [iriHnoti  d,  in  1898,  by  Chas.  Denison,  Hartfotxl  | 
Trust  Bldg.,  Hartfiirdi  Conn.,  who  adviTtisfnl  it  as  another  CaluniK  &  Hccla. 
Cannot  be  leiirncd  tli/it  any  mining  was  attempt-ed. 
BOSTON  Sl  TINTIG  MINING  CO.  UTAH, 

Otfice:  401  D.  F.  Walker  Bldg.  Salt  Lake  City,  Utah.  Letter  returned 
unclaimed  fn>m  former  mine  olfieu,  Silver  City,  Juab  Co,,  Utah.  Wm,  H. 
Tibbahi,  prcjsident  and  general  nianagei-;  E,  J.  Waugh,  secretary;  R.  L.  L^Tnan^ 
treasurer.  Urganixed  1895J»  tinder  laws  of  Utah,  with  capitaUaation  $500^000, 
ihares  $1  par.  Lands,  3  patented  elaiiuH.  ttrca  45  acres,  in  tlie  Tintic  distriet, 
opened  by  a  240'  shaft,  allowing  2  fuss u re  veins  of  8*  average  widths  20^ 
lengtli  and  200'  depth,  with  estimated  average  values  of  35%  copper,  4%  to 
53%  lead,  14  oz.  to  120  02,  silver  and  40  cent.s  to  82  gold  |x?r  ton.  Idle  for  aev-  ; 
eral  years, 
BOSTON  &  WYOMING  COPPER^GOLD  CO.  WYOMING. 

UtTiee.  CuHter,  S.  D.  Mine  o like:  Wheatland,  Laramie  Co.,  Wyo.  W.  A. 
NelBon,  president;  Jo!m  I.  Ilightower,  vice-president  and  general  manager; 
W.  E.  Benedict,  secretary,  Organi^nl  October,  19*13,  under  laws  of  South 
pakota,  with  capitalization  $2 ,000 ,000 »  shares  $1  par  Lands,  6  chiinis,  ana 
120  acres,  known  as  the  Seldom  Seen  group,  allowing  3  fissure  veins  in 
granite-porphyrj',  gi\^ng  assays  of  5%  to  7%  copper^  6  035.  silver  and  S3  gold 
per  ton,  from  cuprite,  chalcocite,  bomite»  and  chalcopyrite,  with  aulpliide  ores 
predominating.  Presumably  idle. 
BOULDER  BAY  MINE.  ALASKA. 

Owned  by  Reynolds^ Akska  Development  Co. 
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BOULDER  COPPER  MINING  CO.  SOUTH  DAKOTA. 

Office:  P.  O.  Box  1 18.  Custer,  S.  D.     W.  A.  Nelson,  president.     Capitaliza- 
tion $1,000,000,  shares  $1  par.     Lands,  in  Pennington  county,  South  Dakota, 
are  said  to  show  gold  and  copper  ores.     Idle. 
BOULDER  MINING  CO.  BRITISH  COLUMBIA. 

Office:  Oshkoeh,  Wis.     Lands,  sundry  gold-copper  claims  in  British  Co- 
lumbia. 
BOULDER  MINING  &  MILLING  CO.,  LTD.  IDAHO. 

Lands,  sundry  claims  in  the  Alto  district  of  Idaho,  showing  ores  carrying 
gold,  silver,  lead  aad  copper.      Presumably  idle. 
ASMUS  BOYSEN  MINING  CO.  WYOMING. 

Office:  266  South  Clark  St.,  Chicago,  Ills.  ■  Mine  office:  Thermopolis, 
Fremont  Co.  Wyo.  Asnius  Boysen,  president;  N.  C.  Brorson,  secretary  and 
treasurer.  Oi^ganized  under  laws  of  Wyoming,  with  capitalization  $25,000,000, 
shares  $100  par.  Property  consists  of  the  right  to  locate  640  acres  of 
land  on  the  Shoshone  Indian  reservation.  This  is  said,-  by  Boysen,  to  be  worth 
$25,000,000,  undeveloped,  but  as  Bojrsen  is  in  controversy  with  the  Secretary 
of  the  Interior  as  to  where  this  land  can  be  located,  the  value  of  the  property 
is  much  closer  to  30  cents.  Company  advertises,  on  its  show  window,  to  have 
copper,  gold,  silver,  oil  and  coal  lands. 
BOZEMAN  COPPER  CO.  MONTANA. 

Office:  Bozeman,  Montana.  Organized  August,  190  i,  with  capitalization 
$100,000.     Cannot  be  learned  that  any  work  is  in  progress.  ' 

BRADEN  COPPER  CO.  CHILE. 

Wm.  Braden,  general  manager,  E.  K.  McCann,  superintendent.  Prop- 
erty is  the  antigua  El  Teniente,  located  in  tlic  Cordillera  de  Graneras,  and 
company  is  protocolized  in  Chile.  Has  coast nictcd  a  fine  wagon-road  through 
the  hilb,  at  an  estimated  cost  of  $175,000,  and  has  ordered  powerful  machinery, 
including  hydraulic  and  electric  plants,  both  for  mining  and  smelting,  from  the 
United  States. 
BRADFORD  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Patagonia,  Santa  Cruz  Co.,  Ariz.     Presumably  idle. 
BRADFORD  DEVELOPMENT  CO.  ARIZONA. 

iWd. 
BRADSHAW  MINING  CO.  ARIZONA. 

Office:  327  New  York  Life  Bldg.,  Chicago,  Ills.  Mine  office:  Briggs,  Yava- 
pai Co.,  Ariz.  Samuel  B.  Willey,  president;  Davis  Ewing,  secretary  and 
treasurer;  Frank  T.  Day,  manager;  E.  W.  Fisher,  general  superintendent; 
Wm.  Roberts,  superintendent.  Organized  1904,  undor  laws  of  Arizona,  with 
capitalization  $2,000,000,  shares  $1  par.  Property  is  leased  to  North 
American   Exploitation  Co. 

Lands,  23  claims,  area  400  acres,  also  a  40-acre  millsite,  in  the  Castle 
Creek  district,  showing  contact  veins  of  30'  to  100'  width,  between  granite 
and  porphyry,  carrying  galena,  cuprite  melaconite  and  malachite,  said  to 
give  assays  of  15%  copper,  20%  to  40%  lead,  and  $6  to  $10  gold  per  ton, 
"Opened  by  shafts  of  150^  and  300"  and  tunnels  of  150^,   80"  and  60"  esti- 
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matetl  by  inaiiagcment  to  >i\\ow  6v(XK}  tons  of  oxv,  with  4,000  tons  blocked 
out  ior  fi toping.     Apfjaix-nily  Mk\  uini  mana^^nirjit  not  n^U  ix'jranti^n. 
BRADSHAW  MOtnTTAIN  COPPER  MUTING  A  SMELTING  CO.       ARIZOJiA. 

Dciicl.     Lands  now  \tv\d  l>y  Do  Soto  Mining  Co* 
BRAGAJTZA  GOLD  MINING  CO,  ARIZONA. 

Mine  odire:  Big  Bug.  Yavapai  Co.,  Ariz.     Property  is  the  Henmttn  niijic, 
carrj'irijt];  gokl'rt»pjxT  oft^.     Hits  steam  power  and  a  10-<*tamp  inilL 
NEGOCIACION  MINERA  DE  0.  y  T.  BRAOTFF  y  CA  MEXICO. 

Office:  Hosalcs  9,  Mexico,  D.  F.     Mine  ofiice:  Cadereyta,  Queretanci*  Mtx. 
Ore8  carry  silver,  copper,  lead  and  zinc.     Has  ^tc^im  power  and  a  6-ton  smelter, 
employing  rirra  2(M)  men  at  lust  accounts, 
BRAlJLIO  MADRIGAL  TUMBISCATA.  MEXICO. 

Mine  office:  v\patzingan,  Michoaciln,  Mexico,     Mines  are  opened  by  shaft 
arui  t  uniiel.      H  as  si  *  am  yxiwcr. 
GEWERKSCHAFT  GRUBE  BRICCIUS-STOLLN.  GERMANY. 

Mine  office:  Annaberg,  Saxony,  Gcmiany.     E,  R.  Poller,  manager.     Hab 
argentiferous  copfx^r  and  zinc  ore«.     Idle  at  last  accounts. 
GEWERKSCHAFT  BRIGITTA  ERZBERGWERK.  GERMANY- 

Mincoffne:  Scnnltcim,  Elsass,  Germany.  Has  lead,  copper*  and  xinc  ores* 
Idle  at  b,st  accounts. 
BRINDLE  PUP  MINING  CO.  ARIZONA. 

Letter  rettirned  unclaimetl  from  former  mine  oflBce,  Deweji  Aria. 
BRISTOL  COPPER  MINING  CO  NEVADA. 

Office:  201  Mining  Exchange  Bldg.,  Denver,  Oilo,  Letter  returned  un- 
claimed from  former  mine  otlice,  Pioche,  Lincoln  Co.*  Nev.  Wro.  Gelder. 
president.  Caj>it  alization  $2,tK)(},(HLX},  shares  SI  |)ar,  Ijinds,  440  acres  owned  in 
fee,  and  a  half  interest  in  the  SO-acre  town  site  of  Bri^itol.  Land*^  adjoin  tho«4l 
of  Hillside  Copper  Mining  Co.,  with  which  the  BriFtol  is  closely  allied,  in  oiftTicr- 
ihip  and  tnanageinent.  Has  made  Kmall  ore  shipment.s,  assavHng  12%  to  30% 
copper  and  about  10  ox.  silver  per  ton.  Has  2  hoists  and  power  drills,  Idla 
since  1903, 
BRISTOL  MINE,  CONNECTICUT. 

An  old  and  idle  mine  at  Bristol,  Hartford  county,  Connecticut.      Waj* 
worked  during  the  last  decade  of  the  Nineteenth  Century.     Is  filled  with 
water,  and  mine  nii4chiner>^  is  at  bottom  of  .shaft. 
BRITANNIA  COPPER  MINE,  LTD, 

Olfice^:  4,  Bishopi-giite  St.,  London,  K.  C,  Eng.     W.  E,  LaMerton,  Beam- 
i^ry.     Capitalization  £l)0,(K10,  .shares  £1  par;  isMied,  £7.000.     Whereabouts  of 
land>t.  if  any,  not  leanietl.     Idle  and  apparently  moribund- 
BRITANNIA  COPPER  SYNDICATE,  LTD.  BRITISH  COLtTMBIA. 

Ofiice:  P,  O.  Box  821 ,  ^  anconver,  H.  C.  Hon.  Edgar  IVwdney,  presidenl ; 
W-  C.  McMeekin,  vice-prt*8klent ;  Ceo.  IL  Robini^on,  managing  director;  J.  W. 
Lee,  secretary.  Orgimiased  under  laws  of  Britisli  Columbia,  and  eapitalixation 
increased,  August,  1905,  to  $937,500,  in  $025,000  prtferted  stock,  shares  $&2& 
par,  and  $312,500  ordinary  stocky  shares  $312.50  par.  The  ordinary  shafra 
will  rank  fur  dividends  and  other  re^spectji  pari  passu  with  existing  oi 
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shares,    so  soon  as  same  shall  have  been   subdivided  into  new  shares  of 
S312  50par. 

Lands,  7  claims,  area  297  acres,  lying  4  miles  from  and  about  3,500'  above 
salt  ^-ator,  at  Howe  Sound,  Nanaimo  division,  British  Columbia,  with  approxi- 
mately 8,500'  of  the  strike  of  a  mammoth  mineral  zone.  The  mineraUzed  belt 
consists  of  schistose  silicious  ores,  300'  to  600'  wide,  impregnated  with  copper 
and  iron  pyrites,  with  porphyry  to  the  south  and  black  slate  on  the  north.  Ore 
body  is  of  immense  size,  amount  actually  exposed  probably  exceeding  3,000,000 
tons,  with  a  certainty  of  far  larger  amounts  at  depth.  CUmate  is  favorable, 
and  mine  can  be  worked  open-cast  for  many  years.  Mine  is  opened  by  tunnels 
and  quarries.  The  Jane  tunnel,  360'  long,  has  a  600^  trestle,  and  the  Big  Bluff 
tunnel  lias  a  640'  trestle,  each  with  10-ton  self-dumping  cars.  At  the  mine  are 
Blake  crushers,  passing  ore  to  a  sorting  belt,  and  thence  to  a  1,000-ton  receiv- 
ing bin,  whence  ore  is  given  to  the  buckets  of  the  tram-line. 

Ore  is  taken  from  the  mine  to  the  milU  at  tidewater,  by  a  Riblet 
automatic  aerial  tram  of  16,800',  in  two  section,  with  an  intermediate 
transfer  station.  The  11,000'  lower  section  has  a  drop  of  1,800',  and  the  5,800* 
upper  section  has  a  drop  of  1,400*.     Capacity  is  100  tons  per  hour. 

Power  is  generated  to  the  extent  of  500  h.  p.  from  a  creek  1 ,900'  above  tide- 
water, with  water-wheels  at  the  beach.  Compressor  plant  at  the  mine  and  crusli- 
ing  plant  at  the  mill  are  driven  by  electric  power.  There  is  a  three-mile  trans- 
mission line,  with  two  200-kw.  6,600-volt  generators. 

The  300-ton  concentrator  is  125'xl33'  on  the  ground,  equipped  with  60 
concentrating  tables  and  Hancock  jigs,  latter  recovering  about  70%  of  the  pro- 
duct and  giving  higher  grade  concentrates  than  table  concentrators.  At  the 
bay  is  a  2.50'  wharf  witli  90'  wing,  for  shipment  of  concentrates  to  the  Crofton 
smelter,  which  is  operated  by  the  Britannia  Smelting  Co.  Ltd.,  a  corporation 
closely  connected  i^ith  the  Britannia  Copper  Syndicate,  Ltd. 

At  the  beginning  of  1906,  ore  production  was  about  250  tons  daily,  but  it  is 
planned  to  increase  this  from  time  to  time  to  1,000  tons,  which  is  the  present 
capacity  of  the  plant.  The  ores  of  the  Britannia  carry  $10  to  S30  per  ton  in 
copper  and  gold  values,  but  while  averaging  low  in  grade,  the  ore  bodies  are  of  a 
large  size.  The  Britannia  is  exchanging  ores  with  the  Brown-AlaiHca,  as  the 
latter  lacks  silicious  sulphides,  while  the  Britannia  requires  the  excess  iron  of  the 
Brown-Alaska  ores.  The  Britannia  has  been  developed  very  thoroughly  and 
the  methods  and  equipment  are  to  be  commended.  The  property  is  one  of 
great  possibilities,  and  as  it  possesses  an  excellent  management,  should  be 
heard  from  prominently  in  the  future. 
BRITAimiA  Mnaif G  CO.  MONTANA. 

Office:  219  Germania  Bldg.,  Milwaukee,  Wis.  Letter  returned  unclaimed 
from  former  mine  office,  Butte,  Silver  Bow  Co.,  Mont.  O.  R.  Niekey,  president 
and  general  manager;  G.  R.  Best,  secretary  and  treasurer.  Organized  Sept.  25, 
1892,  under  laws  of  Wisconsin;  capitalization  increased,  Mar.  2,  1808,  to 
S350,000,  shares  $1  par.  Has  paid  dividends  of  $42,000.  Lands,  one  patented 
claim,  area  13  acres,  showing  6  veins,  of  w^hich  3  parallel  veins,  of  3'  to  30' 
width,  are  developed  by  shafts  of  100',  150'  and  400',  with  circa  1,000'  of 
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xmdergroimd  openings,  showing  ore  claimed  to  give  average  values  of  about 

$^i5  per  ttm,  iiKiinly  in  silvor.     Hiis  steam  jxjwer. 

BRITANNU  SMELTIMG  C0,»  LTD.  BRITISH   COLUMBU. 

Oftltx*:  P.  O  Box  821,  Vancouver,  B.  C\  Works  oflice:  Crofton,  Nanaixno 
district,  B.  C,  Hon.  Edgar  Dewdney,  presidenl;  Geo.  H.  KobiiiNon  general 
manager;,  H.  C.  Bellinger,  eonsuiiing  engineer;  L.  E.  Gooding,  metalliirgiHt; 
W.  H.  Yost,  nmstor  merlianic.  Captttilizution  $025,(10(1,  f*hare-s  $25  par  Ja  very 
closely  connected  witJi  flie  Britannia  t\i[«pi'r  SyndiraUs  Ltri  I^nds,  49  acres- 
The  smelter,  hniU  i9(>l-liM)2,  by  the  Northern  8tnelttng  &  Refimng  Co.,  is  lo- 
cated on  the  eastern  couh!  c>f  \  aneouver  Island^  alwut  50  miles  from  Victoria, 
Ix-ing  connectiHl  thennvith  Ijy  rail  antl  wuter^  and  is  tK)  miles  by  water  from  the 
Brittatinia  niiiu\  and  well  loeated  for  treatment  of  coast  and  Abakan  ores. 
Ore  arrives  in  railway  cars^  on  Imrges,  and  is  received  at  a  750'  wlmrf,  uith 
21'  of  clear  water  alongside,  whence  cars  are  hauled  up  inclinetl  Ire^llcs  t^JsLie 
3tH)-toti  receiving  bins.  There  also  are  8  stonige  bins  of  same  aisse,  with  room 
for  additional  bins,  all  bins  havhij;  antomatic  discbar^t*  gales, 

Tfie  sampler.  2(ix32'  and  SV  hi^lt.  Iuik  two  10x20"  Blake  crusliers.  one 
pair  iJavis  12x13''  crushing  roll.-^,  Constand  antomatir  sampler^  Coolidge  fani- 
pler^  one  rnblxT  Ix'h » nne  L-anviJus  l^dt,  clcvatoi-s,  etc.,  with  a  4o*h,  p.  engine  and 
generator,  and  auxiliary  heater-  The  furnace  buikling.  4.5x75',  has  a  ;i50-ton 
42x100"  water-jacket  blant-furnace,  a  2(KI-ton  Gant^tson  j>yritic  furnace  and  a 
t>5-ton  rpinching  (nrnacc*  The  (lurrt^tHon  furnat^  U  designed  for  b<ith  «inelt- 
ing  and  conversion  iji  one  o(>eration,  but  la  not  yet  perfected,  so  i**  ik^cd  for 
ordinary  Kmelting.  The  dust -flue  is  lOx  12x200'  with  a  24x40'  dujst-ebamber, 
connectec!  with  a  circular  brick  stack  i*~  in  diameter  and  12<V  high,  on  a 
cone  rx'tc  base   Slag  is  granulated  :uid  duni]>tHl  l>y  bni'ket  elevator 

The  convertor  building,  t)r>x73'.  hivs  one  stand  and  four  84x120*  Hhells,  of 
trough  type,  cfinvertcrs  i^'ing  tilted  by  a  hydraulic  accumulator.  Molten 
matte  runs  from  settlers  to  t-onverters  in  a  humdi'r,  and  ronvcrter  fu»ne«  fna*;:* 
thmugh  11  Mvi-l  flue  into  a  dust-chatntx^r,  with  water  Hpniy>*  for  hiving  the  coj*- 
per  du>t.  An  electric  traveling  cmne  is  to  1h»  aihlech  The  converter  kia  a 
silica  null,  with  piicuinattc  tamj»er  run  by  a  siuall  air-compit'ssior 

The  bri*tuettir»g  plant  is  housed  in  a  35x73'  building  with  73^x104'  dry^ 
shed.  Et|uipnient  includes  a  No.  7  Chambers  britivietUng  nmchine  and  2  SctHt 
elevating  brick-cairs,  with  Kteani  fx>ilji  in  the  loft  ^4  the  dr>^-shed.  Briquette 
will  be  roast f*d  with  raw  oix*.  The  |Knvcr  plant  in  f>0\t">0',  with  blower-r^iom 
40x50\  and  boiler-house  IOx4H',  liousing  tliree  I4t)-h.  p  boilers,  Thi^  |;M>wer 
plant  has  a  llO-kw.  Westiiighouse  currtrnl  generator,  and  air-compresdors  for 
convertor  blast,  and  Nos.  5  and  8  Connersville  blowers,  connecied  with  a  54' 
blast-pi|K\  leading  to  the  furnace,  Blowern  have  a  united  capacity  of  9»0U0 
cubii-  tWt  (jf  fr«*e  air  jK^r  ininnte. 

iiiscellaneous  buildings  include  a  well  const  nictefl  oflit^e.  assay  otfice,  and  a 
Ktnall  but  complete  machine  shop.      Buildings  arc  electric  lighted  throughout. 

A  quantity  of  Brown- Alaska  ore  h  received  in  exchange  for  Britannia 
oree,  thia  exchange  aiding  each  pro|wrty  in  sectiring  a  bi»t  ivr  mixture  for  smelt- 
ing.    It  is  expected  that  the  Cn>fton  plant  will  do  considerable  custom  tmidtiiig 
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in  the  future.     Blister  copper  is  shipped  to  New  York  for  refining.    This  plant 

is  one  of  the  best  in  Canada,  and  is  well  managed  throughout. 

BRITISH  AMERICAN  GOLD-COPPER  CO.  SOUTH  DAKOTA. 

Ofl&ce:  70  Grand  River  Ave.,  Detroit,  Mich.     Letter  returned  unclaimed 
from  former  mine  office,  Deadwood,  Lawrence  Co.,  S.  D. 
BRITISH  COLUMBIA  AGENCY,  LTD.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed   from  former  mine  office,  Albemi,  Vancouver 
Island,  B.  C.     Property  includes  the  Modoc  and  Kitchener  claims,  said  to  giv(  a 
fair  showing  of  chalcopyrite  and  auriferous  quartz. 
BRITISH  COLUMBIA  CHARTERED  CO.  BRITISH  COLUMBIA. 

Letter  retimied  unclaimed  from  former  office,  Street  Raihvay  Cham- 
bers Montreal,  Quebec.  Mine  office:  Summit,  Yale  district,  B.  C.  Is  com- 
monly known  as  the  B.  C.  mine.  Lands,  8  full  and  3  fractional  claims,  devel- 
oped by  about  7,000'  of  underground  workings,  showing  argentiferous  and 
sliglitly  auriferous  ores  averaging  about  5.5%  copper.  Has  a  225-h.  p.  steam 
plant,  with  4-drill  Rand  and  5<lrill  Ingersoll-Sergcant  air-compressors. 
BRITISH  COLUMBIA  COPPER  BRITISH  COLUMBIA  &  WASHINGTON. 

CO.,  LTD. 

Office:  31  Nassau  St.,  New  York.  Mine  office:  (ireenwood,  Yale  district, 
B.  C.  Employs  275  to  300  men.  F.  L.  Underwood,  i)resident;  F.  L.  Sommer, 
vire-prcKidont;  R.  H.  Kggleston,  secretary  and  treasurer;  preceding  officers, 
P.  G.  Bartlett,  C.  H.  Burke,  txlwin  lliiwlcy,  Colgat<i  Hoyt,  Josiah  C.  Reifif  and 
John  Weir,  directors;  J.  E.  McAllister,  manager;  S.  Carl  Holman,  mine  super- 
intendent; Frederic  KelTer,  consulting  engineer.  Organized,  March,  1898, 
under  laws  of  West  Virginia,  with  capitalization  $2,000,000,  shares  $5  par; 
issued,  $1,825,000.  I^iidhiw  &  Co.,  registrars;  Metropolitan  Audit  Co., 
auditors.     Annual  meeting,  second  Tuesday  in  Fobniary. 

I^ands,  4  groups,  including  26  claims,  area  350  acres,  and  a  60-acre  mill- 
sit^;,  in  British  Columbia,  also  sundry  claims  in  Wasliington.  Pmperties  are 
the  Motherlode  and  No. 7  groups,  in  the  Deadwood  Camp;  the  Sunset  group  in 
the  Similkameen  district,  near  Princeton,  B.  C;  the  Eintna  mine  in  Summit 
camp,  and  the  Apex  group  near  Chcsaw,  Okanogan  county,  Washington. 

The  Motherlode  group,  on  which  the  principal  mining  operations  are  con- 
ducted, has  an  area  of  180  acres,  showing  5  ore  bodies,  of  which  3  are  Ixiing  de- 
veloped. Country  rocks  are  limestone,  porphyry  and  eruptive  diabases,  veins 
occurring  as  contacts  between  limestone  and  the  eruptive  rocks.  Ore  is  ex- 
clusively auriferous  and  argentiferous  chalcopyrite,  occurring  with  silicious  and 
calcareoas  gangue,  or  in  magnetite.  Ore  bodies  are  irregular  in  occurrence, 
main  vein,  ranging  80'  to  150^  in  width,  giving  average  returns  of  about  1.5% 
to  1.75%  copper,  0.2  oz.  to  0.5  oz.  silver  and  $1  to  $2  gold  per  ton.  Develop- 
ment is  by  a  325'  two-compartment  shaft,  and  3  tunnels,  of  500',  750'  and 
OOO*  length.  Underground  openings  aggregate  between  2  and  3  miles,  dis- 
closing an  enormous  tonnage  of  ore,  amounting  to  fully  3.(KK).000  tons,  with 
|>orhaps  1,000,000  tons  blocked  out  for  stoping.  Tunnels  are  coinicctcd 
with  surface  by  6  upraises,  of  200'  average  lioight,  these  reaching  (|uarries 
00  surface,  through  which  ore  is  milled  to  the  tram-cars  in  tunnels,  giving 
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cheap  mining  costs.   The  shaft  Ls  1o  Ije  enlarged  to  4-(M)mparlment  aLse,  and 
deepened  to  500'.     TlH.^re  aro  5  hoists,  oi*e   vvitli  20x42^  cylinders^  good  for  ^ 
1,500'.     Main  tiinncd  luiw  u  double  tm<*k,  ecjuippeci  with  li-toh  tram-cars,     At^| 
the  portal  of  the  tunnel  is  a  21x36*  Farrel  cniHher,  of  75  t4>ns  hourly  capainty, 
Machinery  ecjuipuient  at  the  Motherlode  mine  includes  a  500-h.  p.  steam  pbnt. 
with  30-drill  cross-t'oinixiund  straight-line  condensing  Corhsa  air-compressor, 
10-driIl  auxiliary  compressor,  25   power  drills,  Robins    belt  con\^ywr  &nd| 
Jeffrey  bucket  elevator.     Electrical  power,  fnmialied  b}'  the  West  Kootena| 
Power  Co,,  is  being  substituted  for  steam,  at  the  mine,  and  the  comprcaa3or»j 
and  crushers  are  to  be  driven  by  Canadian   Westinghouise  induction  motcm. 
Buildings  include  a  tiOx50'  c^r(>enter8hop,  30x70' machine  shop,  17  other  mine 
buildingit  and  20  ilwellings  for  empli  jyeii. 

The  Ennna  mine  in  tlic  Summit  tamp,  is  owned  ^i  by  the  British  Colum- 
bia and  t^  by  the  Hall  Mining  it  .Smelting  Co.,  but  if*  ojjerated  by  the  former* 
Mine  hats  a  lOO-li.  p-  j^team  plant  and  is  said  to  be  developing  very  scittsfat'tory. 

The  low-grade  copper  ore^  of  t  he  Sunset  group  are  liigh  in  silica,  and  low  in  j 
lime  and  iron. 

The  N<».  7  mine,  adjoining  the  Motherlode,  has  a  300'  mxiin  ghalt,  with  J 
alKint  ^^  mile  of  underground  ofwniingH.  Ores  carry  values  in  copper,  xmc,* 
silver  and  guld,  in  a  7'  vein,  with  quartz  gangue. 

The  Apex  groupt  11  claims,  at  Che^iaw,  Okanogan  rounty,  Wa&hingtoii,  ijl 
juHi  over  the  line  of  the  Bountlary  di.^t net,  and  i^  in  the  development  fstagc. 

The  smelter^  at  Greonwood,  5  miles  from  the  Motlicrlode  mines,  receirea 
ore  therefrom  over  the  Canadian  PiAcific  railway,  and  aUo  doesj  a  general  cu**  | 
torn  liuainess.     The  blasrit-funiace  building,  45x5K',  has  two  375-ton  AUis^  I 
Chalmers  water- jacket  fumaceii,  42x150*  at  the  tuyere.^,  and  by  fall  of  1906  ia 
to  have  ttiroe  (UKVton  furnaces^  each  18x240''  at  the  tuyeres.     The  smelter  Ima  J 
a  12x1 4x020'  diL*Jt-flue,  leadmg  to  a  121'  stack.     There  are  5  electric  locomo- 
tives, 3  for  ore,  and  2  for  .slag,  w)iich  is  handled  in   ,5-ton  bide-dumping  pots.  ' 

The  converter  building,  45xl¥>',  of  t;te<4t  hiis  2  stands,  and  five  5-ton  t»hella^  I 
H'lxl2tr,  of  trough-type,  stands  Ijeing  tilted  l>y  hydraulic  acciimul»tors,  while  j 
shells  are  handled  by  a  40-ton  4-nwtor  electric  traveling  crane.  First -fusion  I 
product  is  a  matte  of  45%  to  55%  copper  tenor,  which  h  blown  up  to  90.5%  j 
blister  copf>er,  carrying  20  oz.  to  50  oz.  silver  and  10  i>z.  to  25  oz,  gold  per  tonJ 
which  is  shipped  for  refining  to  the  DeLamar  works  at  Chrome,  N,  J.  The  ocm- 
verter  department  has  a  72*  iiihca  mill  for  liiungss. 

There  is  a  briquetting  phmt.  and  a  3-story  (i5x79'  sampling  mill. 

The  {xjwer-housc,  40x81',  hiis  three  lOO-h.  p.  lx>ilcrs  and  a  l50-h.  p.  Rey- 
nolds C^*rliss  engine,  but  this  plant  is  held  in  re-serve  for  emergency  \ise,  elec- 
tric power  txing  iised  tiamuglmut  the  worb*.  The  electric  power  plant  fieeurca  ] 
current,  generiite4l  25  ndle^;  distant,  from  the  West  Kootenay  Power  Co,,  and 
this  is  utiliae<i  by  Canadian  We^^tinghuusc  induction  motors.  The  electric' 
power  available  for  use  at  I  he  reduction  works  is  3.fX)0  h.  p.  There  are  2  Ciin- 
ners\ille  blowers  and  .'i  more  large  Ijlower*  of  the  sivme  make  arc  to  be  included 
in  the  new  smelter  eqmprnent.     SmcHing  fuel  is  coke,  costing  $43.50  per  ton. 

Surplus  earnings  for  2  ycare  ended  Nov,  :K),  1904,  were  $88,921 .80,  and  net 
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profit,  for  fiscal  yc?ar  1905,  was  $102,907.05.  Production,  for  calendar  year  1904, 
was  211 ,864  tons  ore,  making  5,081,743  lbs.  fine  copper,  118,418  oz.  silver  and 
iVi,403  oz.  gold.  For  calendar  year  1905,  production  was  5,601,309  lbs.  fine 
copper,  95,410  oz.  silver  and  26,226  oz.  gold,  showing  a  considerable  falling 
off  in  the  precious  metal  values- of  ore  treated.  The  new  smelting  plant  will 
pive  a  monthly  capacity  of  about  50,000  tons,  as  compared  with  18,000  tons  in 
1905,  and  while  the  effect  will  not  be  fully  felt  in  1906  production,  the  1907  out- 
put should  reach  about  15,000,000  lbs.  fine  copper.  The  mine,  while  low  in 
grade,  1ms  an  immense  tonnage  assured,  and  the  management  seems  all  that 
could  be  desired. 
BRITISH  COLUMBIA  EXPLORATION,  LTD.  BRITISH  COLUMBIA. 

Succeeded,  circa  1905,  by  Kamloops  Mines,  Ltd. 
BRITISH  COLUMBIA  &  LAKE  SHORE  BRITISH  COLUMBIA. 

COPPER  CO.,  LTD. 

Letter  returned  unclaimed  from  former  mine  office,  Summit,  B.  C. 
BRITISH  COPPER  SYNDICATE,  LTD. 

Offices:  care  of  Paines,  Blyth  &,  Huxtable,   14,  St.  Helenas  Place,  London, 
E.  C,  Eng.     Organized,  Nov.  9, 1905,  with  capitalization  £500,  shares  £1  par. 
BRITISH  GOLD  &  COPPER  MINING  CO.  SOUTH  DAKOTA. 

Said  to  have  property  in  the  Black  Hills  district,  presumably  in  Penning- 
ton county.  South  Dakota.    Address  of  company  not  secured,  and  no  work 
known  to  be  in  progress. 
BRITISH  GOLD  MINES  OF  MEXICO,  LTD.  MEXICO. 

Offices:  65,  Ix)ndon  Wall,  London,  E.  C,  Eng.  Letter  returned  un- 
claimed from  former  mine  office,  Torres,  Sonora,  Mex.  Robt.  J.  Price,  chair- 
man; Goo.  Thomst)n,  secretary;  John  F.  Allan,  managing  director  in  Mexico. 
Organized  Oct.  27,  1896,  with  capitahzation  £100,000,  shares  £1  par;  issued, 
£70,070.  Lands  include  the  Colorado  Urea  mine,  area  100  pcrtenencias,  in  Son- 
ora, and  a  portion  of  El  Carmen  mine,  at  Tlalpujaliiia,  state  of  Michoacan. 
Has  a  lO-stamp  mill  and  smelter,  at  the  Colorado  Ures  mine.  Idle. 
BRinSH  ORE  CONCENTRATION  SYNDICATE,  LTD.  WALES. 

Office:  1,  St.  Helen's  Place,  London,  E.  C,  Eng.  Mine  office:  Beddgelert, 
Wales.  Chas.  N.  L.  Shaw,  secretary.  Organized,  Dec.  21,  1900,  with  capi- 
talization £150.000,  shares  £1  par;  issued,  £85,007.  Property  is  tlie  British 
rights  to  the  Elmore  oil  concentration  process,  and  the  Sygiin,  Cribb  Dhu 
and  Aran  mines,  in  North  Wales,  estimated  to  show  ore  reserves  of  480,000 
tons  of  gold-  copper  ores,  e<]uipped  with  a  20-8tamp  mill  and  4-unit  Elmore 
oil  concentrator,  also  an  interest  in  a  copper  mine  in  Cornwall.  Idle. 
BRITISH  SOUTH  AFRICA  COMPANY.  RHODESIA. 

Offices:  2,  Ijondon  Wall  Bldgs.,  London,  E.  C,  Eng.      This  great  corjwra- 
tion  owns  sundry-  copper  fields  of  promise  in  northern  Rhodesia,  which,  as  devel- 
oped to  the  point  of  actual  mining,  are  set  aside  as  subsidiary  companies. 
BRITTON  GOLD  BflNING  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  former  mine  office,  Whatcom,  Wash. 
K.  K.  BERG-  UND  ErtJTTENVERWALTUNG  BRIXLEGG.  AUSTRIA. 

Mine  office:  Brixlegg,  Tyrol,  Austria.     Gustav  Kroupa,  general  manager; 
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yinoens  Svoboda,  superintendent  and  mining  engineer;  Cayetan  HummeUj 
smelter  superintendent j  Josei  Link,  pureha^sing  agent.  Mining  landjs,  ctn^ftl 
22.5  hectares,  On?-s  are  argentiferous  and  slightly  auriferous  copper  ^fulphide*.  1 
Smeller,  at  Brixl<>gg,  has  blast  and  reverbatory  furnaces  for  smelting,  abo  | 
rt'fining  and  anode  furnace.^  and  a  small  electrolytic  plant.  Annual  produetioa 
avorafrew  about  5  legs,  gold,  600  legs,  silver,  and  225,000  kgs,  fine  copper* 
BROKEN  HILL  PROPRIETARY  CO.,  LTD.  AUSTRALIA. 

Is  no  longer  a  copixT  producer.     Described  in  Vols,  IV.  and  V, 
BROMIDE  COPPER  CO.  NEW  MEXICO, 

Letter  returned  unclaimed  from  former  mine  office,  Tres  Piedras,  X.  M. 
BROMIDE  COPPER  A  GOLD  MINING  CO,  NEW  MEXICO. 

Uml  22  daims,  circa  liM>2,  m  the  Bromide  district  of  Rio  Arribu  county, 
New  Mexico. 
BROOKLYN  COPPER  &  GOLD  MINING  CO.  WASHINGTON. 

Oflke:   Auditorium    Bldg.*   Spokane,    Wash.     M,  L.  PershelL  president;  I 
C.  von  Gilsa,  8fK^retarj\     Capitalization  $100,000.     Lands  are  in  the  ColviUej 
Reser^'e,  Washington.     Declines  to  furnish  any  i>tatement.     Presumably  idle. 
BROOKLYN  MINING  CO.  CALIFORNIA 

jMine  office:  l»ak\  Sun  Bernardino  Co.,  CaL     IL  H.  Ames,  superintendent. 
Ores  tarry  g<)ld  an.  I  rr>p|XT,     Has  gasoline  power  and  a  3-{stamp  mill. 
BROOKLYN  MINING  CO.  COLORADO. 

Mine  otfico:  Silverton,  San  Juan  Co,,  Colo.     T.  Manion,  fiu{jerint<?ndent. 
Ores  carrj^  gold » sil  vcr  and  copper.     Has  steam  power  and  u  1  ( >-stanip  raill 
BROOKLYN  MINING  CO.  NEVADA. 

Mine  olhce :  Contact ,  Elko  Co, ,  Nev.     Has  ga.soline  power.     Idle. 
BROOKS  CONSOLIDATED  COPPER  CO.  MEXICO. 

OfJice:  Bisbee,  Ariz.     Chnlon  W.  Moon,  president;  Robert  Brooks,  vice*  . 
presideot  and  general  manager;   G.  O.  Schaecker.  secretary  and  treai4uner;| 
George  Motz,  superintendent.     Employs  12  men.     Organized  January-  25, 1906. 
under  laws  of  Arizona,  with  capitalijfiation  !^1 ,000,000,  shares  SI  par,  as  a  reor- 
ganization of  the  Cocliise  Prospecting,  Mining  &  Development  Co.      Lands,  ^i 
groups  v(  claims,  area  fi20  acres^  in  the  A  jo  Mountains,  40  miles  northeast  of  ' 
La  Cananea»  Ariaipe  district,  S^mora,  Mexico.     Developmeiit  is  by  open-cuts, 
pits,  and  .short  tunnels,  showing  oxide,  carbonate  and  sulpliide  ores,  latter  pre- 
dominating, ores  being  estimated  to  average  8.75%  copper,  4%  sine,  12  o«.  sil- 
ver and  $.5  gold  per  ton.   Vein  is  very  strong^  ranging  50'  to  GO'  in  width,  and 
traceable  I  f^  miles.     Pmpc^rty  is  considered  decidedly  promising,  and  manage-  ' 
ment  st^onKs  vigorous  and  businesslike. 
BROOKSHIRE  MINING  CO.  ARIZONA. 

Mine,  near  Mayer,  Yavapai  county,  Arizona,  is  operated  by  the  George 
A,  Tread  we  11  Mining  C>o.,  which  owns  80%  of  the  stock  of  the  Erookshire 
Mining  Co. 
BROWN-ALASKA  COPPER  CO.  ALASKA.  1 

Mine  ofhce:  Coppermoimt,  Prince  of  Wales  Island,  Alaska.   Samuel  Silver- 
man, general  manager;  J.  L.  Parker,  superintendent;   Paul  Johm^n,  consult-  j 
ing  engineer.     Prof>crty  includes  the  Mamie  group,  opened  to  500'  level,  aud  ] 
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adjoining  claims.  Ore  body  on  the  Mamie  is  about  4(K  wide,  giving  average 
assays  of  6%  copper  and  $1  gold  and  silver  per  ton.  Ore  is  chiefly  chalcopyrite. 
associated  with  pyrrhotite  and  pyrite,  occurring  in  lenticular  bodies  con- 
nected by  thin  seams.    Mine  is  quite  extensively  opened. 

The  reduction  plant  includes  a  6Qx8(K  sampler,  50/  high;  coke  and  coal 
sheds  100x140';  blast-furnace  building  60x70^,  of  steel  construction,  with  room 
for  addition  of  converter  plant;  40x50^  boiler  house;  45x50^  engine  house  and  4 
sets  of  ore  bins,  60x1 20^,  with  capacity  of  10,000  tons,  plant  being  so  arranged 
that  material  can  be  handled  automatically.  The  furnace  is  44x160^  at  the 
tuyeres,  with  daily  capacity  of  400  tons,  equipped  with  mechanical  feed 
Slag  is  handled  by  2  locomotives,  drawing  5-ton  slag-cars.  Coke  is  brought 
from  Ladysmith,  B.  C,  at  a  cost  of  about  $6  per  ton,  delivered.  Plant  includes 
a  250-light  electrical  equipment.  Smelter  was  blown  in,  December,  1905,  and 
in  addition  to  Mamie  ores,  does  considerable  custom  smelting.  The  Brown- 
Alaska  is  exchanging  ores  with  the  Britannia,  at  Howe  Sound,  B.  C,  as  the 
Brown-Alaska  lacks  siUcious  sulphides  and  the  Britannia  needs  the  excess  iron 
that  the  Alaskan  ores  furnish.  This  is  considered  one  of  the  most  promising, 
as  well  as  among  the  most  advanced,  of  the  Alaskan  tide-water  copper  mines. 
BRUCE  &  CHESSOR  MINING  CO.  BOLIVIA. 

Mine  office:  Oruro,  Bolivia.     Has  steam  power  and  employed  about  100 
men  at  last  accounts,  in  producing  native  copper  from  conglomerate  strata, 
somewhat  similar  to  those  found  in  the  Lake  Superior  district. 
BRUCE  COPPER  MINES,  LTD.  ONTARIO. 

Voluntarily  liquidated  May,  1902.  Lands  arc  now  held  by  Copper  Mining 
A  Smelting  Co.  of  Ontario,  Ltd. 
BRUCE  MINING  CO.  IDAHO. 

Mine  office:  Junction,  Lemhi  Co.,  Idaho.     A.  T.  Bruce,  general  manager. 
Has  copper-gold  ores,  opened  by  tunnel. 
BRUGER  y  CA  BOLIVIA. 

Office  and  mine:  Toledo,  La  Paz,  Bolivia.     Are  small  producers  of  copper. 
Have  steam  power. 
JOS£  GONZALEZ  BRUNO.  CHILE. 

Mine  office:  Cajon  de  Maipd,  Santiago,  Chile.      Mines  have  copper  ores, 
canying  cobalt  in  connection,  and  all  equipped  \>'ith  steam  power,  employing 
rirca  50  men,  at  last  accounts. 
BRUNSWICK  MINING  CO.  COLORADO. 

Mine  office:  Tin  Cup,  Gunnison  Co.,  Colo.    Ores  carry  gold,  silver  and  cop- 
p)cr.     Has  steam  power  and  a  100-ton  concentrator.     Presumably  idle. 
BRUSTAD  MINES,  LTD.  NORWAY. 

Offices:  62,  Leadenhall,  London,  E.  C,  Eng.  Mine  office:  Eidsvold,  Nor- 
way. G.  T.  Broadbridge,  secretary.  Organized  February  11,  1905,  under 
laws  of  Guernsey,  as  a  second  reconstruction  of  Golden  Mint  Mines,  Ltd.,  with 
capitalization  £3,000,000,  shares  £1  par.  Lands,  in  Eidsvold  district,  are  8 
miles  east  of  Lake  Mjosen,  and  50  miles  north  of  Christiania.  Property  was 
first  worked  as  a  copper  mine  very  early  in  the  Nineteenth  Century.  Develoj)- 
nient  is  by  timnel,  showing  a  vein  of  SO'  width,  carrying  copper  and  gold  val- 
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BULLAKD  BROS.  ARIZONA. 

Otiiee:  Marthmz,  Ariz.  Lamb,  5  ckinis,  in  Cunningham  Pass,  Harcuvur 
Mountains,  Yuma  county,  Arizona,  suid  to  show  considenible  ore  us^ying 
7%  to  U>%  €uppt^r  and  $10  in  gold  and  silver  per  Ion. 
BULL  DOMIIfGO  MIKING  CO.  WYOMIIIG. 

Mine  office:  HtH-lii,  Laramie  Co,,  Wyo.     John  L,  Morgan,  superinU>odefit, 
at  last  accounts.     Ores  carrj^  coppc-r  and  gold  values.     Presuiimbly  idU?. 
BULHOW  BECK  &  CHAMPION  MINING  CO.  UTAH- 

Mine  otHce:  Eurc*ka,  Juab  Ck>,,  Utah.     P.  L.  Famsworth,  manager.     So*n.j 
cures  a  limited  amount  of  copper,  as  a  by-product,  from  auriferous  and  ar- 
gent iferous  lead  and  copper  ores.     HaH  steam  and  electric  power  and  a  con^ 
centrator,  employing  c'-rca   125  men. 
BULLION  CITY  BORNITE  COPPER  COLORADO. 

MINING  &  MILLING  CO. 

Office:  Eticn.4mrtr,  Pa.  Mine  office:  Aspen,  Pitkin  Co.,  Colo.  T.  V.  Hott. 
president;  A.  W.  Van  Hout en,  secretary  and  general  manager  Employs  6 
men.  Lands,  11  claims,  7  |>atented,  area  110  acre;*,  8  milci^  distant  from  rail- 
road, with  good  wagun-roud  betiveen.  Has  shafts  of  50'  and  *J0\  showing  & 
2'  vein  of  bornite.  asiaying  25%  copper,  53  oz,  silver  and  I  ot.  gold  per  ton. 
BULLION  MINING  CO.   LTD.  IDAHO. 

Office;  W.'dlare.  Idaho.  B.  F.  O'Neil,  president;  James  IL  Taylor,  secnv 
tary:  D.  A,  McKenzie,  general  manager.  Organized  19(12,  under  laws  of 
Idaho,  with  capttalixation  $l,ni^),(MXI,  .>sharf>s  $1  pur.  LandH,  4  claims,  arvn  HO 
acres,  showing  a  12'  lisciurt*  vein,  opened  by  a  ItKK  shaft  and  tunnels  of  84^  and 
170',  giving  u^ssjiys  of  14%  copper,  12  oz,  silv^T  and  $4  gold  per  ton,  from 
sulphide  ore.  Pn'suinahly  idle 
BULLION  MOUNTAINS  COPPER  CO.  CALIFORKIA. 

Office:  52  Broadway,  New  York,  Mine  offioo:  La  vie,  San  Bernardino 
Ckj,  Cah  Organized  under  laws  of  Ari/xma.  with  enpitaltxation  11,500.000, 
Bluiit;?£j  $1  par.  Was  promoted  by  IL  H.  l^ighton  *fe  Co.,  since  Liankmpt. 
Compiny  eluims  to  have  mines  and  rethiction  works  at  La  vie,  hence  pre- 
sumably suecetHled  to  pm^ierty  of  the  Peacock  Copper  Co,,  which  had  » 
50-1011  concentrator,  but  mn  out  of  ore.  RegardinJ  with  suapicion. 
BULLWHACKER  COPPER  CO,  MONTARA* 

Office:  care  of  Patrick  Clark,  president,  Rpokaru',  Wash.  Mine  offioe: 
Butte,  Silver  Bow  Co.,  Mont.  Organized  March,  I90t>,  under  laws  of  Arizona, 
with  capitalization  Sl,<K)U.0flO,  shurcn  $1  pan  Lamls,  2  claiins,  known  as 
the  Bullwlmcker  and  Buttt?  Sc  Boston  Pkeer.  A  2'  vein  of  10%  ore  was  ru* 
April.  P.WO,  at  a  depth  of  IS'  from  mirface, 
BULLWHACKER  GOLD  &  COPPER  CO.  ARIZOIIA 

Presumably  dead. 
BULLY  HILL  COPPER  MINING  A  SMELTING  CO.  CALIFORIVIA* 

Office:  12  Broadway,  .New  York.  Mine  office:  Winthrop.  Shasta  Co., 
Gal-  Employs  350  men.  D.  M,  Riorda.n,  president;  John  B.  Keating,  gen» 
eral  superintendent;  H.  R.  Hanley,  assistant  general  superintendent.  Orgiui- 
ized  l^OO,  under  laws  of  New  Jersey,  with  capitalization  12,500,000,  sbarec 
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$25  par.  Control  of  property  was  changed,  1905,  and  supposedly  is  in 
hands  of  the  General  Electric  Co.,  which  is  variously  reported  to  have  paid 
one  to  one  and  a  half  million  dollars  for  the  Bully  Hill  mine. 

Lands,  23  claims,  including  18  patented  claims,  area  213  acres,  in  the 
Pittsburg  district,  circa  25  miles  northeast  of  the  Mountain  copper  mine  at 
Keswick,  and  supposedly  in  the  same  geological  horizon.  Lands  include  the 
Winthrop  mine,  which  is  bemg  extensively  developed.  The  Tamarack 
group,  at  Shasta  City,  is  supposed  to  be  held  under  a  $10,000  bond. 

The  Bully  Hill  was  opened  as  a  gold  mine,  and  worked  the  gossan  with 
rather  indifferent  results,  until  copper  ores  were  developed  at  depth.  Bully 
Hill,  with  a  diameter  of  about  4,000',  rising  1,200'  above  the  surrounding 
country  is  composed  of  eniptive  rocks,  principally  basalt  and  rhyolite,  with 
3  mineral  zones,  having  a  strike  of  approximately  north  and  south,  the  ore 
occurring  in  shear-zones  in  rhyolite  and  meta-diabase  dykes,  all  of  superficially 
slaty  stnicture,  the  lenses  liaving  a  clay  gouge  of  1'  to  30'  on  one  or  both 
walls.  The  main  lenses  have  stringers  and  feeders,  ranging  from  a  few  inches 
to  30'  in  width,  carrying  2%  to  30%  copper.  The  principal  lenses  are  20' 
to  300'  long,  2^  to  40'  wide,  averaging  about  30',  and  opened  to  a  depth  of 
672*.  The  zone  of  secondary  enrichment  shows  about  10'  of  bonanza  ore, 
the  main  ore  bodies  below  carrying  clmlcopyrit^;  associated  with  pyrite,  also  a 
little  bomite  and  chalcocitf ,  with  occasional  carbonate  and  oxide  ores  and 
native  copper.  The  best  ore  body  gives  average  assays  of  about  15%  copper, 
6  oz.  silver,  and  $8  gold  per  ton,  and  shows  native  copper  and  native  silver 
in  considerable  quantities  on  the  670'  level.  Mine  is  opened  by  shafts  of 
600'  and  300',  and  by  crosscut  tunnels  of  GOO',  800',  1,000'  and  1,200',  giving 
a  back  of  about  350'.  No.  2,  the  main  working  tunnel,  1,000'  long,  has 
double  tracks,  and  a  100x100*  underground  station,  containing  powerful 
pumping  and  hoisting  machinery.  The  mine  is  timbered  with  square  sets. 
Elarly  in  1906  a  large  body  of  high-grade  ore  was  being  developed  on  the 
lower  level  of  the  mine. 

The  mine  and  mill  have  steam  and  electric  power,  with  300  h.  p.  at  the 
mine  and  350  h.  p.  at  the  smelter.  Equipment  at  the  mine  includes  four 
100-h.  p.  hoists,  good  for  1,000*  depth  each,  and  3  Rand  air-compressors, 
of  14  drills  aggregate  capacity.  Buildings,  about  20  in  number,  include 
an  iron-sheathed  40x50*  machine  shop. 

The  smelter,  one  mile  from  the  nrine,  receives  ore  therefrom  by  the  Bully 
Hill  railroad,  a  4-mile  private  line  owned  by  the  company.  The  smelter  - 
building,  39x3^  in  size,  has  a  90'  stack,  and  is  terraced  throughout,  permit- 
ting handling  of  aU  material  by  gravity.  The  reduction  plant  has  roast- 
staUs  in  series,  with  2  McDougall  circular  calcining  furnaces,  and  two  42x120^ 
blast-furnaces,  rated  at  150  tons  daily  capacity  each.  The  first  product  is 
a  35%  to  50%  matte,  taken  in  ladles  by  an  electric  traveling  crane  to  the 
converter  department,  which  has  two  stands,  with  68x96"  shells,  of  bar- 
rel type,  turning  out  99%  blister  copper,  which  is  shipped  to  the 
DeLamar  works,  at  Chrome,  New  Jersey,  for  electrolytic  n'fining.  The 
smelter  has  a  small  but  complete  machine  shop  in  connection.    Limestone 
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and  iron  ore  for  fluxing  are  obtained  from  quarries  on  the  McLeod  river, 
5  miles  disiantj  but  there  is  a  scarcity  of  suitable  ferruginous  ores  for  flux- 
ing the  high-grade  eulphideB  produced  by  the  mine. 

The  mine  is  said  to  have  heen  highly  profitable  to  the  former  owners, 
but   it^jmized   figures   are    lacking.     Annual    production    probably    averjige*- 
about  5.CHJ0^iK)U  Ib-^    fitiu  copper,  and  doubtless  will  be  materially  increaaed 
oy  the  present  highly  efficient  TTianagement. 
BUNKER  HILL  MliaKG  &  SMELTING  CO.  WASHIHGTOir* 

Office:  5011-1  Alitdidon  Ave.,  New  York.  Mine  office:  Index,  8nobo« 
miflh  Co.,  Wash.  Charles  G,  Reiter,  president;  John  D.  Campbell^  secretary; 
Wilbur  Morris,  treasurer;  V,  V.  Clark,  general  manager;  Charles  A.  McClair, 
euperint^indent.  Organised  October  24,  1902^  under  laws  of  3kfaine,  with 
capitali/ation  S3,{K.K),(XX>^  6hare«^  $1  par.  Lands,  18  claims,  area  circa  300 
acree^  also  a  5-acre  tnillsite,  showing  sundry  fissures  in  granite,  and  contact 
veine  between  granite  and  dior<t«.  Haa  shafts  of  86'  and  600',  -with  400^ 
of  underground  openingts,  showing  two  ore  bodies,  one  a  vein  of  2*  to  50* 
width,  carrying  clialcopyrite  averaging  aljout  1%  copper,  0.5  oz.  silver  and 
10  cents  gold  per  ton.  Has  compressed  air  and  electric  power,  generated  by 
a  water-wheel,  with  two  power  hoists,  a  duplex  lO-drill  IngersoU-Sergeant  air- 
compressor  and  various  mine  buildings.  Concentrator  has  one  Blake  crusher, 
one  Austin  crusher,  3  sets  of  rolls,  '^  Wilfley  tabks,  slime  tables,  2  buddies 
and  a  magnetic  separator.  Shipped  5  car-loads  of  concentrates  in  1905,  and 
began  regular  shipments  Januury  1,  1906,  Plans  increasing  milling  copacity 
to  100  tons  daily  and  imtalliug  a  reverberatory  furnace,  with  converter,  for 
mriking  blister  copper.  Employs  20  men.  Property  seems  conservatively 
handletl  and  is  regarded  as  promising. 
BUNKER  HILL-SULLIVAN  COPPER  MINING  CO.  WASHINGTOll, 

Reorganized,  1902,  a,*:  Bunker  Hill  Mining  &  Smelting  Co, 
BUNKERVILtE  MINING  CO,  NEVADA* 

Mine  office:  BunkLTville,  Lincoln  Co.,  Nev.    Preeumably  idle. 
BURLINGTON  COPPER  MINING  CO.  WYOMING. 

Suppjstni  to    have    property  in    the    Encampment  ilistrict    of    Carbon 
roufity,  Wyoming,  but  location  of  lands  not  learned*     Presumably  idle. 
BURMA  COPPER  MINES,  LTD. 

Offices:  716^  Sdbbury    House,    London,    E.    C,    Eng.      W.    T.    War- 
riner,  secretary.     Organized  Nov.  5,  1903,  with  capitalization  JEIOQ.  shares 
£1  par.     No  lands — no  business^no  excuse  for  organization. 
BURNS  MINING  CO,  WASHINGTON. 

Mine  office:  Darrington,  Snohomish  Co.,  Wash.    Thos-  Parks,  supcrin- 
t^^ndent,  at  last  accounts.     Lands  include  the  Myrtle  and  Justice  dainu^ 
openi^d  by  tunnel.     Pres-imably  idle, 
BURNS  MOORE  MINING  A  TUNNEL  CO.  COLORADO. 

Mine  office*:  I*iiho  Springs.  Clear  Creek  Co.,  Colo.  John  M,  Shaller, 
suporintendent.  Ores  carry  gold,  silver,  lead  and  copper.  Has  water  power. 
BURRA  BURRA  COPPER  MINING  CO.  AUSTRALIA. 

Office:  Eagle  Chambers,  Adebide,  South  Australia.     Mine  office:  Buit& 
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Bum,  Bum  Co.,  South  Australia.  T.  B.  Gall,  chairman;  V.  Lawrence, 
secretary  and  treasurer;  Wm.  West,  general  manager:  Jas.  S.  Pryor,  su- 
perintendent. Organised  1901,  imder  No  Liability  Act  of  South  Australia, 
with  capitalization  £120,000,  shares  £1  par,  10s.  paid  in;  issued,  £95,173. 
Lands,  672  acres  freehold,  iinth  mineral  rights  to  11,065  acres  of  adjoining 
lands.  Country  rock  is  argillaceous  slate.  Mine  is  opened  by  5  tunnels, 
of  eOO',  300',  330^,  420'  and  180'.  Ores  in  upper  levels  were  cuprite,  mala- 
chite, azurite  and  native  copper,  occurring  in  very  rich  but  irregular  bunches, 
lower  leveb  showing  bomite  and  chalcopyritc  Property  was  opened  1845  and 
closed  1877,  after  making  51,662  long  tons  fine  copper,  valued  at  £4,749,224, 
and  paying  dividends  of  £826,585.  Was  reopened,  1901,  by  present 
company.  Ore  is  shipped  to  Port  Adelaide,  107  miles,  by  rail,  for  smelting. 
Fuel  used  is  wood,  costing  12s.  per  cord,  and  soft  coal  at  30s.  per  ton.  Av- 
erage grade  of  ore  now  mined  is  about  2%,  and  production,  1003,  was 
about  100  long  tons  fine  copper.  Workings  below  water  le\el  were  filled 
with  water,  at  last  accounts.  Has  steam  and  electric  power  and  employed 
about  30  men,  at  last  accounts. 
BURRAGA  COPPER  CO.  AUSTRALIA. 

Mine  office:  Burraga,  Coimty  Bathurst,  New  South  Wales.  Property 
is  about  one  mile  east  of  the  ''Lloyd"  mine,  and  was  opened  in  1877.  Pro- 
duction was  570  long  tons  refined  copper  in  1898.  Ores  are  sulphide,  occur- 
ring in  a  belt  of  highly  altered  rocks,  ranging  from  porphyry  to  schistose 
slateo,  and  carry  1  oz.  to  3  oz.  silver  per  ton.  Mine  is  about  800'  deep.  Smelter 
has  3  reverberatory  furnaces,  using  wood  for  fuel,  and  product  is  sent  as 
47%  matte  to  Lithgow.  for  refining.  Work  was  suspended  latter  half  of 
1901,  but  production  was  resumed  early  in  1905. 
BURRO  MOimTAm  COPPER  CO.  NEW  MEXICO, 

Office:  402-108  Equitable  Bldg.,  Chicago,  Ills.  Mine  office:  Silver  City, 
Grant  Co.,  N.  M.  Nathan  F.  Leopold,  president;  Sidney  Lang,  superin- 
tendent. Organized  1904,  with  capitalization  $50,000.  Lands,  circa  600 
acres,  in  the  Burro  Mountain  district,  including  the  St.  Louis  mine,  held  under 
bond  and  lease  from  the  Southwestern  Copper  &  Iron  Co.  The  St.  Louis  is 
said  to  have  produced  more  than  $1,000,000  worth  of  ore,  and  was  opened  by 
a  500'  shaft  with  upwards  of  one-half  mile  of  openings,  wlien  taken  by  present 
company,  and  is  said  to  show  large  bodies  of  7%  to  ^%  ore. 

Concentrator  was  remodeled  and  doubled  in  size,  to  capacity  of  150  tons. 
early  in  1906.  Machinery  plant  includes  dynamo  for  power  and  300-light  gen- 
erator for  lighting.  Property  also  has  a  10-ton  smelter,  which  is  idle.  About 
100  men  are  employed  and  the  mines  are  being  developed  systematically. 
Management    is    excellent. 

BURTON  CONSOLIDATED  COPPER  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  office  and  mine,  Encampment,  Wyo. 

BUSTER  MINES  SYNDICATE,  LTD.  ARIZONA. 

Offices:  Broad  Street  House,  London,  E.  C,  Eng.  J.  A.  Edmond.  chair^ 
man;  J.  R.  Shearer,  secretary.  Capitalization  £15,000;  shares  £1  par;  de- 
bentures, £1,600,  at  10%.     Property  claimed  is  a  three-fifths  intcrcst  in  a 


402 


THE  COPPER  HAXDBOOK. 


copper  raine,  said  to  be  locate  in  the  Peck  mining  district  of  Arixona.     Idk 

i»TnJ  apparently  riioriliufui 

BUTCHER  BOY  GROUP,  WASHIHGTOH. 

Mine  office:  Loomis,  Okanogan  Co.,  Wash,     Said  to  be  under  bund  to  a 
Greenwood,  B.  C,  syndicate.     Lands,  sundry  oUiims  in  the  Myera  Cn»ek  dis- 
trict, showing  iuirileriLius  ccipj)er  ort'«  of  hdr  grade. 
BUTLER-LIBERAL  CONSOLIDATED  MINING  CO.  UTAH. 

Mine  officer  Binptmni  Canyon.  H^ilf  Lake  Co..  VinU,  J-  J.  Contm.  prt-^d- 
dent  ;C.  N.  Strcvcll,  vict^prcsident ;  8,  M.  Urenv,  ticcrctary  anti  trt^a-^urer;  VV.  C, 
Orem,  jjencml  muniijser;  D.  R.  Williams,  suixTintendcnt.  Or$;:ini/*e<l  1903, 
with  cupitali/^alion  $5lM),01i(),  t«hait*js  $1  pur,  iih  a  c!oiiKt»lidation  of  the  Ben  But* 
ler  and  Bingham  mining  companies.  Ijands,  siundry  claims  in  the  Bifigham 
diHtrict,  optmed  by  tumteh.  showing  2'  of  shipping  ore  in  the  bottom  of  ■ 
win/.c  from  the  old  Butler  tnnnel.  Hiw  shipixni  ores  to  the  United  Btat^ 
sniclter  tliat  gave  average  returns  of  cirra  (i%  copper,  12  oz,  silver  and  fl 
gold  pc»r  Ion.  Is  expending  about  $2,.'>(H>  monthly  in  development  work,  and 
employs  eirca  *J0  men,  Deebred  a  dividend  of  one-half  cent  per  share, 
amonnrmg  In  %2,rMK  OcfoWr.  I9<)3. 
BUTLER  MimWG  &  MILLING  CO,  UTAH. 

Ahs(.irix'd,  PlOl  by  Bnlter-LilMTa^  ConL<ilida!cd  Mining  Co. 
BUTTE  &  ANACONDA  COPPER  CO.  MONTANA 

Succeeded,  ItMtJ,  l>y  Carlisle  Ctippt^r  Co,,  since  deceased. 
BUTTE- ARGENTA  COPPER  CO.  MONTANA. 

(miet:   Jiuth",   MuiH.     *>rgani/.ed.    Ifi0<\   with  capit.alizatimi  S3,rXH),(XKI, 
by  ,L  Ij.  Oppcnfieimer,  Henry  Mnellcr,  A.  T.  Morgan,  J.  H.  King  and  .lohn 
N.  Kirk,  to  takt>  over  and  o|»<M>ite  sundry  claims  in  the  Argcntu  di.strict, 
BUTTE  &  ARIZONA  COPPER  MINING  CO.  ARIZONA. 

(>lhce:  J*rcseott,  Ariz.  Mine  office:  Mayer,  Yavapai  Co..  ^Vna.  Ernest 
A.  Maggot t,  president  ami  general  manager,  John  C.  Job,  srcrt*tarv*:  W.  A. 
Iht /.chine,  trea^un^r,  pn:*c«.'diiig  offieers,  riia.s,  IL  RirhanLs.  B,  O.  Kendall  and 
Emil  Baxter,  cliR^ctors.  l.*imd.H,  9  t.liiims,  eihowing  2  parallel  veins,  said  lo 
avemge  9U' width  and  to  be  tr.teeahle  3,(Kl(y  on  company's  lands,  whieh  Ue 
imiTiedialely  eiisi  of  (he  Arizona  Blue  Bell  Copper  Co. 
BUTTE  A;  BACORN  MINING  CO.  MONTANA* 

Mine  office:  Butte,  iSilver  Bow  Co.,  Mont.  F.  W.  Bacom,  inami^n 
Organizt>d  Fehmary,  1906,  under  laws  of  Maine,  with  capitaHzation  $5,000,000. 
Property  i.s  options  on  13  cbim.s  in  the  rifirthea>tern  part  of  Rtitte,  about  one 
half  mile  north  of  the  Piltsburg  <fc  M  »ntnna  arul  immediately  north  of  the 
Butte  <fe  London.  Claitns  wen*  loc-ated  in  1^K).'>,  grotind  in  tliat  vicinity  being 
considered  vahieless  until  a'cently,  but  in  view  of  developments  of  pa-st  year, 
propt»rty  is*  by  no  means  w  ii  hout  promise. 
BUTTE  &  BINGHAM  COPPER  CO.  UTAH. 

Mine  ofhee:  Bingham  Canyon,  Salt  Lake  Co,,  Utah,     Idle. 
BUTTE  &  BINGHAM  COPPER  MINING  &  DEVELOPMENT  CO. 

Letter  returned  uiiclainicfl  from  former  ofliee,  35  C<»ngresa  SU,  B<ktoii. 
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BUTTE  &  BOSTON  CONSOLIDATED  MINING  CO.  MONTANA. 

Office:  42  Broadway,  New  York.  Mine  office:  Butte,  Silver  Bow  Co., 
Mont.  Employs  about  400  men.  Jas.  Phillips,  Jr.,  president;  Win.  G.  Rocke- 
^  feUer,  secretary  and  treasurer;  John  D.  Ryan,  general  manager;  Wm.  E.  Kane, 
mine  foreman.  Organized  1896,  under  laws  of  New  York,  with  capitalization 
$2,000,000,  shares  $10  par.  Debentures,  $1,500,000  first  mortgage  6%  bonds, 
due  April,  1917.  Annuid  meeting,  first  Monday  in  April.  Is  controlled, 
through  ownership  of  practically  entire  stock  issue,  by  the  Amalgamated 
Chopper  Co. 

Lands,  sundry  mines  and  undeveloped  claims  in  Butte,  including  the 
three  Silver  Bow  mines,  Michael  Davitt,  Blue  Jay,  Berkeley,  East  Grey  Rock 
and  West  Grey  Rock,  also  several  thousand  acres  of  placer  lands. 

Silver  Bow  No.  1  mine  has  a  3-compartment  main  shaft  of  1,000'.  Mine 
is  timbered  with  8x8'  square  sets,  and  ore  is  tiammed  by  horses.  Mine  is 
connected  underground  with  the  Pennsylvania,  Berkeley  and  Silver  Bow  No.  3, 
Has  an  800-gallon  Riedler  pump  on  the  1.000'  level.  This  shaft  has  a  10x42" 
hoist,  operating  two  single-deck  cages. 

Silver  Bow  No.  2  is  idle. 

Silver  Bow  No.  3  lias  a  4-compartment  shaft,  700'  deep,  and  is  timbered 
with  10x10*  square  sets.  A  500-gallon  Knowles  pump  is  located  on  the  600' 
level.     Hoist  is  a  12x14*  Risdon,  operating  two  single-deck  cages. 

The  Ra.st  Grey  Rock  mine  has  a  3-compartment  1,600'  shaft.  A  20x48* 
hoist  operates  two  doul)le-deck  cages.  The  surface  equipment  includes  a 
28-drill  Nordlierg  air-compressor. 

The  Ikrkeley  has  a  3-compartmcnt  900'  shaft,  with  18x32*  hoist  operating 
two  single-deck  cages.  This  is  one  of  the  best  of  tlie  company's  mines,  but 
oiienitions  were  greatly  hampered,  for  several  years,  by  litigation  with 
the  Hein7e  compimies.  The  ending  of  this  tiresome  and  costly  fight,  in  Febru- 
ary, 1906.  permits  the  renewal  of  development  work  and  pnxluction. 

The  Blu*^  Jay  mine  has  a  1 ,075'  shaft,  sank  at  an  angle  of  72°.  This  has 
two-compartments  to  the  600'  level,  and  three  below.  Hoist  is  16x32*, 
operating  two  single-<leck  rage-skips. 

The  Kane  shaft  was  about  200'  deep,  at  the  close  of  190.'). 

The  Butte  &  Boston  ores  an»  leaner  in  rop|i<»r  and  liehor  in  silver  than 
the  average  of  the  Butte  camp,  the  blister  coppiM-  carrying  about  100  oz.  silver 
per  ton. 

The  concentrator  and  smelter,  at  Meadcrville,  wen^  closed  down  late  in 
H)05,  and  will  be  demolished,  ores  being  simt  to  tlie  VVaslioe  plant,  at  Anaconda 
for  n*<luction. 

Production,  at  close  of  1905,  was  ahout  500  to  600  tons  of  ore  daily,  carry- 
ing an  estimated  average  of  61  lbs.  copper  per  ton.  (Output  of  fine  copper  for 
1905  was  about  12,000,000  lbs.  For  1906  there  should  be  an  increase,  due  to 
tlie  removal  of  the  pressure  caused  by  the  litigation  with  the  Heinze  interests. 
BUTTE  CENTRAL  COPPER  MINING  &  SMELTING  CO.  MONTANA. 

Office  and  mine:  Butte,  Silver  Bow  Co.,  Mont.  Samuel  A.  Hall,  general 
manager.    Organized  March,  1906,  under  laws  of  Montana,  with    capitaliza- 
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BUTTE  COPPER  BELT  MINING  CO-  MONTANA. 

Ulliiv  imd  ininci  Butte,  Silver  Btnv  Co.,  Mont.  James  Talbot,  preaideiit; 
Samuel  il.  Trt4fmr,  viut'-prcsitleiit ;  J.  R.  Hielx-rs  treivsurer;  RusscU  P»  How- 
ar\l,  8t!LTctaPk' ;  A.  J.  Poser,  maimi^er.  Organized  April,  11»06,  under  laws  of 
Montana,  with  capitalization  $7,500,000,  I^nd^,  circa  200  acres,  undevebped, 
on  the  coiitincjjta!  tlivide,  ju^t  east  of  Butte. 
BUTTE  COPPER  CO.  MONTANA. 

A  nioribynd  corporation,  once  holding  bond^  on  the  Jessie  and  other  Butte 
tljiiiii^:. 
BUTTE  COPPER  EXPLORATION  CO.  MONTANA, 

Ufticr:  cAfc  of  N.  liniee  MeKelvey,  eiTPtary  and  treasurer,  S7  Milk  St., 
HuHloQ,  Mass.  Mine  office;  ButU^  Silver  Bow  Co,»  Mont.  E.  A.  Nichols^ 
pn'SRlonl;  Alfrtnl  F.  Leopukl,  vice- president  and  gtinrnd  manager;  preeetling 
offirers,  Stx-nerr  K.  Hill.  THornas  S.  l-Vt%  Frank  E,  James  and  Warren  Nichols, 
dirtn-tors;  Gim>.  T.  Me(»ee,  superiiilendent.  Kmploy>  30  men.  Organized 
lanuary^  1906,  under  laws  of  Montana,  with  eapif^ilization  S500,0(X),  shares 
|)ar.  Lands,  8  clairas,  an^a  circa  SO  aeres»  lying  near  to  and  northeast  of 
the  Pittsburi;  &  Montana,  also  an  option  on, the  Six  O'clock  group  of  7  claima^ 
near  the  But  to  &  Ivondun.  anil  the  Golden  Chief  ckuni,  which  lias  a  ISCK  sliaft, 
showing  a  30'  vein  of  lovs'-grade  ore  at  the  bottom.  The  Grand  Prize  claim  id 
slightly  opened  by  tuimeb  The  S\x  OXloek  group  liaa  a  two-corn jmrtment 
WiY  tilmiij  sunk  by  Bamuel  Newliouae,  whieli  at  a  depth  of  40'  cut  through  a 
SO''  vein  of  low  grade  ore.  This  shaft  lias  been  unwaten^l,  ,iud  it  is  planned 
to  deepen  same  to  l,50tl'^  and  crosscut  Ixilh  north  and  south  al  depth  of  1,200 
fei't,  or  thc^reabouts^  to  intercept  the  eopjier  vuins  presumably  existing,  and 
drift  thenniij,  wliith  is  a  .sotind  plan  of  development,  Blanagemcnt  is  good, 
and  propHy  is  ngjjrtlrd  frivorably. 
BUTTE  COPPER  MINING  CO.  MONTANA. 

Office  and  mine"  Butte,  ^ih^er  liow  Co..  Mont,  John  MacGinnis,  nmn- 
ager.  Organi/xnl  March,  ISXKi.  \ntU  capitalization  $l,54)0,tX)0,  slmre^  $L50 
par.  Ixinds,  sundry  elnims,  including  the  RolxTt  Emmet  No.  I,  Robert 
EmmL't  No,  2,  Anselmo  No.  1,  Anselmo  No.  2,  and  TriOe,  all  lying  along  tlie 
Gagnon  and  Stewart  veins.  The  Emmet  was  opened  to  a  depth  of  300',  showing 
7%  ore  in  the  lx>ttom,  when  f**ntier  operators  wen*  driven  out  by  water  and 
lack  of  cash.  The  Ansebno  mines  were  corisidenible  producers  of  silver  in 
i  he  early  days  of  Butte.  \Ltnagement  is  gcxjd  and  property  is  t^cganied  as 
promising. 
BUTTE  COPPER  MIHING  &  SMELTING  CO.  MONTANA. 

Offjce  and  mine:  Butte,  Silver  Bow  Cb.,  Mont.  Patrick  Mull  ins,  gen- 
eral mamiger;  Samuel  A.  Hall,  secretary;  Patrick  Wall,  superintendent. 
Property  was  the  Dutton  mine,  a  fractional  claim,  underlease,  in  En^t  Butte, 
which  is  one  of  the  oldest  prop<»rties  in  the  camp.  Mas  a  350'  shaft.  lK*ttora^ 
in  a  6'  vein  of  rich  ore.  Apparently  the  Butt*  Copper  Mining  &  Smelting 
C^,  has  transfern&d  it.^  lease  on  the  Duttcm  to  the  East  Butte  Mining  Co. 
BUTTE  COPPER  it  ZINC  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.     Clarence  B.  VVisner,  prei&ideiit" 
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A.  L.  Bailey,  secretary.  Organized  1905,  under  laws  of  New  York,  with  capi- 
talization $2,500,000.  Property  is  the  Emma  mine,  held  subject  to  a  $55,000 
mortgage,  owned  by  Charles  E.  Dickerman.  Company  is  an  offshoot  of  the 
Montana  Zinc  Co.  The  Emma  mine,  previously  held  by  the  Batte  Mining  &. 
Development  Co.,  has  an  800^  shaft,  said  to  show  a  vein  of  SOO'  width  at  bot- 
tom, this  carrying  about  2%  copper  and  a  fair  percentage  of  zinc.  Company 
.  is  said  to  plan  construction  of  a  mill,  to  use  a  new  proce&s  of  zinc  reduction. 
BUTTE  &  ELY  COPPER  CO.  .  NEVADA. 

OflBce:  care  of  Chas.  L.  Scott,  secretary,  Butte,  Mont.  Mine  office:  Ely 
White  Pine  Co.,  Colo.  Organized  1905,  under  laws  of  Montana,  with  capi- 
talization $500,000,  shares  $1  par.  Lands,  12  claims,  lying  between  the  Ne- 
vada Consolidated  and  Giroux  Consolidated.  Property  is  considered  well 
located,  and  is  regarded  as  promising. 
BUTTE  GOLD,  SILVER  &  COPPER  CO.  WASHINGTON. 

Office:  Spokane,  Wash.  Lands  lie  about  25  miles  from  head  of  Lake 
Chelan,  Washington,  showing  2  veins,  one  8'  wide,  opened  by  tunnels.  Idle. 
BUTTE  GREEN  COPPER  CO.  MONTANA. 

Office  and  mine:  Butte,  Silver  Bow  Co.,  Mont.  Samuel  A.  Hall,  gen- 
eral manager.  Organized  March,  1906,  with  capitalization  $500,000,  shares 
$1  par.  Lands  include  the  Green  claim,  near  the  Belmont  mine  of  the 
Butte  Coalition.  Employed  about  20  men,  and  was  claimed  to  be  produc- 
ing 15  to  20  tons  of  good  copper  ore  daily,  in  March,  1906. 
BUTTE  HILL  COPPER  MINING  CO.  MONTANA. 

Mine  office.  Butte,  Silver  Bow  Co.,  Mont.  James  Higgins,  president; 
Dr.  Maurice  Eisenberg,  vice-president.  Organized  April  18,  1906,  under 
laws  of  Montana,  with  capitalization  $5,000,000,  sliares  $5  par.  I-rfinds,  11 
claims,  area  173  acres,  lying  west  of  the  Butte  &  Bacorn.  In  April,  1906,  had 
a  125'  shaft,  bottomed  in  a  40'  vein,  showing  a  4'  paystreak  of  ore  carrying 
30  oz.  silver  per  ton.  It  is  planned  to  sink  1,000',  and  crosscut  from  tliat  depth. 
BUTTE  &  IOWA  MINING  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Montana.     John  Hewett,  superin- 
tendent, at  last  accounts.     Idle  and  presumably  moribund. 
BUTTE  LODE  EXTENSION  MINING  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Montana.     Organized  April,  1906, 
with  capitaUzation  $500,000. 
BUTTE  &  LONDON  COPPER  CO.  MONTANA. 

Title  changed,  circa  April,  1906,  to  Butte  &  London  Copper  Develop- 
ment Co. 
BUTTE  &  LONDON  COPPER  DEVELOPMENT  CO.  MONTANA. 

Office  and  mine:  46  East  Broadway,  Butte,  Silver  Bow  Co.,  Montana. 
Theodore  Brantley,  president;  James  H.  Lynch,  vice-president;  W.  E.  Rey- 
nolds, secretary;  Alex  Johnston,  treasurer;  preceding  officers:  Jas.  A.  Tal- 
bot, E.  J.  Anderson.  Chas.  F.  Booth,  Chas.  J.  Kelly,  W.  W.  McDoweU,  G.  W. 
Stapleton,  B.  F.  White  and  Herman  B.  Eisenberg,  directors;  Jack  Hanley, 
Euperintendent.  Organized  1905,  under  laws  of  Arizona,  with  capitaliza- 
tion $5,000,000,  shares  $5  par;  issued,  $2,000,000.  Title  changed,  April,  1906, 
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from  Butte  &  London  Coppwr  Co.  I^ands,  113  acres,  known  as  the  Green- 
dale  pkccr  ckiins,  lyiri|(  imrutnjiatvly  north  of  the  Pittsburg  6t  Montana. 
arid  ett^t  of  tlie  North  BufUv,  xuppasi^dly  currying  the  eastern  extension  of 
Itie  Jessie  and  other  eluimri  of  tlw!  North  Butte.  Has  begun  a  3-rompart- 
rnent  shaft,  in  the  centre  of  tfie  property,  planned  to  Ije  sunk  1,200'.  ihenc?e 
erosscuttiiig  north  and  souiht  to  intercept  extensions  of  all  in iportant  veins 
traversing  the  tract.  Has  a  temprjrary  hoist,  good  for  IjCKK/,  and  \ms  ordered 
a  new  plant,  i\ith  four  12qrli-  p.  boilera,  CJortisa  double-conical  drum  hotst, 
and  5-drill  air'<H]nnprf'Hsor.  ProfK^ty  is  regarded  as  decidedly  pronjisini^. 
BUTTE  A  MICHIGAN  MmMG  CO.  MONTANA. 

Mine  office:  care  of  l>r.  VVm.  Bishop,  Butte,  Silver  Bow  Co.,  Montana. 
Organiited  January,   UlOij,  witli  capitalization    $1,000,000,    shanks  $1    pw, 
to    work  sundry  imdevelope^l  clainia  in  Leslie  Gulch,  6  miles  soutlieast  of 
Butte. 
BUTTE-MILWAUKEE  COPPER  CO.  MONTANA. 

Mine  office:  care  of  John  F.  Cowan,  manager,  Owsley  Blk.,  Butte,  Silver 
Bow  Co.,  Montana.  Organized  HX10,  under  lawi^  of  Montalia,  with  capitali* 
nation  S3,0<XJ,0(Xi.  shares  $2  par.  I^ndr*,  sundry  topper  claims  in  ttie  Ar- 
genta  district  of  Beaverhead  county,  Montana,  and  5  ctaiiuH  in  Butte,  lying 
l,2tH)'  north  of  the  North  Butte,  and  adjoining  the  Boston  claim  of  Ihc  AUee 
mine  of  f1ie  Butte  Coalition  Mining  Co. 
BUTTE  MINE  &  EXPLORATION  CO.  MONTANA. 

Letter  returned  wnclaimed  from  former  office  and  mine,  Butte,  Silver 
Bow  Co.,  Montana.     Profx^rty  was  the  Pacific  mine,  in  East  Butte.     Com- 
pany n\orilnind. 
BUTTE  MINING  &  DEVELOPMENT  CO.  MONTANA. 

rx^id.     Wctit  iMc^ki-  on  the  Kmmii  mine,  in  Butte,  Montana. 
BUTTE  MONTANA  MINING  CO.  MONTANA. 

Office:  cjire  of  C,  l>.  Jordan,  St,  Louis,  Mo.  Mine  office:  Butte,  Silver 
Bow*  Co.,  Montana.  Organi/.ed  circa  IfKWi,  Land.n  include  the  Alexander 
Scott  mine,  adjoining  the  West  Cblusa,  opttned  by  a  7W  sliaft,  and  the  Little 
Annie  mine,  \jin^  near  the  Cloldsmith,  northwest  of  Walkerville,  opened  by 
a  200'  shaft. 
BUTTE  MOUNTAIN  TUNNEL  MINING  CO.  MONTANA. 

Office:  ran^  of  C.  W.  INmnroy,  vice-president,  63-2'i3  La  Salle  St.,  Chi- 
cago, IIU.  Mint!  office:  Butte«  Silver  Bow  Co.,  Montana.  Wm.  S.  S^vit/er, 
president,  st»cn^tary  and  treaKurer.  Capitalization,  $3,750,000,  shaivs  t1  par. 
Lands,  Tcbiiuis,  area  circa  102  acres,  opened  by  tunnels  of  3fH>'  and  !,300', 
showing  ehalcopyritc,  avcragiTig  ulK>ut  2%  copper  and  2'  oz.  silver  per  ton, 
with  small  gold  vidues.  Idle  for  ►several  years. 
BUTTE  NORTHERN  COPPER  CO.  MONTANA. 

Mine  cffirr:  Bnf  te.  Silver  Bow  Co,,  Montana.  Morgan  Strong,  prepident. 
G,  E.  Desnell,  vice-presitlpnt  and  treasurer;  S.  B.  Carne,  secretary.  Organ- 
ised April,  190f»,  with  capituh?.ation  $1,500,000,  shares  %)JiO  par  I^nds,  3 
claims,  held  under  bond  and  lease,  lying  between  the  Butte  &  London  and 
Butte  A  Bacom. 
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aUTTE  REDUCTION  WORKS.  mohtaha. 

Owned  and  operated  by  Colusa-Parrot  Mining  &,  Smelting  Co. 
BUTTE  &  ST.  LOUIS  WNING  CO.  MONTANA. 

Office  and  mine*  114  East  Broadway,  Butte,  Silver  Bow  Co.,  Montana. 
C.  D.  Jordan,  president;  F.  H.  Ray,  vice-president  and  treasurer;  Samuel 
M.  Roberts,  secretary  and  general  manager;  T.  R.  Davey,  superintendent. 
Organized  Febniaiy  14,  1906,  under  laws  of  Montana,  with  capitalization 
$600,000,  shares  $1  par.  Lands,  one  patented  claim,  known  as  the  Kessler, 
area  circa  IS  acres,  lying  north  of  the  Amy  and  Silversmith  and  northwest 
of  the  Alice  mine,  in  the  WalkerviUc  district  of  Butte,  opened  by  a  100'  shaft, 
showing  gold  and  silver  ores,  with  copper  expected  at  depth. 
BUTTE  &  SPOKANE  MINING  CO.  MONTANA. 

Office:  care  of  Patrick  Clark,  Spokane,  Wash.     Organized  1905,  to  take 
over  sundry  claims  in  Butt«,  Silver  Bow  county,  Montana.     Apparently  has 
some  connection  with  the  BuUwhacker  Copper  Co..  and  may  have  been  re- 
placed by  latter. 
BUTTE  &  SUMMIT  VALLEY  COPPER  MINING  CO.  MONIANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Montana.  Thos.  W.  Buzzo,  presi- 
dent; C.  D.  Joslin,  vice-president;  James  A.  Talbot,  treasurer;  J.  \V.  Thomas, 
secretary.  Organized  April  9,  1906,  under  laws  of  Montana,  with  capital- 
ization $3,000,000,  shares  $5  par.  Lands,  5  claims,  area  67  acres,  lying  near 
the  claims  of  the  General  Development  Co.,  opened  by  a  shaft  of  12.V, 
on  the  Saratoga  claim. 
BUTTE  &  VERONICA  MINING  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Montana.     Lands,  2'cLiinis,  area 
12  acres,  opened  by  shafts  of  30'  and  70'. 
BUTTERNUT  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Humboldt,  Yavapai  Co.,  Arizona.     Moribund. 
BUTTERWORTH  MINE,  UTAH. 

Letter  returned  unclaimed  from  former  mine  ofTice,  Bingham  Canyon, 
Salt  Lake  Co.,  Utah.     Claims  were  slightly  developt'd  !)y  tunnel. 
BUTTON  GOLD  MINING  CO.  ARIZONA. 

Biine  office:  Minnehaha,  Yavapai  Co.,  Ariz.     ()n»8  carry  pold,  silver  and 
copper.     Has  steam  power  and  a  5-stamp  mill.     Presumably  idle. 
MINA  EL  CABALLO.  MEXICO. 

Mine  office:  Ind^,  Durango,  Mexico.     Wm.  Benton,  owner;  J.  M.  l)e  La 
Torre,   superintendent.      Has  copper-silver  ores    and  steam   power.     Em- 
ployed about  40  men  at  last  accounts. 
MINA  CABALLONA.  MEXICO. 

A  prospect,  in  the  Arizpe  dbtrict  of  Sonera,  .Mexico,  about  15  miles  south 
of  Douglas,  Arizona.     Shipped  some  copper  ore,  carrying  gold  and  silver  values, 
to  smelter  at  El  Paso,  in  1903.     Presumably  idle. 
CABAAAS  CONSOLIDATED  COPPER  CO. 

Office:   care  of  A.  H.  Rose,  vice-president,  ISO  First  Ave..  San  Francisco, 
riilifomia. 
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CABEZAS  DEL  PASTO  BOHES.  SPAIH, 

Office:  9,  Maiiriqiies,  Cordoba^  Spain.  Mine  office:  Ptusbla  de  Guxnidn^ 
Huelva,  Spiiin,  ihvned  by  C.  &  J,  8unilhcim,  wlio  have  operated  the  property 
Bincii  1887-  \Vm.  Guthrie  Bowie,  general  manager;  I  Jon  Joqee  Riecken. 
9Uperinteiid*^nt.  Lands,  6  concessiona,  area  104  lieclarctis,  uith  about 
300  hectareas  of  adjoining  lands,  having  12'  shuftH,  deepest  104  metre*, 
with  5,000  to  6,000  metres  of  underground  opening^.  Ore  developed 
for  immediate  mining  is  estimate^d  at  750,0<X>  tons  of  pyritic  ore,  and  1 ,500,000 
tons  of  cupriferous  Bcbists.  Ijcnsos  app:irently  increase  in  size,  at  depth. 
Mine  is  opened  by  overliand  stoping,  and  liry-wulbn^  ij>  used  in  depleted  i»topc«. 
Ores  carry  1.5%  to  f/j;.  copper,  Ul%  lo  !>2%  bulpliur  and  tO%  t<>  44%  iron, 
and  the  rcIiIh(h  range  0.25^^^  to  30%  coi>per.  All  pyrilic  ore  above  L5%  cop- 
per, and  all  ecbisttt  above  10%  copper,  are  e\|x>rtcHL  The  lower  grade  oresii  are 
weatherctt  at  the  mine,  to  produce  cement  copper,  and  t!ie  leached  ore,  free  of 
copper,  is  8cnt  to  FVancc,  for  the  sulphur  contatnt^d.  The  water  from  the 
mines,  where  80,000  lo  UX),000  cubic  metres  arc  in  constant  Btorage,  carriea 
lip  to  0  kilograms  of  eopper  in  solution  to  each  cubic  metre,  most  of  which  is 
saved  by  ecmonlution.  The  cement  copfvr  m  washed  and  clast^ified,  the  best 
quality  avcrHKinp;0S.5%  copper,  wliicb  is  the  brst  grade  of  cement  copper 
produced  anywhere-  Jlinin^  by  overhand  stoping  and  rock  lulling  is  t^aid  to 
prove  safer  and  chcap*'r  than  o|>en'Ca.st  ojx'rations.  Surface  plant  includes 
Rolx^y  hoist iuK  and  pumping  enginc^J,  and  the  mine  has  a  tramhne  of  76  cm. 
gauge,  also  an  acrifd  tram  to  the  wharves  at  La  Laj'i,  on  the  river  Guadiana* 
ProfXTty  is  produring  on  a  ccfosidenibb  scale. 
CABRALES  COPPER   SYNDICATE,  LTD.  SPAIN. 

Offices:  18,  Walbmok.  Lnndon,  B.  C,  Hng-     R.  W-    Outram,  secretary. 
Organi?!ed  June  20,  1901,  wi(h  capitMli/jition  £12,000,  shares  £1  par;  iasued^ 
£1,207^     Infidive  utid  njuxuxnitly  luoiibund, 
EPIGMENIO  CABRERA.  MEXICO, 

Office  and  mine:  Guachtnango,  Jalisco,  Mex,  T^ands,  30  pcrtencnciaa, 
area  74  acren.  showing  large  ore  iHjdies,  carn'ing  values  in  copper^  silver  and 
gold.  Then^  are  ^ome  cjLI  \s  orkings,  also  limited  development  of  a  recent  date. 
CABRERA  MINING  CO,  MEXICO. 

f^ttrr  rf'turnrtl  unclaimed  frnni  former  office,  Velardcfla^  Dgo.,  Mex. 
BUNAS  y  FUNDICION  DE  CACOMA.  MEXICO. 

Mexican  title  of  tlio  C^'aeoma  Mining  &  Smelting  Co, 
CACOMA  MINING  &  SMELTING  CO.  MEXICO. 

Office:  820  Security  Bldg..  St.  Louis,  Mo.  Mine  office:  Autldn,  Jalisco^ 
Mex.  D.  P,  Richardson,  president  and  trca^tia^r;  John  Dee,  vice- president 
and  general  manager;  Johti  Nesserly,  secretary;  John  Mann,  mine  superin* 
tendent:  M.  E,  Raines,  smelter  sup^^rintendent.  Orgai\izcd  under  laws  of 
Arizona,  and  protoeoli/.cd  in  Mexico,  with  capitaliwitioii  $1,000,000,  oKarei 
$10  par. 

T^nds  are  various  properties  in  vicinity  of  AutUn,  showing  mainlj 
fisFure  veins,  in  dioritc,  these  nmging  TV  to  W  width,  ores  assaying  |o  lo  f20 
gold  per  ton-     Lands  average  15,5  miles  distance  from  Amcc-a,  terminal  of  the 
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Mexican  Central  railroad,  and  are  connected  therewith  by  state  wagon  road. 
Railroad  is  expected  to  reach  AutUn  within  2  years,  by  wliich  time  company 
hopes  to  be  on  a  regular  producing  basis. 

The  Volcanciilos  mine,  area  28  pertenencias,  12  miles  west  of  Autldn,  is 
the  principal  property.  This  shows  a  vein  of  6  meters  average  width,  carry- 
ing chalcopyrite  assaying  3%  to  22%  copper  and  $4  to  $12  gold  per  ton. 
Bftine  is  opened  to  depth  of  circa  30(y,  with  about  1,000'  of  tunnels  and 
shafts,  estimated  to  show  60,000  tons  of  ore.  The  streaks  of  ma»sive  clial- 
copyrite  are  selected  and  matted,  copper  therefrom  being  sold  to  the  native 
metal-workers. 

The  Purisima,  area  24  pertenencias,  12  miles  west  of  AutUln,  has  a  6' 
vein  of  auriferous  chalcopyrite,  opened  by  400'  of  tunnels,  and  is  said  to  have 
produced  S60,000  gold  from  oxidized  surface  ores. 

The  £1  Paso  mine,  area  40  pertenencias,  12  miles  west  of  Autldn,  shows 
an  8'  vein  carrying  copper,  lead,  silver  and  gold,  values  being  principally  in 
silver-lead,  opened  by  a  100'  sliaft. 

La  Veta  Grande  mine,  area  60  pertenencias,  30  miles  west  of  Autldn,  on  the 
AutUln  river,  near  the  proposed  railway  line,  is  said  to  have  a  200'  vein  show- 
ing bomite  at  surface  and  lower  grade  iron-copptT  pyrites  at  depth,  all  with 
gold  values.  Several  thousand  horse  power  is  available  from  the  river,  at 
this  point. 

The  Palestina  mine,  area  8  pertenencias,  12  miles  west  of  AutlAn,  has  a 
vein  of  6  metres  width,  opened  by  a  tunnel  showing  auriferous  copper  ore. 
Free  gold  has  been  taken  in  considerable  quantities  from  the  surface. 

Tlie  Olvidado  mine,  area  4  pertenencias,  12  miles  west  of  Autldn,  has 
an  8'  vein  of  auriferous  copper  ore,  slightly  developed  by  tunnel. 

The  St.  Louis  group,  area  2  pertenencias,  12  miles  west  of  Autldn,  is  a 
quarry  of  fluxing  ore,  carrying  about  enough  silver  to  pay  for  mining. 

El  Cajon  mine,  area  8  pertenencias,  12  miles  west  of  AutlAn,  has  a  25' 
vein  of  argentiferous  and  cupriferous  hematite,  developed  by  sliafts,  which 
is  valuable  for  fluxinj;  ore. 

Miscellaneous  properties  arc  La  Junta,  G  pertenencias;  San  Carlos,  15  per- 
tenencias; San  Juan,  15  pertenencias;  San  Jos6,  40  pertenencias;  Anaconda, 
11  pertenencias;  El  Tigre,  75  pertenencias,  and  (hieUtldn;  30  pt»rtenencias. 
More  or  less  work  has  been  done  on  all  of  these  last-named  propc»rties,  which 
are  antiguas,  formerly  worked  al)Ove  the  sulphide  zone.  Efforts  of  the  com- 
pany are  being  centered  on  development,  the  limited  production 
secured  being  won  mainly  to  afford  employment  for  the  native  metal-workers 
of  the  Autldn  district.  Company  plans  building  concentrators  at  three 
different  points.  Present  plant  consists  of  a  small  mill  and  smelter,  equipped 
with  crusher,  rolls,  jigs  and  10-ton  furnace.  Management  seems  good,  and 
property  is  considered  of  much  more  than  ordinary  promise. 
CACTUS  GROUP.  UTAH. 

Owned  by  Newhouse  Mines  &  Smelters. 
CACTUS  SMELTING  &  COPPER  CO.  UTAH. 

Absorbed  by  Royal  Copper  Mining  Co.,  now  Newhouse  Mines  &  Smelters. 
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CADENA  DE  COBRE  MINING  CO.  MEXICO, 

Oflice:  carv  of  Jolm  W,  (iiUingham,  secretary,  Bisbce,  Ariz,  Urgiinized 
Dei't"ml>er  24,  190  L  Lands,  circa  250  pertenfinchis,  in  the  &ihuariptv  disirtct 
of  Sonora,  Mexico,  developed  by  3  tunnelB,  said  to  show  gtx>d  oie,  Com|Xiny 
paiil  lor  lantk,  but  fonner  officers  aeem^  to  liave  rented  titles  in  tlieir  own 
names.  Ernest  E.  Hughes,  former  president,  was  deposeil  e^rly  io  1906,  and 
present  management  ia  suiitg  former  officers,  to  cancel  the  issue  of  550,000 
fihares  of  stock,  which  said  officers  voted  t hem S4cf Ives  as  a  gratuity.  Accord- 
ing to  statement  of  new  manas<^*^Tient,  tlieold  oificers  simply  stole  the  55O,0tX) 
aharea.  Tlie  case  seems  a  parallel  to  tliat  of  the  South  Bisbee.  Property 
pre-umahly  valuable^ 
SOCIEDAD  ANONIBCA  MINAS  D£  GALA,  SPAIH. 

Offices:  Bilbao,  Vi/caya,  Spain,  Mine  office:  Gala,  Santa  Oklla,  Huelva, 
Spain.  Conde  de  R.od:v-s,  prt^sident;  Don  Emiho  Vallejo,  flecnetary.  Organ- 
ized August  Sip  19{X},  under  laws  of  Spain ,  %^  ith  capitalization  15,0(X),0*X)  pe^e- 
Xas,  ProixTty  is  a  group  of  8  mincH,  area  340  hect areas,  at  Cala,  carrying 
magnetic  iron  ore  and  cupriferovis  pyrites,  ore  bodies  apparently  being  exten- 
sive. Company  U  sup|x)sed  to  have  built  a  97~kiIometre  railroad,  from  the 
mines  to  Sun  Jvam  del  Azmdfarache,  on  the  Guadaltjuivir  river,  in  the  adjoin- 
ing  province  of  Sc villa.  . 

CALABASAS  COPPER  CO.,  LTD.  ARIZOIIA. 

A  DougUiS'Ijacey  swindle,  in  Pima  county,  Arizona.      Sec  description  of 
Amalganiated  Crold  ife  Copp(»r  Co. 
CALAVERAS  MINING  ASSOCIATION.  NEW  MEXICO, 

Mine  office:    Alamagordo,  Otero  Co,,  N,  M.     E,  A,  Hersperder,  superin- 
tendent, at  last  accQuiits.     Laiidj^  include  the  Hlac*  Burro  mine,  showing  sul- 
phide ores  of  copper  and  lead.     Presumably  idle, 
CALCANTE  MINES.  ITALY. 

An  idle  property  near  Traves.  Torino,  Italy,  in  the  western  Alps  of  Pied- 
mont,    Formerly  was  a  oonsidcrable  producer  of  nickel,  cobalt  and  copper^ 
latter  from  chalcopyrito,  found  in  stratified  arcliaic  roeks, 
CALEDONU  COPPER  CO.,  LTD.  HEW  CALEDOlflA. 

Offices:  79 ^^  Gnicechiirch  St,,  London,  E,  C,  Eng.  Mine  ofHoe. 
Noumea,  Diahot  liistrict,  New  Caledonia.  Geo.  Allan,  president;  James  W, 
Clu?nludl,  consulting  engineer;  A.  J,  Lindsay-Si rapeon,  secretary.  Lands* 
circa  4,000  acres,  including  the  Ao  and  Pilou  mines.  Direct  title  is  lield  by 
Les  Mines  de  Cuivre  Piltiu,  Ltd.^  entin*  Hlock  issucil  of  which  is  owned  by 
Caledonia  Copper  Co.,  Ltd.  Capitaliiuition  £750.000,  slmres  £5  par.  De- 
bentures, £100,f>00  authorised,  £46,000  issued,  at  7.5%.  The  Pil6u  mine 
has  been  extensively  devehped,  and  is  connected  by  tunnel  with  the  Ao,  *J,5 
miles  distant.  Main  shaft,  240  metres.  Ores  are  carbonates  and  oxides,  near 
surface,  eucceeded  at  slight  deptli  by  argentiferous  cholcopyrite  aad  galena* 
Ore  is  dre.ssed  to  tenor  of  13%  to  15%  copper,  the  concentrated  ore  carrying 
200  to  400  grams  of  mh^r  per  ton  from  the  sulphide  on\s.  and  2  to  4  gnim^ 
gold  per  ton  from  the  oxidized  surface  ores.  Plant  includes  a  200-ton  con- 
centrator.   Company  was  promoted  by  the  notorious  London  dc  GlaUi  ^V 
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nance  Corporation,  Ltd.,  and  apparently  was  robbed  before  born.     Property 

has  been  seized  by  mort^;age-holdeiB. 

CALEDONIAN  EXPLORATION  CO.  MEXICO. 

Mine  office:  San  Nicolas  del  Oro,  Guerrero,  Mex.     T.  B.  C.   Murphy, 
superintendent.     Property  is  the  Nantzintla  mine,  carrying  ores  o\  gold,  sil- 
ver and  copper,  opened  by  tunnel. 
CALEDONIAN  MINING  CORPORATION,  LTD.  NEW  CALEDONIA. 

Voluntarily  liquidated,  December,  1903. 
COMPAftiA  MINA  DE  CALIFORNIA.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Cumuripa,  Sonora, 
Mexico.     Organized  1901,  with  capitalization  $1,000,000.     Lands,  20  perten- 
encias. 
CAUFORNIA-AM^A  MINING  CO.  MEXICO. 

Mine  office:  Ameca,  Jalisco,  Mexico.     G.  W.  Whitney,  manager.     Was 
developing  the  San  Pedro  copper  mine,  at  last  accounts. 
CALIFORNIA  &  ARIZONA  COPPER  MINING  CO.  ARIZONA. 

Apparently  succeeded  by  California  &  Arizona  Development  Co. 
CALIFORNIA  &  ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Office:  care  of  Pritchard  &,  Hagen,  Bisbee,  Ariz.  Apparently  is  suc- 
cessor of  the  California  &  Arizona  Copper  Mining  Co.  Lands,  presumably 
7  claims,  in  the  Huachuca  Mountains,  Cochise  county,  Arizona,  which  were 
under  option  for  a  time  to  the  Mitchell  l>evelopment  Co.,  and  later  reverted 
to  original  owners. 
CALIFORNIA,  ARIZONA  &  HECLA  BONE.  ARIZONA. 

Mine  office:  Welton,  Yuma  Co.,  Arizona.     Lands,  sundry  claims,  opened 
by  tunnels  of  100'  and  160'.     Was  developing  with  a  small  force,  at  close  of 
1905. 
CALIFORNIA  COPPER  CO.  CALIFORNU. 

Office:  31    Nassau   St.,   New   York.     Letter  returned   uncLiimed   from 
former  mine  office,  Daulton,  Madera  Co.,  Cal.     ProixTty  is  the  Nc  Plus  Ultra 
and  adjoining  claims.     lias  a  100-ton  smelter,  but  ores  proved  refractory, 
and  unsuited  to  economical  extraction.     Moribund. 
CALIFORNIA  COPPER  KING  CO.  CALIFORNIA. 

Letter  returned  unclaimed  from   former  office,   218  South   Broadway, 
Lo8  Angeles,  Cal.     Lands  were  21   claims,  in  two  groups,  on  Pahlen  and 
McCoy   mountains.    Riverside  county,  California,  opened  by  shafts,  showing 
various  ore  bodies,  of  4'  to  40'  width. 
CALIFORNIA  GOLD  &  COPPER  CO.  CALIFORNIA. 

Mine  office:  Spenccville,  Nevada  Co.,  Cal.  C.  C.  Bitner,  president  and 
general  manager.  Has  auriferous  and  argentiferous  copper  ores,  with  water 
and  electric  power.  • 

CALIFORNIA  GOLD  &  COPPER  CO.  CALIFORNIA. 

Office:  care  of  H.  C.  Hibbard,  secretary,  Riverside,  Cal.  A.  H.  Cram, 
president  and  general  manager;  C.  W.  Page,  vice-president.  Orpanizod  1904. 
Lands,  sundry  claims  in  eastern  San  Bernardino  county,  known  formerly 
as  the  Von  Trigger  mine,  said  to    show  7  parallel  veins  carrying  sUghtly 


414 


THE  COFFEE  HAXDBOOK. 


UTAH. 
S,  I-^vy.  superintendents 
ilsks  steam  power  and  a 

CALIFORinA. 


PORTUGAL. 


auriferous  copper   or&s,  which  are  carbonates  to  a  dcplh  of  8(V,  and  siil* 
phiiies  IxOriw.     Two  vcinti  hiivv  liwn  sUghtly  opened,  these  giving  aveiage 
sissiiy*;  of  10%  copper.     lias  a  15-h.  p.    Fairbanks  &  Morse   gasoline  faoist^ 
wit  I J  about  1,000' of  underground  openings. 
CALIFORNIA  IMPROVEMENT  CO,  CALIFORHIA, 

i)ffice:  10 1  8imf4*juie  Si.»  San  Francisco,  CaL  Mine  office:  M\\U  College, 
AJainetia  Co.,  Cal.  F.  M.  Smitli,  pn'sident  and  general  manaper.  Property 
IM  the  Lt^ona  Heights  mine,  in  the  outskirts  of  Oakland,  producing  cuprif- 
erous iron  pyrites,  caiTying  1%  to  2%  copper  and  averaginjK  about  45% 
sulphur.  Production,  1905,  was  4.1i03  tons  of  cupriferous  pyrites,  valuecl  at 
118,958-57,  fihipjKnl  crude  to  acid-niakcrs, 
CALIFORNIA  MINING  CO, 

Mine  olhce:   Park  City,  Summit  Co.,  Utah. 
Ores  carry  gold,  silver,  lead,  copper  and  ainc. 
5t>-ton  concentrator- 
CALIFORNIAN  COPPER  SYNDICATE,  LTD, 

Absorlied,  11)02,  by  Fresno  Ck>pfX-T  Co.,  Ltd, 
MINA  DA  CALINNHa' 

Office:  care  of   M.   Paul  Chapuy,  manager,   Santa  Appolonia.   Liabon, 
Portugal.      Supposedly     owned    by    a    French    company.      Exports    lim^ 
itcd  quantities  of  eupriferouK  iron  pyritea  to  England. 
CALSTOCK  TIN  A  COPPER  CO.,  LTD.  ENGLAND. 

Offices:  l/i,  Plact!  Ventlonic,  l*aris,  France  and  SO,  Afoorgatc  St..  I^ondon, 
E.  C,  Eng.  Mine  otiice:  Culstock,  Cornwall,  England,  G,  Roliini$i>iv 
ckiirman:  C.  Fretl  Thomas,  mine  manager;  John  A,  Uuw»*^ll.  secrelary.  Or- 
gani/e<l  May  5,  IIKK),  with  eapitaliaiation  £t>0,000,  shancii  £1  par  issued^ 
£57,707.  Debentures,  £lO,07fi  at  5%.  Property  in  the  Prince  ftf  Wales 
tin  mine,  and  svmdry  mineral  licenses  on  adjoining  property.  Has  a  5^ 
stamp  mill.  Pn'smnahly  idl?. 
CALUMET  &  ALGOMA  DEVELOPMENT  CO,  ONTARIO. 

SucctHMkHl,    IIKO,   by   llrrmina    Mining  Co.,    Ltd. 
CALUMET  &  ALGOMA  MINING  CO.  ONTARIO, 

Office:  care  of  Luctu*  Henna nn,  Calumet,  Mich,  Joseph  Hermann,  chair- 
man. Orgariizrd,  circa  1905,  presumably  under  laws  of  Ontario,  with  capi- 
talization $1,000.(RK>,  shares  $1  par,  as  succt-ssor  to  the  Copper  Uneen  Mining 
Co.,  Ltd.  Lands,  1,166  acres,  in  Morin  lownnhip,  .\lgonui,  Ontario,  25  milea 
north  of  Bruce  Station,  showing  a  45'  fissure  vein,  traceable  circa  3  miles. 
carrying  mediun^  grade  ehalcopjTite,  more  or  less  auriferous,  with  occasional 
bornite  and  malachite,  and  giving  assays  of  5%  to  25%  copper.  Haa  two 
f-hafts.  No,  1,  nearly  vertical,  tn-ing  1.18'  deep.  There  also  are  2  tunnels, 
longest  125'.  I^mds  are  hctivily  tim birred  and  well  watered.  Company  was 
badlv  prt^&scd  for  funds,  at  last  account.'?. 
CALUMET  &  ARIZONA  MINING  CO.  ARIZONA. 

Office:  Calumet,  Mirh.  Mine  ofliee:  Bisl^ee,  Cochise  Co.,  Arix.  Works 
office*  Dougla?!,  Cochisf^  Co.,  Ariz.  Employ^  about  1,000  men,  of  whom  625 
are  at  the  mine  and  375  at  the  gmeller.    Alwjut  6%  only  of  the  force  b  Mez- 
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ican  labor.  Chas.  Briggs,  president;  James  Hoatson,  vice-president;  Thos. 
Hoatson,  2d  vice-president;  Louis  W.  Powell,  3d  vice-president  and  general 
manager;  Gordon  R.  Campl^ell,  secretary;  Peter  lluppe,  treasurer;  preceding 
officers,  Thos.  F.  Cole,  Chester  A.  Congdon,  Clios.  d'Autremont,  Jr.,  and  Geo. 
E.  Tener,  directors;  James  Wood,  smelter  superintendent;  Henry  B.  Paull, 
auditor;  J.N.  Kinsey,  smelter  clerk;  W.  E.  McKee,  master  mechanic;  F.  E. 
Whiteley,  engineer;  John  Collins,  mine  foreman.  Organized  March,  1901, 
under  laws  of  Arizona,  with  capitalization  $2,500,000,  shares  $10  par;  issued, 
$2,000,000.  Annual  meeting,  second  Monday  in  April.  Merchants  &  Miners 
Bank,  Calumet,  Mich.,  registrar.  Is  listed  on  the  Boston  Stock  Exchange. 
Has  circa  2,100  shareholders.  Paid  dividends  of  $1,700,000  in  1905;  has 
paid  total  dividends  of  $3,400,000,  to  close  of  1905.  Ended  1905  with  Uabil- 
ities  of  $187,497.33,  and  with  quick  assets  of  $2,625,758.29. 

Lands,  12  claims,  area  178  acres,  patented,  adjoining  the  Copper  Queen 
Consolidated,  at  Bisbee,  also  a  640-acre  smelter-site,  at  Douglas.  The 
shafts  are  in  limestone,  showing  occasional  porphyritic  intrusions,  and 
are  not  far  distant  from  a  porphyry  contact.  Side-line  agreements 
exist  with  the  Copper  Queen,  insuring  freedom  from  possible  litigation,  and 
a  preservation  of  the  present  neighborly  relations.  The  surface  gives  small 
indications  of  values,  showing  but  small  and  infrequent  outciops,  the  exist- 
ence of  the  magnificent  ore  IxKlies  since  opened  having  IxHjn  inferred  cor- 
rectly from  the  underground  developments  in  the  adjoining  shafts  of  the  Cop- 
per Queen,  and  from  careful  study  of  the  general  geological  conditions  of  the 
district.  Ore  occurs  in  highly  irregular  Iwdies,  the  mine  showing  native  cop- 
per, cuprite,  melaconite,  malachite,  azurite,  chalcocite  and  chalcopyrite, 
usually  with  a  talcose  gatigiie,  and  with  considerable  hematite  and  manganese 
ores,  the  latter  carrying  malacliite  in  small  disseminated  nodules,  and  fre- 
quently averaging  10%  to  18%  in  copper.  The  ore,  which  is  practically 
self -fluxing,  averages  about  2  oz.  silver  and  0.05  oz.  gold  per  ton,  as  smelted. 
The  ore  bodies  are  extensively  developed,  but  are  not  largely  blocked  out, 
owing  to  the  constant  shifting  of  the  ground,  caused  by  the  creeping  of  the 
mountain  above,  as  is  the  case  at  the  neighboring  Copper  Queen  mine,  requir- 
ing very  heavy  timbering  and  constant  care  for  all  openings,  which  renders 
it  prudent  to  keep  costs  down  by  blocking  out  ore  but  a  comparatively  short 
time  ahead  of  actual  stoping  requirements. 

The  original  mine  is  on  a  single  claim  of  20  acres,  the  Irish  Mag,  on  which 
a  finely  timbered  4-compartment  vertical  shaft  of  1,298'  depth  is  sunk,  in 
hard  limestone  throughout,  except  where  cutting  the  various  ore  bodies,  ren- 
dering it  safe  from  drawing.  The  mine  is  opened  by  drifts  and  crosscuts  on 
the  750^,  850',  950',  1,050',  1,150',  and  1,250' levels.  The  upper  levels  show 
exceedingly  rich  ores,  there  being  whole  stopes  assaying  40%,  and  even  50% 
copper.  A  good  ore  body  has  been  opened  on  the  Pride  claim,  by  a  drift 
from  the  1,260'  level  of  the  Irish  Mag  shaft.  An  auxiliary  double  hoist  is 
installed  on  the  1,000'  level  of  the  Irish  Mag  shaft.  When  the  new  machinery 
at  the  Oliver  shaft  is  in  full  running  order,  the  Mag  shaft  will  suspend  opera- 
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tion«  for  a  few  weeks,  for  liniug  up.    The  shaft  lm>i  hot  been  idle  a  day,  for] 
nearly  5  years,   nod   lias  given   iiiugiilficent   service. 

The  nliver  ^liuft  va  1,150'  dc*pp,  and  i^  Ijotii^mtMl  on  the  same  level  si* 
the  Irish  Mng.  tlie  colkr  of  i\%i*  Oliver  being  UyiY  lower  ilian  tlie  Mag,  and 
50'  higher  than  the  collar  of  the  Lowell  sViaft  of  the  Copper  Queen.  Tlie 
Oliver  shaft  tievulopn  both  of  the  Senator  claim.s,  and  shows*  niagnificeut  ore 
bodies.  This  sliaft  first  cut  ore  at  710',  or  nljout  30*/  higher  tlian  in  lli«a 
l^well.  The  lower  workings  show  rich  sulpliide^,  and  in  ortler  to  save  the 
high-grade  ores  in  the  upper  levels,  for  fluxing  and  enricliment  of  tlie  average 
furmice  charges,  development  is  being  pushed  more  rapidly  in  tlie  sulphide 
zone  than  above,  yet  practically  all  of  the  oxidized  ores  now  smelted  come 
from  dcvelopm^i'nt  woric  alone.  It  u  planned  evenlutJly  to  sink  both  shaft* 
to  a  depth  of  2,0CK)',  or  cvrn  more,  should  the  ore  bodies  hold  out.  Tlie 
shafts  have  -1  compart nicnts  and  make  very  little  wixter,  but  the  mine  may 
become  wet  at  a  depth  of  l,<r>00'  or  more.  The  ground  is  excee^linjily  soft, 
owing  to  the  atnount  of  talc  gangue  in  the  ore  b<>ilies,  and  requires  heav-y 
timljerlng,  Timl>er  in  secured  from  a  great  distance,  and,  to  guard  against 
emergencieSj  large  stocks  are  carried. 

Rich  ore  has  been  found  on  the  Buckeye  chiim^  by  crosscuts  from  the 
OUver  sViaft  of  the  Calumet  &  Arizona,  and  from  the  Cole  shaft  of  tlie  Lake 
Superior  &  Pittsburg.     The  ore  btwl}'  U  of  lui^  size  as  %vell  u^  of  good  gr^de. 

The  southernmost  claim  is  the  Gibraltar,  wetlEjed  between  tlie  landa  of 
the  Pittsburg  h  Ouluth  and  Lake  Supi^rior  &  Pittsburg  properties,  the  Gi)>- 
raltar  claim  also  having  shallow  exploring  shafts  and  of)en-cvit«  showing  iron 
and  a  little  low-grade  copper  ore,  of  promising  appearance-  Tlie  company 
also  owns  two  detached  tractH,  one  being  the  VVagrier  and  Hope  «4aims, 
about  2,000'  Bouthwest  of  the  Irish  Mag  shaft,  and  adjoimng  the  Httsburg 
^  Duluthmine.  These  have  been  opened  by  a  crosscut  from  the  Mag  shaft, 
traversing  CMJO'  of  Ci>ppt*r  Queen  ground,  and  stopping  al^ut  haif  way 
across  the  Hope  and  Waijner.     This  has  shown  nothing  of  importance. 

*  r>ftvelopments  m  the  .1  unction  and  Calumet  6i  Pitt.^burg  mines  give  a 
prospective  value  lo  the  Washington,  Angel  and  Old  R^^pubhc  claims,  lying 
on  the  porphyry  sitle  of  the  gulch,  which  were  considered  of  little  promiie 
when  bought,  and  which  were  secured  mainly  as  a  possible  smelter  aite. 

The  main  surface  plant  b  clustered  al>out  the  Irish  Mag  shaft,  on  a  st«ep 
hillside,  graded  for  the  pnr|>ose.  The  shaft  has  a  7S'  steel  gallows-frame 
and  a  114'  ore  bin,  with  a  20x00*  direct-acting  Nordberg  hoist ^  capable  of 
raising  a  3-ilcck  cage  at  the  rate  of  2»000'  per  minute,  from  a  depth  of  1,600'. 
Thi-s  hoist  hfia  rair^ed  aljout  600  tons  of  ore  daily,  from  an  average  depth  of 
nearly  l,tXK)',  Itesidc  caring  for  men,  timVier  and  took — a  record  never  beforf* 
made  by  one  sliaft  in  Arizona.  The  compressor  plant  includes  a  new  35-dTiU 
air-compn^ssor  and  3  class  WB2  S\dlivan  straiglil-line  compressors.  Much 
of  the  ore  is  so  soft  that  it  can  l>e  bored  \\'\\\\  a  breast-auger,  thua  reducing 
reqtiipomcnt^  in  the  way  of  nir  for  pfjwer  drills. 

The  plant  ineludci*  curfKiilor  and  machine  shops,  smithy,  timber  milHor 
framing  mine-sets,  office  building,  warehouse,  etc.     Four  40^h,  p.  Buffalo  ver- 
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tical  engines,  direct'^niiected  to  25-kw.  115-Volt  Crocker-Wheeler  generators, 
f  urniAh  electric  light,  and  power  for  the  ventilating  fans.  An  automatic  tele- 
phone system  has  25  stations  underground  and  on  surface,  and  is  connected 
with  the  smelter  at  Douglas.  There  is  a  substantial  hospital  for  mine  eni< 
ployes,  and  a  model  changing-house,  with  hot  and  cold  running  water,  tub 
and  shower  baths  and  lockers  for  500  men.  There  are  hose-houses  and 
hose-carts  at  each  shaft,  and  each  shaft  has  a  direct  pipe-line  to  big  storage 
tanks,  giving  a  pressure  of  100  lbs.,  all  hose-fittings  being  made  to  connect 
with  those  of  the  Bisbee  fire  department. 

The  Oliver  shaft  will  have  its  permanent  equipment  completed  in  the 
spring  or  summer  of  1906.  The  power  plant  wnll  include  four  280-h.  p.  ma- 
rine boilers,  burning  crude  petroleum,  and  a  35-drill  Sullivan  Corliss  cross- 
compound  two-stage  air  compressor,  with  17x34''  steam  cyhnder  and  20x34*' 
air  cylinder,  with  a  piston  displacement  of  6,600  cubic  feet  of  free  air  per 
nodnute. 

The  smelter,  at  Douglas,  25  miles  from  the  mine,  receives  ore  over  the 
El  Paso  &  Southwestern  railway,  under  a  very  favorable  freight  rate.  The 
first  stack  was  blown  in  Nov.  15,  1902.  Equipment  includes  four  300-ton 
water-jacket  blast-furnaces,  with  foundation  laid  for  the  fifth,  and  material 
for  the  furnace  on  the  ground.  One  furnace  runs  on  ores  of  the  Lake  Superior 
A  Pittsburg  and  Pittsburg  &  Duluth  mines.  An  addition  to  the  smelting 
capacity  was  made,  1905-1906,  under  phenomenal  difficulties,  no  less  than 
five  different  carloads  of  material  being  so  badly  wrecked  that  it  was  6cnt/>ack 
to  the  manufacturers  for  rebuilding,  by  no  less  tlian  five  different  railroad 
smashups.  Matte  is  discharged  into  tilting  wells,  and  taken  thence  by  electric 
traveling  cranes,  3  in  number,  to  the  converters,  of  which  there  are  4  stands, 
which  turn  out  99.2%  blister  copper  carrying  small  gold  and  silver  values. 
The  converter  building  was  widened  15'  in  1905,  and  2  cranes  added. 

The  power  plant  at  the  smeltec  was  enlarged  in  1905,  and  a  new  boiler- 
house  built,  this  housing  five  250-h.  p.  boilers  and  two  280-h.  p.  boilers. 
There  is  a  400-h.  p.  engine  running  two  Nordberg  air-coni pressors  with  cross- 
compound  steam  ends,  having  22x42*  cylinders,  with  48"  stroke,  the  air  cyl- 
inders being  48x48*,  maintaining  a  12-lb.  blast  pressure.  Petroleum  is 
used  for  fuel,  there  being  four  45,000-gallon  oil  tanks  for  storage.  Water  in 
ample  supply  is  secured  from  flowing  artesian  wells,  of  450'  average  depth. 
During  1905  a  new  steel  dust-chamber  was  added,  and  a  new  steel  smoke- 
stack, 200'  high  and  16'  in  diameter,  was  built.  At  the  smelter  are  two  16- 
room  lodging  houses  and  a  number  of  dwellings.  Blister  copper  is  shipped 
for  refining  to  the  Nichols  Chemical  Works,  New  York. 

Production,  1905,  was  31,772,896  lbs.  fine  copper,  a  small  gain  over  1904, 
secured  from  202,952  tons  smelted,  giving  an  average  return  of  7.82%,  as 
against  7.70%  in  1904.  Ayerage  price  received  for  copp<»i  sold,  1905,  was 
14.93  cents  per  pound.  Net  earnings  for  1905  were  S2.315,000,  or  $11.50 
per  share,  giving  an  average  cost,  per  pound  of  copper,  of  7.03  cents,  all  con- 
struction coflts,  which  were  considerable,  being  charged  direct  to  opemting 
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The  Oliver  shaft  was  supplying  about  one-thinl  of  ttie  total  on 
tioD  of  the  mine,  early  in  1906-     With  hoVh.  ^hiifts  in  full 
mine  sbouU  show  an  increaaed  output  for  1906.  and  a  f^jrtfier 
gain  in  1907. 

Under  the  same  general  management  as  the  Caluuu*i  A  Ai 
the  Lake  Superior  k  Fittaburg,  Pittsburg  d:   Duluth,   Qilumet  k 
ftnd  Junction  Mining  companies,     TIte  four  l^LsUnained  comj 
two  of  which  became   producers  in   1905,  will  be  conssoUdated 
tins   Superior  &    PittsiiUfK   Mining   Go.     The   Calumet   k  Anzoiia 
til©  best  among  the  woild's  big  copper  mines,  and  it  haa  a 
which    a   similar    higli   opinion   can    be  e?t pressed  with  truth. 
CALUMET  A  BISBEE  DEVELOPMENT  CO. 

Office:  Calumet,  Mich,     Mine  offtoe:  Bbbee,  C4>chiae  Cd»,   Art*, 
S.  Cariton,  president ,  Will.   H.  Uatcs,  sjccrt't^iry ;  C5eo.  U.  Beehlrr, 
Organized  Oct,  20,  1902,  under  lawn  of  Arixona,  with  capitalisation 
shares  $10  par;  15,0<K)  siliflrc>*  is^^ued  and  fully  paid.     Land^,  ■ 
Luis,  adjoining  the  I-«ke  Superior  &  Pittsburg.     Has*  u  900'  tna^ 
owing  to  luck  of  funds.     Fully  describetl  in  VoL  IV. 
CAL0MET  A  BUTTE  DEVELOPMENT  CO. 

(>!Hee;     care  of  Hcnimn   Biblx^r,  dilumet,  Mich,     Mine  office: 
Silver  Bow  Co.,  Mont.     A.  M.  M<"Kerizi«',  manager.     Organijced   1906^ 
laws  of  Arizona,   with  eapiiuliismion  $2(X),tKM),   Hharea  $10  par, 
claims,  known  as  the  Allwrt  and  Kirlielitu,  near  the  Altoona  gfoup» 
develftpeil  by  2  shafts  si lo wing  tuiibirliitc,  u/u ritt-  and  nutive  copper. 
CALUMET  A  COCHISE  DEVELOPMENT  CO. 

LifluidjiU'd,    ^.N).^,   with  all   dibl:*  jxiiJ  und  a    dividend  of  17] 
rt^turned  to  hhan-hulilrr^.     Fully  described  in  Vol,  IV. 
CALUMET  COPPER  CO. 

Oflice:    131  I>a  Salle  St.,  Chiciigo,  Ilk.     Mine  office:  Turret,  CI 
Colo.     Hon.  Wm.  K.  Ma>*on,  president;  David  W,  Medbury,  secretary; 
E.  BriggH,  general  manager;  G,  \V.  Mendenliall,  iisiperinl^ndent. 
clainis,  known  as  the  Copper   King  group,   on   Middle   Mountiiin, 
Bchistoae  veins  in  a  fonnatimi  of  micaceous  granite,  wirh  porphyrj"  inli 
carrying  auriferous  and  argentiferous  copper  oxides  and  8ulphide$* 
ment  b  by  incline  sluifts  of  MY  and  85',     PreHUwmbly  idle. 
CALUMET  COPPER  MINING  CO.  WASH 

Dt»ad,     Pro|K>rty  sold,  under  foreclosure,  to  Mt,  St,  Helens  Coii. 
CALUMET  A  DULUTH  DEVELOPMENT  CO.  ARIZ0II4 

Dead.    Options  on  LLnd,s  near  Bisbee  were  forfeited. 
CALUMET  &  HECLA  MINING  CO,  MXCHIGAI 

Office:  12  Aishburton  Pkice,  Boston,  Mass,  ifine  office:  Calumet,  Homili 
ton  Co.,  Mich.  Mill  office:  Lake  Linden,  Houghfon  Co.,  Mich  SmclH 
offices:  Hubljell,  Houghton  Co.,  Mich.,  and  I  Austin  St.,  Buffalo,  N.  Y 

Alexander    Agassiz,    preMdent;    Col.    T,    L.    Livermore,    vice-pre-rtdHi( 
Quincy  A.  Shaw  Jr,  sccoml  \iDe-president .  Rudolph  L.   Agaasii.  tliifd 
president;  preceding  officers,  Fnmcis  L.  Higginson,   Foincis   W,   Hu4ilM«l 
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mnd  Jafi,  N,  Wright,  direcU>rs;  Geo.  A.  Flagg,  secretary  and  treasurer;  James 
MftcXftughton.  general  naanager;  Will  A.  Childs,  superimeudent;  W.  M- 
Gibeoa,  asswlant  superintendent;  J.  H,  Lathrop^  chief  clerk;  Fred  8.  Eaton. 
CAshier;  E,  S.  (Tricnson,  chief  engineer;  E.  H.  liCavitt,  consulting  mechanical 
engineer;  Joseph  R.  Risque,  chief  mining  captain.  W.  IL  Cake,  mill  suporin- 
tendeiit ;  Jas.  B»  Cooper,  smelter  superintendent  at  I^kc  Limlen ;  Morris  B. 
Patch,  smelter  superintendent  at  Buffalo ;  Hon.  Chas.  Smith,  chief  mill  and 
BnaeJter  clerk  at  Lake  Linden  worbs:  Geo,  M,  Kendall,  chief  smelter  clerk  at 
Butf&lo  works, 

Origamzed  1871,  under  laws  of  Michigan,  with  capitalization  $2,30CK000, 
shares  f 25  par; $12  paid  it),  tind  $928  50  \yt^r  share  in  dividends  paid  out  to  end 
of  1905,     Cluirter  renewed,  19tN»,  for  30  years,  and  amended,  1905,  under  new 
bws  of  Michigan,  making  the  corporation  a  securities  bnldingcompany  as  well 
as  a  mining  and  smelting  comfxiny,     I^  a  eousalidation  of  tjie  Hecla,  Calumet, 
Portland  and  Scott  mining  companies.     Fiscal  year  enda  April  30.     Annual 
I        meeting  i«  in  August.  Stock  is?  listed  on  the  Uoston  Stock  Exchiinge,  and  traded 
!|       io  on  the  unlisted  department  of  the  New  York  Stock  Exclmngc,     Has  paid 
j       dividends,  to  Dec.  31,  1905,  of  $02,&50,000,  this  being  the  large4>t  amount  ever 
'       returned  in  profits  by  any  incorporated  mining  company.     Dividends  for  1905 
were   $5,000,000.     Largest  year's  dividends  were  $10,000,000,  in  1899.     Paid 
a  $15  dividend,  March,  11KK>.     Controls  three  subsidiiiry  corporations,  organ- 
bed    1905,   known   as  the   Frontenac  Copper  C<i.,  Graliot   Mining  Co.  and 
Manitou   Mining  Co,     Had  a  balance  of  quick  assets,  for  fiijcal  year  1905,  of 
about  $7,000,000. 
I  Official  returns  to  the  slate  of  Mictiigan,  a.s  of  date  Jan,   1,   1905,  dis- 

Ci  the  following  figunes; 
Amount  of  cash  paid  in  on  capital  stock  ^   1,200,0410  fMI 

Entire  amount  invested  in  real  estate lSp96l,7H4  33 
Amount  of  personal  estate ,.,,,. ,,,,-.,  7,<W,831  52 
Amount  of  flouting  debt 1,257,271 ,  98 
Amount  due  company, , , , , ,...,...     3,041 ,520  03 

Confsfideration  will  be  given  first  to  the  Cuinsm't  <fe  Hecla  mine  proper, 
which  includes  about  2,750  acre«,  lying  in  a  compact  tract  in  Sections  11,  13, 
1-1,  15,  22,  23  and  24,  Town  56  North,  Runge  33  West,  Houghton  county, 
Michigan.  The  company  also  owns  considerable  !mct»  west  of  the  Tamarack 
mine,  carrying  the  underbyof  the  Calumet  conglomerate;  at  such  stupendous 
^^^lepth  that  its  opening  would  require  a  vertical  Bhaft  of  about  two  milrs  in 
^Hllepth.  The  lauds  west  of  the  Tamumck  were  explored,  19<U,  with  diamond 
drills,  in  search  of  a  -*iupposed  cupriferous  conglomerate.  The  Metalline  and 
Dover  tracts,  area  20U,  sutcs,  lyin*::  next  .south  of  1  he  Tecumsrh,  were  Itought 
I90t,  The  company  u1hi>  owns  extensive  tractn  of  timber  liiud  hi  Mirhigan 
,nd  Wisconsin,  in  adilition  to  the  enonnous  landed  holdingK  of  the  tluxx*  Hub- 
ry  corporationa. 

The  Calumet  &  Hecla  mine  proper  is  opened  on  tlie  Calumet  conglom- 
erate, which  to  the  north  and  south  ha^  proven  unpTOhbddc  wlierever  mined, 
thcnigh  the  underlay  of  the  lode,  opened  t)y  vertical  shafts,  at  tlie  Tamarack 
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mine,  has  given  good  returns.  The  conglomerate  has  an  average  strike  o( 
N.  39*'  E,,  with  average  dip  to  the  north  ot  west  of  37"*  30^  with  the  horiason.  The 
lode  has  8'  minitnum  and  41)'  maximum  width,  with  an  average  of  about 
12*  to  14',  giving  atxjut  2,400  cubic  fathoms  of  stoping  ground,  equal  to  circa 
43/200  ton-*  of  stamp- rock,  per  acre  of  area.  The  Osceola  amygdaloid,  out- 
cropping  730'  east  of  the  Calumet  conglomerate,  untierhe^  the  entire  main 
tract  of  the  Calurnet  &:  Ilecla,  liaving  a  strike  parallel  to  the  conglomeiate^ 
with  an  avenge  dip  of  about  40^,  The  Kearsarge  amygdaloid,  which  is  rich 
to  the  northward,  also  underlies  the  Calumet  &  Hecla  lands,  outcropping  some 
distance  oast  of  the  Osoeola  lode.  The  Calumet  amygdaloid,  lying  between 
the  conglomerate  and  the  (.Jsceola  amygdaloid,  has  been  little  opened,  but 
might  prove  payable,  if  developed,  as  it  shows  some  rich  ground  in  a  crosscut 
from  the  IKXr  level. 

The  Caluiiit't  &  Heela  mine  in  reality  is  rnany  mines  in  one*  The  Calumet 
mine  at  tlie  north,  the  Hecla  in  the  center  anti  the  South  Hecla  at  the  south, 
form  one  continuouw  mine  d«.'\ekiping  the  Calumet  conglomerate  by  incline 
shafts,  the  Rtnl  Jacket  shaft  optmin;^  the  same  lode  vertically.  The  Osoeola 
amyg*.ialoid  bed  is  opened  by  5  stiafts,  and  the  Kearsarge  amygdaloid  lod0  i 
being  opened  by  three  shafts.  The  mine  has  21  shafts,  of  which  15  are  wotrking; 
2  are  idle  and  4  are  permanently  abandoned.  The  conglomerate,  opened  fo 
two  miles  along  its  outcrop,  hai*  11  shafts,  8  being  single-compartment  ^» 
which  means  ningle  hoisting  compartments,  two  with  double  compartments 
and  one  vertical  sltaft  with  6  eoinpurtnients,  The  5  Osceola  shafts  and  3  Kear- ' 
aarge  sliafta  have  double  lompartnients  e-ach.  The  trap  and  amygdaloid 
walls  of  the  eonglomemte  carry  considerable  copper,  especially  the  foot- 
wall  bedp  i\nd  much  of  the  adhering  trap  rock  formerly  rejected  is  now  milled. 

The  imiine  shafts  on  the  conglomerate  are  worked  as  two  separate  mines, 
known  as  the  Ileda  and  Calumet  branches,  the  South  Hecla  being  a  southerly 
continuation  of  the  Hecla  branch.  Tlje  slmfts  on  the  outcrops  are  as  foUowi, 
from  north  to  south:  Nos*  6  and  5  Calumet,  two  compartments  each;  No.  i^ 
Calumet,  one  compsirtment,  with  a  vertical  depth  of  4;748'  and  an  actual  depth H 
of  S,100'  at  an  angle  of  37^  30',  in  addition  to  wiiicb  there  is  a  wimue  of  UK)*  from 
tht^  lx>ttom,  giving  a  total  depth  of  8,290'  from  the  collar  of  thi*  sliaft  to  the 
bottom  of  the  winze;  No.  3  Calumet,  abandoned;  No.  2  Calumet,  with  on 
compartment  7,(100'  deep  and  nearing  the  t>oundary;  No.  1  Calumet,  aban^l 
doned;  No.  1  Htrla  abandoned;  No.  2  Hecla,  4,400'  deep,  bottomofl  at  thci 
Tamarack  boundary;  No.  3  Hecb,  4,tJ00'  deep,  also  bottomed  at  the  Tamanick| 
boimdary;  No.  4  Hecla,  abandoned;  No.  6  Hecla,  one  compartment,  6,2tJ< 
deep,  with  ground  to  sink  to  8,500' ;  Nos.  7  and  8  Hecla,  one  compart nn-nt 
6,300'  deep  and  can  sink  to  9,fKKy;  Nos.  0  and  10  Hecla,  two  compartments 
6,500'deepandcangoto8.100';No,  11  Ilecb,  2,100' deep,  with  poor  groundj 
at  bottom,  and  being  gutted  from  the  bottom  up;  No.  12  Hecla,  at  th 
company's  south  line^  6,700'  deep  and  Iwttoraed  in  unprofitable  ground. 

Pillars  7o'  wide  are  left  on  either  side  of  every  sliaft.  and  when  the  premnt 
conglomerate  workings  are  exhausted,  do'wri  to  tlu*  Tamaruck  line,  the  i>il1ar 
wUigivea  produrl  t^Kial  to  ationt  IS^   of  all  ilir  rotk  niiniil  previously.     Th 
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ouDe  is  opened  for  about  8  yeafF  in  advance  of  immediate  requiremeaU,  po«> 
mblx  ^<^  ^  ahead  for  such  soft  ground,  and  has  about  200  miles  of  ah&ftii, 
driftd,  wiiues  and  crosscuts.  The  «|uantity  of  timber  used  in  the  mine  is  about 
SO.OOO.CXXK  annually.  Electric  pumps  are  in  u«e  on  the  4Sth  level  of  No.  7 
H^«ia,  and  elsewhere 

As  a  rule  the  richer  portions  of  the  conglomerate  an?  in  the  central  part  ol 
Ibe  Galimiet  ^  Hecla  tr^et,  the  most  notable  exception  being  in  No.  4  Cali>met 
abaft.  Nos.  11  and  12,  the  soutlwnnoBt  shafts  of  the  South  Hecla,  are  being 
gutted,  piUara  being  robbed  from  the  bottom  upward.  lieck  shafts  6,  7  and  S 
ahow  very  good  ground.  To  the  north  of  No.  5  Calumet  there  is  a  considerable 
atretch  of  Itfan  ground,  up  to  the  north  tjoundary. 

The  Calumet  &  Hecla  1ms  suffered  severely  from  underground  fires. 
^Hie  ttttgfgdaloidai  tmp  rock  carrying  native  metal  cannot  bum,  hke  ec^p- 
pero^  mim^  rich  in  sulphur,  such  as  the  Anaconda,  United  Verde,  Mountain 
and  others,  but  the  old  timbering  eventually  becomes  nearly  as  inflammable 
as  io  much  tinder.  The  really  serious  mine  fires  have  been  five  in  number,  oc- 
curring in  188 i,  in  July  and  November  1RH7,  and  on  Nov.  30,  1888,  and  May 
27,  1900.  AU  possible  precautions  are  taken  against  mine  fires,  these  including 
the  partial  fire-proofing  of  all  mine  timber  with  chloride  of  zinc  solution,  n^gulur 
sprinkling  of  all  shafts,  the  maintenanc*?  of  water-pipe**  and  hydmnts,  fire-hose, 
ihemiral  engines,  an  electric  abrra  system  and  IS  telephones  at  various  pump 
at4ition«.  from  the  Sth  to  the  ,51st  levels,  inclu»<ive,  in  five  different  sliarts,  so  dis- 
tributed as  to  be  most  readily  accessible  from  all  parts  of  the  mines.  From 
first  four  firea  the  Calumet  &  Hecla  suffered  aggregate  losses  of  several 
us  of  dollars,  while  a  number  of  lives  were  lost,  and  three  valoitble  sliafta 
PC  drawn  so  badly  tliat  they  were  abandoned.  The  fifth  and  latest  fire,  in 
Ifay^  19(K),  severely  t<»sted  the  miners  system  of  fire  prevention  and  extin- 
gitishiDent,  the  fire  breaking  out  on  Sunday  evening,  when  the  mine  was  de- 
0erit*d  by  all  but  a  few  employes,  and  gaining  great  headway  before  it 
riis  diaoovered  and  tlie  burning  portion  of  the  mine  shut  off  by  closing  the 
re-<loors.  The  mine  was  sealed  at  surface,  by  covering  the  mouths  of  the 
hafts  with  heavy  timlx^rs,  and  tamping  dirt  tightly  into  the  crevices  between. 
herever  gas  escaped  through  holes  in  the  earth,  dirt  was  tamped  in  and 
luted  mih  water.  Tl»e  fire  was  extinguished  in  three  weeks,  and  the 
tith  Hecla  portion  of  the  mine  continued  working  without  interruption* 
fkvt  serious  fires,  and  simdr\'  smaller  blazes  nipped  in  tlieir  inception,  al! 
vc  been  of  mysterious  origin,  and  there  are  grounds  for  suspecting  incen- 
.  Gipat  precautions  are  taken  to  prevent  unauthorized  persons  enter- 
mine,  and  permission  to  go  underground  is  given  only  by  the  president, 
in  writing,  each  pass  being  for  one  trip  only. 

The  Red  Jacket  vertical  shaft,  4,920'  deep,  started  1888,  cut  the  lode  at 
a  depth  of  3,287'.  When  first  bottomed,  the  rock  temperature  in  the  sump 
w»fl  sr*  Fahrenheit  (31 '^  Centigrade),  but  after  connection  was  secured  with 
Ko,  4  Calumet  stuift,  the  fempeniture  was  reduced  to  between  70^  and  80* 
Fahrenlieit,  exhaust  air  fmm  the  power  drilla  nidin^  in  cfmling  the  mine. 
The  Red  Jacket  aliaft  was  deigned  to  open  a  mine  unconnected  with  the  oldef 
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workings,  in  order  to  give  reserve  stopes  in  case  of  a  mine  fire,  but  the  beat  and 
danger  were  no  great  tlmt  connection  was  made  with  the  older  shafta.     The 
conglomerate  lm\e  ai  tliis  point  anil  depth  b  not  up  to  its  usual  value,   bemg 
wide,  but  IxVlow  the  average  couteut  in  copix^.     It  is  evident,  from  tlie  results 
eecUR^d  by  this  and  thf  other  deep  shafts  of  the  dLatrict,  tliat  while  tlie  cuprif- 
erous stratified  l)eds  ni&y  descend  to  tremendous  distances,  tlie  copper  values 
grow  less  at  depth.      The  Red  Jacket  sliaft  hoists  rock  from  all  the  ootth 
sliafts  below  ttie  56th  level,  at  whicii  point  the  conglomerate  is  intersected. 
In  the   two  eaHtern  cutnpartmLMits  of  thU  G-compartment  sliaft  are  two  9-lon 
Kiml>erley  self-dumphig    skips,    swung    under  the  cages.     The  two  western 
compartments  have  douljli^deek  cages  for  men  and  material,  and  the^two  mid- 
dle compartments  liave  cylindrical  steel  bailers,  which  have  given  good  results 
in  freeing  the  mine  of  watt- r.     Electric  turbine  pumps  were  tried  ex|>eriroer»t- 
ally  in  thi^*  shaft,  in  1901,  with  K:iiLsfaclorj^  resuhs  and  il  is  probable  llukt  tluMe 
will  displace  the  boilers  for  unwiitering  the  mine.     By  releasing  the^  ti\o 
compartments  fur  hoisting  purfX'st'j^t  the  Hhnft  can  l>e  given  a  daily  hoisting 
capacity  of  better  timn  4, (KM)  tons  of  ore.    Inm  pillars  are  used  exicnrtively^  &£ 
supports,  iuportion^i  of  the  crosscuts  connecting  the  shaft  uilh  drifts  on  tbs , 
lode,  and     also  in  variovis  incline  t^liafts  to  support-  the  hanging  wnll.     Ir 
also  is  used  for  lagging,  to  «t)me  extent,  material  l»eiiig  maiidy  i^mp,  such 
womH>ut  skii>milH,  cut  to  KV  lengtlisand  jilut'etl  above  "1"  beanijs.     The  Re 
Jacket  slmft  lias  9-ton  £^tt?el  storage- hi  as  at   its   various  productive  leveU^l 
aiding  in  maintaining  the  unintcrrapled  hoisiting  service  that  is  al>solutelyl 
neeejksiiry  in   a   niili'-il(»i*p  shaft.     The   cages  are  tittrvl  ivith  tail-rope.'*,  theaoi 
materially  inoditying  the  unpleasant  and  even  dnngerons  vibration  formerly* 
noted  in  the  h(*istinjj  cat*lt's. 

The  Calumet  &  Hecia  owns  2IJ0  acres,  known  a^  the  "five  forties,"  be- 
tween the  Tamarack  a  fid  tlie  Tamarack  Junior  mines.     These  landai  carry 
the  underlay  of  the  conglomcmte  at  gn*at  deptli,  and  to  obviate  sinking  a  deef^j 
and  costly  vortiexil  slmft,  this  tract  is  Lteing  opened  by  a  blind  slmft,  v\hic 
starts   1 ,500' eiust  of  the  lied  Jacket  vertical,  and  near  the  bottom  of  Calun 
No.  4,  whirli  abuts  on  the  Tamarack  bonndary  line  at  a  depih  of  SJtX)',     Kq 
4  has  opened  some  of  the  U'^t  gniund  of  tlie  entire  mine,  the  lode  liaving  an  ex-^ 
trume  widih  of  nearly  40'*at  points^  and  Ix'ing  notably  rich  from  the  3,G^  143 
the  4,r)tHV  level.     Ttse  hUnd  shaft  is  Inking  sunk  25'  under  tlie  fool  wall,  at  tt 
Bame  angle  as  tlie  <lip  of  the  conglomerate,  thus  assuring  solidity  of  w« 
without  necessitating  long  and  expensive  cro.sscuts  to  the    loile  on  each  levei 
A  "foot  wall  drift"  on  the  57th  level  piirallein  the  regular  drift,  at  a  distance* 
25'  m  the  foot  wall,  between  the  Red  Jacket  vertical  and  the  blind  »haft,thiJ 
obviating  the  confusion  almost  certain  to  result  were  the  regular  drifts  given' 
diiuble  doty.     The  blind  shaft  starts  from  the  foot  wall  drift  under  and  pai-alWl 
with  tlie  57tli  level,  and  will  t>e  alxmt  one  mile  in  depth*  opening  four  of  tb^H 
five  40-acre  tracts,  leaving  the  fifth  and  last  to  be  opened  by  sul>'»liafts  frofO^H 
the  blind  shaft.     Owing  to  the  reguUr  inchne  shafts  U'ing  sunk  on  the  dip  of 
the  lode,  while  tlio  blind  shaft  must  follow  the  section  lines,  il  descends  diagon- 
ally on  the  dip  of  the  lode,  giving  an  average  dip  of  about  22®  only,  although 
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I  Icxle  dips  At  37*  30*.  This  flat  iodine  permita  the  hoisting  of  rock  in  tram- 
krs»  which  are  hauled  through  the  blind-<irift  and  dumped  in  the  steel  bins 
:  the  Red  Jacket  shaft  for  hoisting,  thus  sa\ing  transfer  at  the  mouth  of  the 
tiiid  ahaft«  The  shoeing  in  the  bUnd  shaft  is  satbfactoryf  the  tode  averaging 
i'  width,  with  about  IQ*  fairly  mineralized.  The  Tamarack  Junior  mine  of 
be  Dsc6o1a  ConsnUdaTed,  which  adjoint*  the  '*five  forties/'  is  dmined  by  holes 
ored  by  a  diamond  drill  from  the  bhnd  shaft,  obviating  possible  damage 
y  OoocUng  from  tlie  abandoned  Tamarack  Junior  workingK, 
K  Dtuing  1905  tl»e  S-ton  skips  used  in  tl»e  three  of  the  incline  shafts  on  the 
K^omcmte  lode  were  replaced  by  7^^-ton  skips.  The  other  working 
hsft«  probably  will  have  similar  skips  later,  providing  a  50%  increaae  in 
ipacity^  tlie  engmes  being  amply  powerful  to  meet  tlie  increased 

It  hi  planned  lo  croaM^ut  eastward  to  the  Osceola  and  Kearsarge  lodes 
the  49th  Icwl  of  No.  2  shaft,  which  will  give  the  deepest  level  crosa- 
lion  in  the  dislrict. 
Shafts  13»  14,  15,  16  and  17,  mimljcred  from  south  t43  north,  are  on  the 
iBCeola  amygdaloid  lotle,  a  cupriferous  bed  outcropping  730'  east  of  the 
kliimet  conglomerate,  ll>cse  beds  being  practically  parallel  in  strike  and  nearly 
iftfaUel  in  dip-  These  shafts  are  of  1,400'  avenige  depth  each,  and  have 
bout  20  jnilea  of  openings  on  the  Ot*eeola  bed,  with  frecjuent  connections,  by 
lOSGCuU,  between  the  conglomerate  and  amygdaloid  workings.  The  (Xsceola 
hafts  were  closed  l'>01,  and  remained  idle  until  1904,  wlicn  No.  13,  tlie 
tmthemmost,  was  reopened.  No.  14  shaft,  3,200'  north  of  No.  13,  was  rc- 
ipened  1005.  A  new  concrete  foundation  hw^  been  built  yndrr  the  hoist. 
Jo.  15,  2,600'  north  of  No.  14,  proliably  will  go  into  commission  during  U)06. 
fo.  16,  1,800'  north  of  No.  15,  went  into  commisfiion  early  in  1905,  and  at  the 
tid  of  the  year  was  running  22  power  drilU  and  stoping  about  250  tons  daily, 
io.  17,  1,800'  north  of  16,  In  idle,  and  likely  to  remain  so  for  some  time,  as 
lie  hoi>it  was  removed  to  No.  21,  late  in  1005,  No.  IS  is  merely  the  site  for 
he  ultima  I  e  nortlKTn  slatft  on  the  Oscc*ola  lode,  upon  the  Calm  net  k  Hecla 
raet.  Tl*c  laterals  in  the  Osceola  workings  are  carried  a-s  drift-stnpes, 
.long  the  lianging  wall,  to  a  height  of  about  12'.    Withselection  the  Osceola 

ris  running  ahotit  22  lbs.  fine  coppt:*r  per  ton, 
Tlie  Kearsarge  lode  outcmps  about  2,200'  ea^^t  of  the  Osceola  amygdaloid, 
kUd  2,930'  ea>it  of  the  Culumet  conglomerate,  with  which  beds  it  is  pundlel  in 
itiike  and  nearly  parallel  in  dip.  The  work  of  pc^rmanent  <levelopment  was 
M*gtm  on  this  bed  August,  1903.  The  Kearsage  shafts  are  numbered  from 
lorth  to  south,  No.  10  being  about  1 ,000'  south  of  the  north  boundary  hne,  and 
■  the  close  of  1905  was  600'  deep,  with  the  first  level  opened  at  180',  and 
Htiaequent  levels  at  intervals  of  110'»  The  openings  are  somewhat  erratic, 
Ht  fairly  eatiiifactory,  showing  good  stamp-rock,  carrying  probably  IS 
if  22  lbs.  fine  copper  per  ton,  with  reiisonable  selection.  This  sluift  is  a  new 
leparturc  in  Lake  mining  practice,  Ix-ing  ^'timbered"  with  steel,  brick  and 
etc.  The  shaft  has  3  compartments,  2  for  hoists,  nnd  the  hanging  wall 
lined  \v\ih  3  arches  of  brick,  laid  in  3  to  5  course^,  rliieknrss  being  increased 
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with  ciepth,  supported  by  two  rows  of  at^  *'V*  beams,  serving  alao  ad  diiridera 
for  the  shaft. 

No.  20  shiift,  2,400'  south  of  No.  19,  and  dmilaHy  "timbered",  w»s 
about  600'  deep  at  the  close  of  10O5. 

No,  21,  S.OOO'  south  of  No,  20,  was  but  fairly  started  at  the  close  of  1905. 
Considerable  difficulty  was  experienced  in  locating  the  southern  exteasion  of 
the  Kcarsarge  lode  for  this  nlmft,  a  drift  from  the  temporary  exploring  shaft 
being  Bent  in  the  wrong  diret-tion.  Dr,  A.  C.  Lane,  6tate  geologist,  wm 
calJod  into  consultation,  and,  by  following  his  advice,  the  Kearsarge  amygda- 
loid bed  was  located  in  a  few  hours — a  very  consii.lerable  triumph  for  tlie  be- 
lievers in  scientific  geology.  The  shaft  is  constructed  similarly  to  Nos.  19  and 
20,  and,  at  shallow  depth,  shows  well  in  copper.  A  permanent  hoist,  taken  from 
No,  17  and  good  for  ont^lialf  tiiile  depth,  WHS  installed  late  in  1905.  Reeultd 
at  the  Kearaarge sliaf ts  wvre  somewhat  indifferent,  untillate  in  1905*  when  an 
irnproveraent  was  noted  in  both  Nos.  19  and  20,  About  15  <lrilk  are  enapIoj«d 
in  the  Keansarge  shafts,  and  small  rock  shipments  are  made,  mainly  for 
test  purpoae«.  The  Kearsarge  shafts  have  penuancnt  equipmentii,  w^th  niilroad 
tracks,  and  are  connected  with  the  compressed  air  mains  of  the  company** 
system. 

The  shaft-rockhous(>8  at  the  conglomerate  incline  shafts  are  of  unifonn 
pattern..  At  each  the  rock  is  hoLsted  to  the  top  of  the  shaft  house,  pai«sing 
thence  over  griz/.he?s  that  allow  the  finer  mck  to  fall  through,  the  larger j 
masses  b<!ing  nnluctd  in  24x36''  jaw  crushers,  tind  going  to  18x24* 
crushers  on  the  Boor  beneath.  The  crushed  rock  falls  by  gravity  int^  storage  j 
binA,  whence  it  is  dumpi'd  into  hoppor-cara  that  take  it  to  the  milb,  railroad 
tracks  running  uniicrnratU  each  roi^khouse. 

The  electrification  of  tlic  mine  was  Ix^gun,  March,  1906,  when  electric 
motors  were  installed  in  thu  mckhouse  at  No,  2  ralumet  shaft.  At  the 
Red  Jacket  vertical  Fhaft  the  collar  has  lieen  enclosed  and  a  ventilating 
chimney  added,  doing  away  with  the  ice  formerly  resulting  in  wint^sr  from 
the  ste.am  arisitig  from  the  mine. 

The  surface  equipment  of  Calomet  &  Hecla  is  the  most  complete  owned  , 
by  any  mine.     With  rare  exceptions,  everything  is  duplicjiteiJ,  to  prevent] 
possible  delays  or  suspension  through  fire  or  accident.     The  cjiqicnter  shops 
are  of  great  am  and  fitl-od  witli  every  modem  wood-working  appliance. 
The  smitltiefi  arti  Urgrr  than  nixiy  t>e  found  elsewhenp  outside,  of  the  vvorki. 
of  a  few  of  the  very  largest  machinery  manufacturers,  and  are  suppliwi  with] 
steani-hammrrs,  forges,  Mowers,  emery-wheels,  grindstones,  etc.     The  Cal- 
Ufni*t  smitli  s!iop  sharpens  upwards  of  fifty  tons^of  steel  drills  daily,  rcquirinjE 
the  Ptmres  ol  a  snifdl  regbiieral  of  drill  boys  for  transport  between  the  shops 
and  mines,  while  forging  and  general  blacksmithing  are  done  at  the  Heclii  ^— 
shops,  to  which  a  stone  addition  of  56x152'  was  built  in  1903.     Upwards  of  fl 
one  hundred  blacksmitjis  are  employed  in  the  various  shops.     The  machine  ^^ 
shop,  2?.ixI\jO'.  1^  *rry  rompKrfe  in  e<iiiipment,  turning  out  an  immense 
variety  and  quantity  of  \\ork.     llie  coinjmny  has  a  very  large  brick  waii&- 
house,  for  general  supplies,  and  special  warehouses  lor  steel  and  iroi 
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n  a  threeHStory  steel  annex,  GSxTS*  on  the  ground  and  94'  high.  Tho  old 
wheel houdea  are  of  wood,  tron-sheathed.  The  steel  in  the  annex  to  th«^ 
Horln.  wheelhouse  weighs  490  tons,  and  the  building  b  equipped  wit  b  a  45-toti 
fc?^*ll*'rs  traveling  crane.  The  sand  wheel  is  to  appearancq  a  gigantic  bicycle 
wh«3cl,  fitted  with  a  5pur  gearing  where  the  rubber  tire  should  be.  The 
complete  wlieel  weighs  oOJ  tons,  and  is  mounted  upon  massive  concrete 
masonry.  Four  25-ton  iron  bed-plat^^s  Pup|>ort  the  pillars  carrj^ing  tlw 
21*100  Krnpp  forged  steel  axle,  which  is  27'  long  and  32*  in  diameter  with  a 
hoUow  core  of  26*  diameter.  Radiating  from  axle  to  rim  are  2"  steel 
WpDlcos  32*  long.  The  rim  is  in  20  aegmenta  weighing  10,700  11  is.  each,  the 
ifuier  perimeter  of  the  wheel  having  550  buckets,  in  pairs,  each  3'  wide  an*! 
4'  6* long,  and  holding  100  gallons,  giv'ing  the  wheel  a  capiicity  of  55,0fKI 
ns  per  revolution.  The  completed  whe*?!  is  UY  wide  find  Gl'  in  diam- 
-,  driven  by  gt^arand  pinion,  power  being  fumishetl  by  a  TfX^h.  p.  dynamo. 
Xe&Hy  two  years  were  requirf*d  to  build  and  adjust  this  monstrous  wheel. 

The  boik'r  pknt  at  tlie  mills  lias  22  boiler«,  of  which  an  aventge  of  1 1 
are  kept  under  stcum.  There  are  four  250-h,  p,  boilers,  thirfet^n  HOO-h.  p, 
botlcrs  and  five  5*H>-b,  p.  boilers,  giving  a  total  steaming  capacity  of  7,  UKl 
liorsG  power.  Daily  eoal  consimtpiiou  averages  210  tons  at  the  stump-mill 
power  plant.  Tl»e  combination  lioiler-house  an<l  smithy,  fjOxUXK,  h  of  wtivL 
Tlie  boilers  at  the  mill  consume  about  5(K),(XJ0  pji lions  of  water  daily,  seeureil 
rrom  ft  reserve; r»  urtesluo  wells  ami  Torch  I-iake.  Trouble  from  impure 
walcr  has  been  solved  by  the  installation  of  n  Jewell  filtnilioti  plant,of  5*K1,LM>0 
g;iBons  daily  capacity,  in  which  the  impurities  originally  found  in  the  water 
prwipitiited  by  lime. 

MiscellantMJtia  buildings  at  the  mUldte  include  a  48x175' warehouse, 
siehine  shop,  carpenter  shop,  paint  shop  and  sundry  smaller  buildinp?^. 
It  was  deeideil,  in  1!K>1,  to  suhstitute  electric  energy  for  Rt^^imi  fx>wer, 
rherevi*r  pnieticablf^*  In  the  case  of  Pome  of  tlie  big  compounded  hoLst.s,  tlie 
change  woiUd  be  of  doubtful  economy,  a«  well  na  nere?^sitating  enormous 
aitial  outlays,  l»ul  in  the  etwe  of  nuJch  of  the  machinery  electricity  will 
iffc«ct  Urgi*  savings  in  opt*mting  costs.  The  centml  power  statioTi  is  IcH-uted 
%l  U*ke  Linden,  near  tlic  mills  a  I'-tV  steel  addition  being  btiilt  to  the  old 
^li?riric  building  of  45x85*  wilh  a  \iixW  wing.  This  originully  Imd  two 
tngines,  the  *'Saginaw"  and  *Vimtiot/'  the  latter  eonnected  with  the  gen- 
fenitor  by  rope  IxOltug.  Tlie  **Haginaw*"  is  an  AlliM-rhalmers  twin  vrTticul 
indem  comjxiund-expau'^ion  din^vt-cnnn^^Hed  engine,  liaving  cylinders 
l7x40x4i!l*^  with  a  speed  of  95  revolutions  pt^r  min<ite.  Each  engine  drives 
l,CX)0-kilowatt  alternating  current  generator,  furnishing  energy  for  the  new 
Ttf^lft  sand'Wht^el,  new  lleeUi  mill,  electric  hglits  and  sundry'  other  uses. 
Vork  on  the  new  buikling  was  Ijcgun  1904^  the  stnicture  w;i.s  conipleled 
[|d05f  and  power  from  the  new  pUmt  will  he  a^'ailal>le  at  mines,  mills  and 
fielter  in  tVie  summer  of  1  111  10.  poles  having  been  set  and  a  traru*- 
ionner  house  buUt  at  the  mine  in  1905.  The  advantage  of  locating  tha 
lf*intnd  power  plant  at  Lake  Linden  is  that  coal  can  be  delived  along- 
lade,  from   the   largest  vessels  plying  the  great   lakes,  effecting  a  saving  of 
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boiler-house  has  10  boilers  and  a  25Xy  smokestack  of  12'  0*  intenuJ  i 

The  engine-house  serving  sliafte  0  and   ID,  South   Heck^  confci 
engines  **Dctroit"  and  "Osiota/'  of  l,iXK)  Iv.  p,  each,    and  rlie  i 
at  shafts  11  lUid  12  lias  Lidgervvood  hoists  of  similar  capacity. 

The  Red  Jacket  shaft  has  an  8^0(M)-h.  p,  quadruple  hobt^,  I 
70x220'  browniitone  building,  and  iu  an  adjoLninja:  brownstone 
ZOxIW^  with  a  250^  arnokestack  of  12'  C  insiiie  diameter,  are  ten  1,( 
boilers^     At  the  reiir  of    the  enginc-liouse  is  a  32x412'  brownstone  j 
floored  with  cement  and  roofed  with  slate,  in  which  is  carried  tlic  I 
In  raising  t«n-ton  loads  perpendicularly  from  a  depth  of  one  mile,  i 
of  the  ca^e  and  steel  cable  nearly  equ]ils  that  of  the  cargo  of  rock,  I 
tliie  aid  of  counterlxilanee  the  engines  can  lioist  ten-ton  loads  *t  %i 
40  niilea  per  hour,  the  regular  hoisting  time  Ijeing  about  90  seCotMilt| 
l^rertical  distance  of  niiarly  a  ruik%  this  including  time  taken  fori 
stopping,   an  arhievement   no  loeoiiiotivt'   could   dn plicate  on  a 
plime.     The  engine  operates  on  the  well-known  Whiting  system,  i 
S,  B.  Whiting,  fonuerty  general  manager  of  the  company.     To  ov 
dangerous  strain  caused  by  unequal  wearing,  Walker  difTerentud  i 
been  placed  on  the  sheaves,  with  excellent  results,  the  eablcj?  (akin 
pletc  turns  around  the  driving  Kheaves.     The  Red  Jacket  steel  fOinbin 
isliaft-rockhoui4«\  IfK)'  s<juarc  and   WW  high,  is  fitted  with  bitsikcrs  ( 
of  crushing  2,(M>0  to?i8  of  rock  daily. 

The  eiigini>hous('i?  on  the  <.)sceola  lode  have  steam  and  air  eon 
and  Hie  Kcarsai-ge  sliufts  have  air  connections  witVi  the  inain  powi 
at  the  conglomtTato  slmfts.  SlmltH  Nos,  KJ,  I  I  und  15  have  po^wrfil 
manent  hoists,  wiiile  No.  16  has  a  tem|K>rarj'  hoist  only.  Shafts  13,  II] 
15  liAve  large  stone  engine-houses,  wliile  10  and  17  liave  lempomryi 
hous(*s  only.  The  OsceoLi  shafts  are  supplied  with  permanent  %)iaft«i 
houses,  of  the  standanl  Calumet  tt  Hecb  size  and  equipment. 

Among  miscellaneous  surfact*  improvements  at  the  mine  is  a  71 
Btone  building  housing  the  electric  power  and  lighting  plant,  a  tirab 
that  mortises  and  tenons  the  Ixnl-pieces,  legs  and  stulls  of  the  aqq 
iLsed  underground,  a  largo  paint-shop,  oilhouses,  bams,  etc.,  and  »1 
telephone  exchange  with  ItX*  instruments. 

The  Calumet  «!fe  Heela  owns  abotit  1,200  houses,  occupied  by  ein|i 
at  an  average  rental  of  5%  interest  on  actual  cost,  plus  cost  of  rtmint 
and  about  1,2(X>  dweHings  are  owned  by  employes,  on  lands  leased  frcrtij 
company*  at  low  yearly  rental-^.  The  com[>aiiy  also  maintaiiis  a  large  1 
ami  a  fine  stone  clubhouse  for  employes,  the  latter  conttiining  \mXh 
bowling  alleys,  etc.  A  free  library  of  more  than  10,000  volumes 
liooks  printed  in  a  score  of  languages,  30  different  nationalities  beinfr  1 
sented  on  the  compatiy*s  payroll.  There  also  is  a  combination  Ubr&r^l 
clubhoaae,  at  Lake  Linden,  for  stamp  mill  and  smelter  employes. 
some  30  cliurches  on  Calumet  &.  Hecla  bnds,  occupied  by  a  doxen  \ 
denominations,  and  for  all  these  churches  sites  were  donated,  and  in  I 
aubatantial  aid  has  been  given  In  their  erection  and  i^aintenanceil 
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plftcit    haft  an    85-kw.  geneiutor,  with  a  25^ki».  generator  in   reserve,  ae  as 
aux^iliary. 

The  two-story  assay  office  and  laborHtory,  AQ^A2\  with  a  14x14'  wing, 
IS  exceptiorially  well  arranged  and  complete  in  equipment.     There  ai*iO  it 

»a  Urge  warelioiii^e  and  an  office  building  at  the  smelting  plant. 
The  eastern  red  art  ion  plant,  at  Black  Kock,  Buffalo,  N.  Y.,  ts  known 
as  the  Buffallo  Smelting  Work'*..  It  ig  locijted  on  the  Niagara  river, 
with  deep  water  in  front  and  direct  rail  connections  in  the  yards.  The 
plant  IS  well  arranged,  but  has  grown  to  nearly  tlie  capticity  of  its  site,  and 
soon  wiU  need  more  room,  A  30-ton  electrolytic  refiner>%  originally  installed 
partly  for  experimental  purposes,  has  grown  to  large  size,  and  now  trt^ats  a 

Icory*iderublc  proportion  of  the  Calumet  <fe  llecla  copp*T.  Fonncdy  f  lie  high- 
grade  mineral  was  shipped  to  tlie  BulTalo  works  for  sm^-Uiiig,  hut  at  prcjvtit 
4M  grades  of  mineral  arc  treated  at  Ixjth  plantn.  Tlie  deeper  workings  of  the 
Calumet  &  Heela  yield  atsenicu!  copper,  and  tliis  ret|uires  electrolytic  rtfin- 
|a^4  by,  means  of  which  considerable  silver,  furnierly  loKt,  ii^  now  saved. 
J  The  Buffalo  works,  which  employ  alwjut  150  men,  include  rc\*erberatory 
and  blastfurnace  buildings,  eJeetrolytic  plant,  two  large  mincral-hoUtieSp 
onice,  lalxiratory  and  eoal-hoists.  SufTicient  mineral  is  shipped  to  the  Buffalo 
nork^,  during  tlie  open  aeasouot  navigation,  to  keep  the  plant  operating 
readily  from  I  December  till  I»lay,  while  bke  navigation  i.s  closed.  The 
iC^kluinet  4  Hecb  operate?  a  aeet  oi  steel  steamerts  and  barges,  for  carrying 
ml  cuist  and  bringing  yoB?  cargoes  back  to  the  mines  in  return,  ttic  fine 
lit  earner,  Geo.  \.  Flaeg,  ot  j,,iiHi  tons  regiHter,  Iteing  of  this  fleet. 
The  dock  system  ol  ihe  Calumet  <fe  Hecla  is  extensive,  and  includes  a 
ries  of  very  large  coaJ-shetis  ar*i^ke  L.mdcn,wnth  one  of  *2(Kl,tX)0  tons  capacity, 
Ihe  old  ^ilieds  being  ot  wooa  ana  ine  new  of  steel.  There  \b  a  series  ol  ilocks 
at  the  mills  and  smelts  yn  xorcn  Lake,  all  vdth  substantial  wharves  having 
at  lea^t  21'  of  clear  v\au*r  ajuogside,  lrc*fjuent  drtnlging  lieing  required  to  main- 
tain this  depth  of  dear  water,  owing  to  stainf>sani I  filling  in.  The  wharves 
wcm  eittendcd,  UH>|-il.«.5.  IjoJh  at  l^ake  liiHlcn  and  llubW-ll.  Tlie  7-itT  coal 
1*  lu*rf  haw  1 1  Hunt  hoitst»>  an<l  three  52'  movable  derricks,  one  of  woo* I  and  two 
of  inm.  The  Calumet  dk  Hecla  owns  and  o|X!ratcii  the  slnp-eanal  eonnccting 
Torch  Lake  with  the  government  wahcnvays  on  Portsigc  Luke,  thihj  canal  being 
21' det»p  and  accommodating  the  largest  veaseb  plying  the  grt^at  lakes.  Tolls, 
ranging  from  10  cents  on  soft  coal  to  50  cents  per  ton  on  package  freight,  are 
chairged  by  the  company,  on  independent  cargoes  entering  Torch  Lake  through 
this  canal. 

A  sawmill,  at  the  head  of  Torch  Lake,  receives  logs  by  raft  and  shipA 
Hawed  lumber  and  timber  by  a  branch  of  the  company's  railroad.  At  the 
mouth  of  the  Sheldrake  river,  on  WhitefL^h  Point,  Chip|iewa  county,  Michigan, 
the  company  haa  a  mill  stiwing  about  l2,(K)t),0(M>  feet  of  lumber  yearly,  with 
a^>out  .S  yeans*  supply  of  standing  timber  tributary  thereto.  The  company 
ako  luis  a  mill  at  Ashhmd,  Wisconsin,  and  owns  extensive  tmcts  of  pine,  hem- 
k>ek  and  hardwood  at  various  points  along  the  southern  shore  of  I^ke  Superioi', 
in  addition  to  which  much  timber  is  bouglit  of  jobbers,  the  company's  v^ 
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quirements  for  underground  timbering  alone  being  about  30;000,00O*  annuaBy, 
in  addition  to  the  many  millions  of  feet  of  timber  and  lumber  used  on  surfaoe^^ 
at  the  mines,  mills  and  snieltera. 

Within  the  puj^t  live  years  the  policy  of  the  Calumet  Sl  Hecla  baa  been 
greatly  chanced,  .\liiiost  from  it^  birth  the  niine  was  the  greatest  copper 
producer  of  the  world,  and  the  most  profitable  mine  of  any  metal.  The  0001- 
pany  was  progresKive,  and  led  the  van  in  the  introduction  of  lieavy  miniitg 
machinery,  aJid  in  many  other  reis|M!Cts,  but,  with  all  its  progresfiiveness,  the 
management  fell  into  a  rut.  This  fact  finally  became  apparent  to  the  di- 
re^jtorate,  and  with  the  new  century  came  a  new  pohcy — one  tlmt  has  worked 
wonders  in  five  years,  and  will  work  greater  wonders  in  the  years  to  come.  The 
Calumet  *fe  lleela  mine  prnp*,*r  had  at  least  thirty  yeara  of  life  remaining,  and 
couid  have  eontiuLied  to  earn  four  to  fighi  million  dollars  annutUly  for  that  per-  ^B 
iod,  but  it  was  felt  that  the  tuture  must  be  assured,  and  that  no  magnificient  a  ^g 
corporation  be  not  permitt'eu  lo  >^'ind  it*<elf  up  by  the  exhaustion  of  its  original 
mine*  For  five  years  the  enerffie*^  ot  the  company  Imve  been  bent  upon 
betterments  in  very  depajtmeiit,  ana  uix^n  the  development  of  new  minetj  la  1 
replace  the  old.  A  quarter  cent  ary  ls  a  long  time  to  look  ahead,  but  this  isj 
what  the  officials  of  this  company  aje  doing,  and  have  been  doing  for  *h«] 
pa3t  five  year^t,  and  it  is  tnis  unu^uai  toiesight  that  stamps  the  managKiiii&l 
as  one  of  most  unusmil  abhitv. 

rhere  i»  glory  enough  for  all  councvterf  with  the  mine  in  the  achievement* 
of  tno  past  five  years,  and  t!iere  are  tew  m  positions  of  responsibility  who  aro 
no*^  cntiiled  ro  cn^lit,  but  tnc  praise  nujal  ix*  given  mainly  to  t^l.  Livermom^| 
and  Air  ^lucNaughton.     The  r^suh  oi  their  kbors,  while  plainly  perceptible  ^h 
to  Close  oV>scrvers  for  two  years  pxsi,  ks  jimt  becoming  apparent  to  the  world 
at  large,  the  first  public  declaration  of  tlm  new  Calumet  &  Hecla   being  foimd 
in  tne  magnifteent  production  of  UM>5,  which  not  only  was  tl>e  largejst  in  ffrnt 
history  of  the  mine,  but  raised  it  from  fourth  place,  in  l^a*?,  to  first  place,  ill  ] 
UH}!,,  among  itie  copper  producers  of  the  world. 

With  so  large  a  coneem  as  the  (tjdtimet  &  Hecla,  employing  thou- 
eanos  of  men,  earning  annual  piofifs  of  inillionii  of  doUar?',  and  rep-^pisenf ingj 
an  investment  of  scores  of  millions,  ►^rowlli  must  lie  iilong  carefully  constdered 
linCvS,  to  be  effective.  There  luis  Ix-en  growth  during  the  past  five  years,  and 
it  has  b€^en  well-baliinced ,  afTccting  fvery  depart meni  of  the  company.  The 
minmg  plant  has  tx»cn  brtjught  to  a  higlier  degree  of  efficiency,  new  mines  are 
being  opened  parallel  with  the  old  mine,  the  slampmills  have  been  nebuilt, 
one  section  at  a  time,  improvements  have  been  made  in  the  Bmelters^  upon  the 
railroad  and  in  the  wharves.  Timber  supplies  for  tlie  far  futuiv  have  be«Q 
looked  t«,  and  the  electrification  of  the  mine  provided  for  Operating  costii 
per  lOH  of  product  have  l>een  largely  reduced,  without  cutting  wages,  mnd 
whil^  charging  millions  direct  thereto  for  new  equipment.  Dt*spite  deerea^ea 
percentage  of  copper,  due  to  deeptmed  mines,  the  cost  of  m<tking  a  pound  oi 
copper  has  been  reduced  from  tdmost  11  cents,  in  10()l,  to  about  7  cents,  in  1905. 

ine  achievements  that  have  been  merely  enumerated  by  lieads,  in  Qbe 
(oregoing  paragraph,  would  be  ample  glory,  but  even  greater  things  have  I 


CALUMET  Je  HECLA. 


I 


dene.  Thfii  Calumet  h  Hecla  has  branched  out  in  every  direction^  in  the  Lakd 
Superior  copper  belt.  It  has  acquired  tens  of  thousands  of  acres  of  mmeral 
lands,  in  the  three  counties  of  Houghton,  Ontonagon  and  Keweenaw.  This 
hms  been  done  skilfully,  at  very  reasonable  cost,  and  with  a  remarkable  abeence 
of  publicity^  considering  ihe  watchfulness  with  which  maneuvers  of  ao  great  a 
corporation  are  regarded  by  thousands  of  curious,  keen  and  frvquently  jt^aloua 
eyes.  The  dehcate  work  of  examination  and  negotiation  lias  been  greatly 
facilitated  by  the  esprit  du  corps  and  loyalty  which  ore  such  notable  feat- 
ureo  of  the  Calumet  &  Uccla  force. 

By  a  change  tnade  in  the  Michigan  lawf,  in  1905,  tlie  Calumet  A  Hecla 
was  enabled  to  modify  its  charter,  and  xa  allowed  to  hold  stock  in  other  cor- 
porations. Tliifl  lias  pcmiittt^l  the  Caluiuet  &  Hecla  MiniJig  Company  to  secure 
control  of  other  mines  and  mineral  tracts,  in  two  ways,  one  being  the 
Ofganiiation  of  &ub.sidiary  companies  controUt^d  or  owned  outright,  while 
ihe  second  plan  permits  the  securing  of  control  by  purcliase  of  maprity 
interests  in  promising  new  properties  tliat  niquire  money  fur  development 
purposes.  Thy  couifxiny  now  controls  tlucc  dirt'Olly  Hubsidiary  corporations, 
these  being  the  Frontenac  Copper  Co.,  Gratiot  Mining  Co.  and  Miiiiitou  Mining 
Co,  The  two  firtJt  named  companies  are  owned  outrijiht,  except  necessary 
founders*  sliare^,  and  the  Manifou  is  owned  except  a  10  per  cent,  interest.  A 
controlling  intcn^at,  to  tlw  extent  of  51%,  in  held  in  the  Superior  C<»pper  Co,, 
which  is  opening  a  promisii\g  mine  on  tht*  northern  extrnaion  of  the  Baltic 
lode,  near  Houghlon,  under  an  option  expiring  Sept.  1,  KWIt>,  which  may  be 
extended  to  t  he  end  of  t  he  year,  and  negcitial  ion.s  ure  under  way  for  similur  ar- 
rangements with  other  new  companies.  The  Miinilou  isof)t*ning  a  very  prom- 
ising mine  on  the  old  Delaw.arc  property.  All  of  the  subsidiary  corporations 
will  be  found  describe*]*  under  their  respective  titles.  Through  the  Frontenac, 
Giatiot  and  Manitoti  eompanic;^,  theCahinict  A  llecbi  ban  secureil  control,  in 
Keweenaw  county  alone,  of  about  one  hundred  .s<^Uiire  miles  of  mineral  lands^ 
and  in  addition  hiis  liought  numerous  other  mining  propt^rties  in  Ploughton 
county,  and  is  .supposed  to  have  eecured  control  of  the  Nonesuch  mine  in 
Ontonagon  county.  The  earnings  of  the  Calimiei  «fe  Hecla  are  po  large  that 
the  company  can,  with  ease,  set  aside  a  million  dollsirs  or  more  yearly,  for 
exploratory  and  development  work  on  these  new  Linds,  wliile  maintaining 
regular  dividends.  The  economies  effected  in  five  yeary,  at  the  Calumet  Jk 
Hecla  proper,  w  oiild  'provide  the  million  dollars  yearly,  anti  leave  twice  aa 
much  for  the  shareholders. 

Detailed  figures  of  profluction  and  dividentls  by  years  will  be  found  in 
the  statistical  clmpter.  The  statistical  confusion  so  frequently  noted  in  figures 
of  Calumet  h  Hecla  production  is  c^iused  by  the  use  of  four  8ets  of  figures  of 
production  of  refined  copper,  to  nay  nothing  of  two  sets  of  figures  of  output. 
of  crude  mineral  (unsmelted  copper) ,  and  numerous  estimates  of  more  or  leas 
authenticity.  The  four  sets  of  official  figures  of  annual  production  are  for 
actual  output  of  refined  copper,  and  also  quantity  of  fine  copper  contained  in 
mineral  produce<l,  for  the  calendar  year,  and  also  for  ihe  company *8  fiscal  year. 
Figures  used  in  this  pubhcation  are  those  of  actual  outputs  in  refined  copper 
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by  calendar  years.  At  the  close  of  1905  rock  production  was  at  tlte  rate  fiif 
ftboi»{  6,6*10  tens  diiily,  of  vvlijch  about  6,000  tons  came  from  the  con^domerate* 
about  5tK}  tons  *'roni  the  Osceola,  amygtkloid  workingt?,  and  about  100  tons 
from  the  shafts  on  *  he  Kearsai  ge  amygdaloid.  The  completion  of  the  final  i^ec 
tion  of  the  ni'Us  will  add  about  20%  to  ttie  milling  capacity,  and  »itiprovc^ 
menta  at  the  miiin  will  f^ermit  a  dnily  production  of  at  least  7,500  tons,  and 
possibly  as  much  iLH  9,(XM)  t  i>iis  Jiiily.un  increiv^  of  25%  to  50%  on  the  tonnage 
of  1^>L  TIjc  itit'rcxi*<*d  ore  protluiTtion  is  reflected  by  the  greatly  ineri£?ased out- 
put, of  fine  cQiipLT,  whii'h  w:is  yri,llK1.Gin  lbs.  in  11)05,  as  against  M.V'i4 1.019 
Ihs.  in  190 b  For  KH)u  the  output  of  fine  cop|X'r  should  cxct^ed  one  hundred 
million  ptiund-s,  for  the  first  time  in  the  history  of  the  mine,  leaving  tlio 
Anrieonda  the  only  cotnpt'titor  for  the  first  place  among  the  world's  copper 
mines,  nhile  for  11107  a  furl!it*r  increiwc  Bhoidd  be  shown,  with  eveiy  likelihood 
of  steady  growth  in  future  years. 

To  those  who  have  n'ad  the  foregoing  tleseription  of  the  Calumet  St  Het}^^ 
no  word  of  commendation  of  mine  or  management  will  be  rei|uired-     Thft 
facts  carry  their  own  eulojiy. 
CALUMET,  HECLA  &  MUSCATINE  MimUG  CO. 

OlBti":    Ciws  Av";mc  and  Second  St.,  St.  LouIh,  Mo. 
CALUMET  MINING  CO,  COLORADO. 

tJiliec:    2  Toltee  BMg.,  Drnvcr,  t"!ulo.     Ix'tter  returned  uncbiimed  from 
fonner  mine  office,  llollinsville,  liouldcr  Co.,  Colo.     Emerson  J.  Short,  presi- 
dent and  general  manager.     Main  sbaft,  100',  is  syiid  to  ahow  a  2'  pa^rcak 
nf  aiinfernus  and  urgent iferous  chalc^cite  ast>aying  25%  to  40%  copper. 
CALUMET  MINING,  MILLING  &  COLORADO  &  WY0MI1»G. 

SMELTING  CO. 

Mine  olhces:  Montexuma,  Summit  Co.,  Colo.,  and  Ktieampment,  Carbon 
Co.,  Wyo.  T.  H.  Andrew,  president,  Pn^f.  E.  t>.  Perisho,  v iee- president ; 
O.  L.  Andrew,  second  viee-presid(!nt  and  K*.'cretary:  Enie*it  Foster,  consulting 
engineer.  Capitidiz-ation  $500,000,  shares  $1  par.  Liind?i,  3  claims,  area 
circa  50  acres,  adjoining  the  Cliarter  Oak,  uithal»out  '2<Kr  ol  shafts  and  open- 
ruts.  Also  owns  the  Waterloo  group,  in  Sunnnit  county,  Colorado,  which 
has  produced  high-gmde  silver-lead  on's  in  the  post,  and  if-  claimed  to  have 
^75,000  worth  of  ore.  n^nning  S.Vi  to  ^150  per  ton,  block eil  out  for  «topin|E 
AppaR'ntly  the  ropix'r  eltrim*',  in  \Vy41ming,  are  iilk\ 
CALUMET  A  MONTANA  DEVELOPMENT  CO.  MONTANA, 

Dead,      Ftmner  olh<  e  vsus  ;it    Culnmet,   Michigan. 
CALUMET  &  MONTANA  MINING  CO.  MONTANA. 

Offiee:  care  of  Chas.  Chynoweth,  secrtitary,  Calumet.  Mich.  John 
Dttnicll  and  Paul  F.  Roehm,  directors;  Fred  Reuther,  consulting  engineer. 
Capitalisation  f3L>0,000,  shanks  SI  par,  Ijands,  6  clain»8,  area  120  acres, 
in  Beaverhead  county,  Montana,  located  in  the  Cop^wr  Queen  district,  near 
the  Idaho  line.  Mine  has  tunnels  of  125'  and  Kii)\  showing  a  5'  fissure  vein 
carrying  auriferous  and  argentiferous  chalcoeite  and  iMiniito.  A  t-cst  ship- 
ment, to  Salt  I^ke*  gave  smelter  n^iim-i  of  18%  copper,  $4  silver  and  $<i6 
gold  per  ton.     Company  Ima  purcliaised  and  will  install  boilers,  uirHSompresaof 
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and  power  dnlis,  and  expects  to  begin  ore  shipfnents  early  in  the  summer  of 
llXWi      M:\ii{ig»*inent  is  pood  and  pn)p>erty  considered  promising, 
CALUMET  h  ONTARIO  DEVELOPBJEWT  CO.  ONTARIO. 

Office:   Calumet,    Mich,      Mine    office:    Ma^sey   iStation,    Algomji,    On- 
tario,    liinds  are  sundry  copper  Muinia  near  the  Hermina  mine.     Idle. 
CALUMET  &  OREGON  MINIHG  CO. 

Org:aiii/ed,  HM>5,  under  laws  of  Maine. 
CALUMET  4  PIHAL  MINING  CO.  ARIZONA. 

Mine  office:  Red  Rock,  Pinal  Co.,  Arizona,  Mott  Guild,  manager, 
Landsj  sundry  claims  in  the  Owl  Head  Mountain  range,  IS  tiuIl's  northeast 
of  Red  Rock,  npened  1S7^J.  which  pmduced  about  SS.i^OCKl  in  ore  values, 
when  workeii  by  chloridcrs,  in  the  past.  Is  sinking  ji  shiift  and  plans  installing 
Bteiun  power. 
CALUMET  &  PITTSBURG  DEVELOPMENT  CO.  ARIZONA. 

H*H»rganized,  TX'cemU'r,  IVKlIi,  as  C:duu)et  Jk  Pittsburg  Mining  Co. 
CALUMET  4  PITTSBURG  MINING  CO.  ARIZONA. 

iHTice:  Calumet,  Mich.  Mine  oOict^:  Binbee,  Coehise  Co.,  Amuna. 
Ckos.  Briggs,  president;  Jaftien  Iloatnon,  vice-president:  Tliomas  ilcmt- 
tM>Ii«  2d  vict^pppsident ;  Twouis  W.  Powell,  3tl  vie<^- president  and  general  man- 
ager; (jonlon  R.  Caniplx*!!,  si>eivtary;  Peter  Ruppi^  treasurer:  pnTeding 
officers,  Tlios,  F.  Cole,  Clms.  d*Aii!rt*mont,  Jr.,  CheMer  A,  Congdon  and 
(ko.  E*  Tener,  directors:  Henry  B,  Paull,  auditor,  Einph*ys  150  men. 
Organized  DccendKT,  19(X1,  as  sueci'RSor  of  the  Cahjmet  it  Pittsburg 
Development  Co.,  with  capitnUzation  $"J/»IM»,tMMJ,  HhnreH  $10  jmr,  full  pnid 
and  all  issued,  50,000  shares  in  the  treasury  luiving  lieen  in'^ued  pro  rntji 
among  shareholders  at  par,  19t)5.     Armual  meetiii)i,  .*;(*ccuhI  Mcuiilay  in  April. 

Land^,  21  patented  claims,  area  325  acre.n,  adjoining  the  CupjM>r  Queen, 
Cidumi<t  &  Arizona^  Lake  Superior  k  Pittsburg,  Pittxljurg  Si  l>uhith  and 
Junction  minps,  with  which  four  last-named  conipaines  the  Calumet  A*  Pitts- 
burg is  eio?«ely  aftihated,  having  the  same  officer?;  and  with  xvhich  three  last- 
named  companies  it  i^  proposed  to  amalgaimite  in  1906,  Cost  of  lands  was 
1037.451  75,  paiii  in  f'aah.  Knded  UMKi  with  a  cash  baLanee  of  $10H,t08Jl. 
Development  is  by  two  «haft8.  The  t-eompartment  Briggs  shaft,  1.159' 
deep,  lies  about  rijVMl'  «4nuth  of  the  Junction  shjift  and  about  3,(K}ty  eat^t  of 

^the  l-owell  .sluift  uf  the  tVippi'r  Queen,  l»olh  of  wliich  shafts  are  drained  by 
the  Briggs,  which  is  very  wet,  entailing  costly  pumping.  In  fck^-ptember, 
1005,  this  nluift  wa^  forking  out  nearly  5,(KI0  gallons  per  minute.  The  first 
level,  at  010%  showfi  (>fM)'  of  leaehed  ore  and  8oft  matenal,  of  the  sort  which 
has  been  found  capping  the  big  ore  bodies  of  adjoining  mines,  and  this  drift 
has  rut  tlie  tops  of  3  oie  bodies  of  5'  to  17'  vvidlh,  earryinpr  10*^;.  to  20*'^,  ore, 
^  21XV  diamond  drill  hr*le  lias  penetrated  eonsidemble  high-grade  ore,  and 
■  winze  on  thw  level,  ea^st  of  the  Briggs  s^haft,  is  sinking  in  soft  leached  ore, 
ApUt  was  cut  for  the  1  J50'  level  February  1,  10(3Ci,  and  it  is  expected  tljat 
the  drifts  on  tliis  level  will  develop  workable  ore  lK>die8,  The  shaft  liaa  an 
8*  air-line  antl  two  12*  water-column^^.  Tlie  slmft  lias  three  piuupvS,  of  which 
2  are   Prescotts.     On  surface  ia  a  steel  gallows-frame  and  a  powor-plant 
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with  7  bofle??!,  of  %vhich  5  are  of  250  h.  p,  each,  burning  crude  petroleum. 
There  also  is  an  18-drill  air-com pressor. 

The  4-conipartment  lloatson  shaft,  on  the  Del  Norte  claim,  about  2,500' 
from  the  Briggs  slmft,  was  1,1  SO'  d^^p  on  May  1,  1906.  Thi^  was  sunk  162' 
in  D€"cember,  1905^  which  is  the  camp  record  for  rapid  sinking,  and  possibly 
a  world's  record  as  well.  Tliis  shaft  will  Ix^gin  drifting  at  1,150'  and  prac- 
tically is  a3S[jrt*d  of  ^^ood  on:»,  developments  in  the  Lowell  shaft  of  the  Queen 
being  favorable  up  to  the  I>el  Norte  boimda^ry  line.  The  Lowell  shaft  is  drain- 
ing much  of  the  water  in  this  district^  but  the  lioatson  is  liable  to  cateh  both 
water  and  ore  at  a  little  greater  depth,  the  shaft  being  bottomed  in  very 
promising  material,  Etiuipment  includes  a  50'  gallows-frame  and  a  double- 
dntm  hoist,  good  for  IfftOO't  brought  from  tlie  Junction  sliaft. 

The  Junction  shaft  Ls  sunk  on  the  boundary  line  of  the  Calumet  A  Pitts- 
bui^  and  Junction  mines,  to  develop  both,  and  a  drift  from  thi^i  slialt  on  the 
S>00'  l*n*el  onti^rs  the  Ormontl  claim  of  the  Calumet  &  Pittsburg,  with  a  prom- 
ising showing  of  leached  im\ 

The  management  of  thin  company  is  excellent,  and  while  developuients 
to  date  have  failed  to  open  the  big  ore  Ixniie^  confidently  expected,  the 
shcHving  remains  cncouraj^ing,  af  the  difTert^nt  points  of  attack. 
CALUMET  &  SAULT  STE  MARIE  DEVELOPMENT  CO.  OlfTARIO, 

Office:  Cuhnui't,  Mkli.  Ijetter  returned  unclaimed  from  fonner  mine 
offici*,  Massey  Station,  Algoma  Ontario.  Fred.  Rocdim,  preHident;  Wm.  F, 
AsliCon,  superintendent.  Landsi,  sundry  claims,  near  the  Ilermina,  opened 
by  a  100'  main  shaft,  Kiid  to  sliow  a  14'  vein  carrying  aurUeitsua  chal- 
copyrite. 
CALUMET  &  SONORA  MIHING  CO.  MEXICO* 

Offiee:  610  First  Nationiil  Bank  Bldg.,  Duluth,  Minn.  Mine  olfioe: 
I.a  Cananea,  Sononi.  Mexico.  J.  E>  Cooley,  president;  Marcus  L,  Fay, 
vice-president;  Hubert  V,  Eva,  secretary;  C\vMi.  W.  Ericjion,  treasurer; 
Jas-  A.  Daughcrty,  sup<'rintcndent.  OrganijM'd  1902,  under  laws  of  Min- 
nesota, with  capitiilization  S3(KJ,(KM>,  shares  SIO  par  I^ands,  70  perten* 
encias,  area  173  nererf,  in  tliree  adjoining  groups,  nearest  alxjut  5  miles 
from  La  Cananea,  slightly  deve!o|>ed  by  shafts  of  50',  05'  ami  103',  and  m 
W  tunnel.  Country  rocks  are  mainly  limest^me  and  pmrphyry,  with 
promising  copfx-r  outcrops.  Main  *liaft  t^howf*  good  coppi»r-silver  on\  but 
is  very  wet.  Idle  at  hvst  aeeouittH,  but  company  plan^  n^smning  work  in 
spring  or  wummer  I906* 
CALUMET  &  TEXAS  MimirG  CO,  TEXAS* 

Office:  Cedar  Rapid^;,  Iowa.  Mine  office:  Carlsbad,  N,  M,  John  H. 
Shary,  prpsident  an<i  general  manager;  Wm.  Fullerton,  secretary;  Alfntnl  C» 
Sieboth,  consulting  engint'i^.  Orj^anized,  Nhiy,  1901,  under  laws  of  New 
Mexico,  with  ca  pi  tali  nation  $250,tKX),  shares  $1  par.  Lands,  36  claims, 
area  720  acres,  also  OtO  acres  of  oil  lands,  in  the  Guadalupe  Mountains, 
El  Paso  county,  Texas,  showing  an  ore  lx)dy  giving  assays  of  20%  copper, 
5%  lead  and  1  oz.  silver  per  ton,  with  a  trace  of  gold,  from  carbonate  ores, 
opened  by  tunnels  of  40',  200',  2^  and  328'.     Nearest  railroad,  the  Pecoi 
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VaDey  A  Northeastern,  ia  64  miles  dititanl.  Test  shipments  of  23  tons  of 
ore  sent  to  the  El  Vnso  smdter,  gave  returns  of  19%  to  24%  copper.  Idle. 
CALUMET  &  WESTERN  DEVELOPMENT  h  BfiWlNG  CO. 

Office;  4<)0  Fifth  St,,  Calumet,  Midi.  F.  S.  Carlton,  president;  John 
£)aQieU,  secretary;  W,  B.  Anderson,  treasuBer.  Organized  lt)03,  under 
Uwa  of  Ariasona,  with  capitali^ation  $O,0()0,000,  shares  $10  par,  in  100,000 
shares  of  7%  preferred  stock  and  500,000  share«  of  common  stock. 
Preeieiit  holdini;a  include  the  GIoIh?  xine  mine,  near  Joplin,  Missouri. 
CALUMET  &  YAQUI  RIVER  COPPER  CO.  MEXICO. 

Office  and  mine:  La  Cananea,  Sonora,  Mexico.  H.  C.  Rolfe,  presi- 
dent; Geo,  H,  Nolt^,  secretary;  W,  J.  Elliott,  treasurer.  Oi-ganized  April 
28,  1903,  under  laws  of  Arizona,  with  capitalization  $,3,0^X^,000,  sharea 
ilO  par.  Apparently  \b  the  .same  aj*  Santa  Marguerite  Mining  Co.»  and 
is  supposed  to  liave  purcha^^d  «lie  mines  of  the  Veniee  Copjicr  Co.,  area 
85  pertenencias,  7  miles  from  Soy o pa,  Sonora,  Mexico.  The  Veniee  prop- 
erty was  alleged  to  liave  possessed  a  50- ton  smelter,  and  to  be  opened  by 
a    L20(V    tunnel,    showing    good  copper  ores. 

MINA  CAL  VERDE.  MEXICO, 

Office:  cure  of  Chas.  A.Green,  owner.  MiP  City,  Nev.  Lands,  17  perten- 
encia3»  in  the  Sierra  de  los  A rradon,  ilietricl  of   Uravos,  Chihuahua,  Mexico, 
showing    limestone    impregnated    with    copper   stains,    carbonates  and  ox- 
ide^'*,  traverjsed  by  a  porphyry  dike,  with  a  heavy  iron  capping.     Idle, 
MUf  A  CAMAQUAN.  BRAZIL, 

Mine  otBcc- :  Camaquan,  Rio  do  Sul,  Brazil.   Was  said,  1905,  by  Bureau  of 
American  Repubhcs,  to  be  >^el•ling  30%.  copper  ore. 
CAMBRIAN  CONSOLIDATED  MINES,  LTD.  WALES. 

Wound  up,  SepteniWr,  1!HJ4. 
CAMBRIAN  COPPER  MINING  CO.,  LTD,  WALES. 

Voluntarily  wound  up,   February,  1903. 
CAMBRIAN  MINING  &  MILLING  CO.  CALIFORNIA. 

Mine  office:  Placerville,  El  Dorado  C^).,  Cal  F.  Thomas,  president; 
Leonard  Thomas,  general  manager;  T>,  R.  Roberts,  superintendent.  Organ- 
ised 1898.  Mine,  originally  opened,  circa  lSo5,  for  gold,  has  3  parallel  veinH, 
averaging  6'  to  S'  width,  with  gangue  of  talcose  schist  and  lime,  between 
diorite  and  serpentine,  showing  cuprite,  malachite  and  sulphide  ores,  with 
native  copper  in  the  alteration  zone,  ores  carrying  %%  to  15%  copper  and 
good  gold  values.  Has  3  tuiuiels  and  a  quarter  miltj  of  drifts, 
CAMBRIDGE  COPPER  MINING  CO.  NORTH  CAROLINA. 

l>ad.     Formeriy  had  a  mine  near  JamestovvTi,  Guilfortl  Co,,  N.  C. 
CABtERON  MINES.  ARIZONAJ 

Sold,  1002.  to  Canyon  Copfjer  C>o. 
MINAS  DE  CAMPANARIO.  SPAIN. 

Office:  care  of  Don  Antonio  Guijarro  Orta,  Huelva,  Spain.  Mine  office: 
Valverde  del  Camino,  Huelva.  Spain.  Lands  are  a  group  of  6  properties, 
area  87  hectareaB,  an  which  iron-copper  eulphides  were  being  developed  ^ 
it  last  accounts. 
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CAMP  BIRD  EXTENSION  MINING  CO.  COLOPADO. 

Office:  302  Boston  Bltig.,  Denver,  Colo,  Mine  office:  Ouray.  Oumy 
Co,,  Colo.  F.  L,  Siegel,  priisident;  F*  J.  Campbell,  sucretary,  trea^surer  and 
manager;  M,  L,  Tlustle,  superintendent.  Has  water  and  electric  power. 
Mine  idle,  and  oompany  likely  to  lose  property,  unlefis  addit  ioo&l  funds  ai« 
secured. 
SOCIEDAD  ANONIMA  COBRES  DE  CAMIHio.  SPAIB, 

Office:    Santiindt^r,    Spiun.     Mine   otlitt*:     De  Soto,   Santander,   Spain « 
Don  Alberto  Guti^rn?z,   pn'sidont;      Don   Luis  Torres  Quevedo,  secietaiy. 
Property  is  a  group  of  itile  copp(?r  mines. 
CAMPRODEN  COPPER  SYNDICATE,  LTD.  SPAIN. 

Offiet's:  3,  Lord  St.,  Liverpool,  Eng.     MoribuniL 
CAMPERDOWN  GROUP.  WYOMING. 

Mine  office:  Sanitogii,  Carbon  Co,,  Wyo,     Lands,  sundry  cbiims,  north 
of  the  Cumberland  group,  on   tlie    southern   slope   of  Goad   Mountaia.     Is 
said  to  have  a  good  showing  of  copper  ore,  somewhat  resembling  that  of  the 
Cutnlnerland  group, 
CAMP  VERA  GROUP.  CALIFORNIA. 

Lands  are  in  (lie  Momiw  district  of  San  Bernardino  county,  CaJifomia, 
Letter  add n^sscd  to  J.  W  Rotifers,  owner,  Baratow,  CiiL,  returmMl  unclaimed. 
CANADIAN-AMERICAN  MINING  CO.  BRITISH  COLOMBIA. 

Lit nds,  sundry  claims,  on  Ciribble  Island,  off  the  eoiist  of  BritLsfi  CohiiD- 
bia.     Idle. 
CAiVADIAN  CONSOLIDATED  MIKES,  LTD,  BRITISH  COLUMBIA. 

Title  changed,  ICNM),  throui?h  suppitriientarv  letters  patent,  to  Consol- 
idaied  Mininfj:  tt  Sfiielting  Co,  of  CanuiLi,  Ltd. 
CANADIAN  COPPER  CO/  ONTARIO, 

Oilice:  43  Exchange  Place,  New  York.  Mine  office.  Sudbury,  Al|:onta« 
Ont.  A.  P.  Turner,  president  and  ^neral  manager;  John  Lawiion,  superin* 
tocident;  David  Browne,  smelter  superintendent.  This  is  the  world  s  lat|;^t 
producer  of  mekel,  and  is  controllpti  by  the  International  Nickel  Co.,  through 
ownei'ship  of  nearly  the  entire  «tcyck  issue.  The  property  was  diacovered 
in  1882  and  ojx^ned  in  1886.  Lands  are  exten.sive,  including  the  Creigh- 
ton  mine,  worked  o|vn-c:Lst,  now  the  largest  producer,  the  Stobie  mine,  tii 
Ble^rd  Tivp.,  4  miles  north  of  Sudbury,  the  Evans,  McArthur  1  anrl  2,  Mo^ 
Doiiaid,  Clara  1Mb  A  and  B,  and  other  mines,  in  a<ldit»on  to  the  older  And 
principal  workings  at  Copper  Cliff,  tlie  Copper  Cliff  mine  being  opened  to 
the  Uth  level.  Ore  is  nickeliferoiis  chaloopyrite,  with  pyrrhotite  gangue, 
occuring  n«  irregular  lenses  in  basic  igneous  rocks,  mainly  greenstone  &nd 
dionte.  Ore  is  henp-roai^ted  at  the  Copper  Cliff  mine,  and  mntted  at  the  Sud- 
bury smelter,  3  miles  distant.  The  ronst^heap^s  contain  4,000  to  5.000  tons 
each,  roasting  requiring  three  to  four  montliB.  Latterly  a  considerable 
propOition  of  green  ore  is  mixed  with  tlie  roasted  ore,  in  smelter  charges.  Tho 
firsl  fusion  product  ia  a  matte  of  30%  to  3.i%  tenor  in  combined  nickel 
and  copper,  the  second  fusion  giving  an  80%  matte,  which  is  shipped  to  th© 
Orford  woiks,  at  Constable  Hook,  N.  J.,  and  smeltetl  with  sulphite  of  ioda. 


CAXADJAW 


by  which  the  acparation  of  the  nickpl  and  copper  is  effected,  the  resultaat  cop- 
per pixKiuct  being  n*fined  elect  rolyticjilly.  Tlve  ore  gives  avemge  rofuruft 
•C  about  2.75%  copper  and  5.5'!^  nickeL 

Tlie  new  smelter,  of  brick  and  steel  throughout^  Ims  storage  bins  ol  2»000 
tons  capacity,  material  being  Imndled  froiu  mine^  to  sinelt^r,  and  at  the  lat- 
ter, by  two  SO- ton  locomotivcJSp  hauling  50-ton  drop-bottom  dump-cara. 
Tlie  new  smelter  has  two  fumaoes  of  5O0  tons  capacity  and  a  converter  plant, 
power  being  almost  eKcUisively  elect ric»  gr^nerated  by  a  central  steam  plant, 
to  be  replaced  by  elet?tridty.  Tlie  Huronian  C4>mpany»  a  subsidiary  corpor- 
ation, is  completing  a  pi^wcrful  electric  installation  at  High  Falls,  on  the 
Spanish  nwr,  4  miles  north  of  the  Canadi^in  Pacific  Railway,  with  dams 
estimated  to  impound  water  --sufficient  to  generate  11,000  horse  power,  wliich 
inijtaUation  event UiiUy  Ls  to  be  doubled. 

In  smelting,  the  company *s  new  plant  lias  taken  many  ideas  from  the 
Tennessee  Copper  Co.  and  the  Mond  Kickd  Go.  Tlie  use  of  mixed  charges 
•f  raw  and  roasted  ore  is  a  modi  lira  t  ion  of  the  new  Tennessee  process,  while 
the  Mond  process  is  utUizcd  in  l^e^isemcriiin^  the  matte  carrying  about  80% 
of  oorobined  nickel  and  copper.  In  addition  to  tn^ating  ores  from  its  o^n 
mines,  thf  company  does  a  custom  smelting  busitie-ss.  Thi?  new  r€Hl«ict?oi 
Works  include  a  lOO-ton  arsenic  plant,  with  condensation  chambers  for 
crystallisation  of  the  ar^nicul  fume.s.  The  new  plant  is  treating  auriferous 
mispickel,  bought  trom  the  Big  Dan  and  L*'ckie  uiines,  in  the  Nctt  Laka 
district,  paying  therefor  9o%  of  the  assay  vahios  in  gold,  3f»c.  per  lb.  for 
oobnlt,  I2c.  per  lb.  for  nickel  and  Ic.  per  lb.  for  arsenic.  Production  100^, 
was  1,743  short  tons  nickel,  valued  at  $1,516,717,  a  falling  off  of  2,255  Ions 
from  1903,  and  4,326,000  lbs.  fine  copper,  as  agairwt  S,OIO.IMX»  lbs.  in  IW3. 
The  production,  which  has  been  below  normjil  for  2  years,  should  show  a 
Uuipe  9un  ill  \om. 
CAHADIAN  MINING  &  DEVELOPMENT  CO.  MOHTAJfA. 

Lett+T  ru turned  unclaimed  from  former  mine  office,  Basin,  Je^er^^Q  Co,, 
Mont.     Liinds,  10  claims,  showing  gold,  silver,  lead  and  copper  ores. 
CABADIAN  NICKEL  CO.  UNI ARtO. 

Letter  returned  unclaimed  frotn  alleged  worb?  office,  Sault  Ste  Manp  A'- 
|i;oaia,Onl,  Was  iiaid  to  have  leased  the  nedurtion  plant  of  the  I^ike  Sup^nor 
Corporation^  and  plan«  refininc  nickel  and  copper  by  a  new  clec'rie  T?ro'*e(3^ 
CANADIAN  SMELTING  WORKS.  BRITISH  COIUMBL^. 

Works  office:  Trail,  Vale  district,  B.  C.  W.  U.  .\ldridge,  gon^raf 
fnanai^r:  Jule^  LaWnhe,  Huperintendent*  Is  owned  and  oix»nited  by  tbe 
Con»ohdaled  Mimn^  Jc  Snielting  Co.  of  Canada,  Ltd.  Is  the  largest  lead-coi>- 
yer  reduction  plant  in  CaUiula,  with  1,200  tons  daily  capacity,  and  eniplov* 
150  m^n.  Power  ii*  fumiiilied  hy  electric  current,  brought  about  30  miW 
from  tlie  Kootenay  river,  a  tine  current  of  20,000  %'olts  being  steppec*  down 
lo  550  volts  at  the  nmelt^r,  g:iving  a  total  of  1,000  h>  p.  in  motors,  divided 
iito  16  unitii.  The  plant  treut-^  custom  oren  extensively,  these  comliUE 
mainly  from  Rossbnd,  Plant  includes  a  100-Lon  Gates  cruaher,  3  ir*|<** 
^uloaiauc   aAcaplerSp    Jooes    riffle    sampleri    24    rooat-s tails,    19  caldnpfi 
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and  threa  300-toii  copper  fiinue^i^,  with  aatdrrtatlc  fe^d.     Ore  und  fli 
are    hjifitlleil  hi  hopper-dikP^,  dmwn  by  10-h.  p.  eL?clfic    locomotive.     The 
firat  luiiori  tnutte  contains  10%  ^  1**2%  Copper  OtUy,  which  b  gnnakleil 
and  roask^d  in  two  O'Hara    farojices,  aftei*  wlucli  the   calcined   mittu  U 
briquet  ted   and   resmehed   to   a   second   nmtt4?  averaging   50%   In   copper 
tenor.     The    final    product    h    blister  copper.     The  worki  include  a  very 
complete    lead-smelt Uig    plant,     handling    4jilver-lt»ud-zinc     ores,     equipped 
with  an  electrolytic  lead  refinery,   the  firat  ever  built.     During    1905  tbe^g 
works  treated  240,000  toTLs   of   ore,  producing  therefrom  1,571.764  lbs,  fine^f 
copper,  13,382,050  lbs,  lead,  1,350,911  oz.  silver  and  82.B41  oz.  gold,  nit L  a 
total  value    of  $3,475,717.29;  and  also  refineil  $320,000    worth  of    bullion 
from  otliiT  works.     Plurit  is  well  etiuipped,  and  smelting  and  refining   practice  ^| 
are  modern  and  etfick'nt.  ^M 

CANANEA  CONSOLIDATED  COPPER  CO.,  S.  A.  ICEXICO. 

tjthce   anii   mine:    I^a  Caiiuoea,   Sonora,   Mex.     Tliin  company,   incor- 
porated under  Mexican  Laws,  holds  direct  title  to  the  mines  of  the  Gf^eeoe 
Consolidated  CoppL^r  Co.,   tlie  Greene  company  owning  the  entire  stock  isms 
of  the  Cananea  ik>n>;ohtlateil. 
CAHANEA  ab  DULUTH  DEVELOPMENT  CO.  MEXICO. 

Or>jauizi'd   M;iy,    lixn.   wilh   capitalisation  $100,000,    shares    $10    par. 
Apparently  u;i!.  Hiirtrni  il,  circa  100(5,  by  Cananea-Duluth  Mining  Co. 
CANANEA-DULUTH  MINING  CO.  MEXICO. 

Office:  Hibbing,  Minn.  Mine  office:  La  Cananea,  Sonoro,  Me\.  Geo. 
McMillan,  president.  Walter  J.  Power,  vice-president  and  general  man- 
ager; S.  L,  Proctor,  treasurer.  Capitaliy4ition  $500,000,  aliaiva  $1  par.  Prop- 
erty is  entirely  paid  lor  and  company  whu  out  of  debt,  In  spring  of  1906. 
Liinds,  50  pertenenciaH,  Ijing  about  1,000'  east  of  the  Cobre  Grande  »haft  of 
tJie  Greene  Consi>lidaii»il,  extension  of  vein  of  which  ia  supposed  lo  be  car- 
ried.  Properly  is  known  as  tlie  Dos  Nucione^,  and  la  being  developed  by 
2  shafts,  of  wliich  No.  1  ^hows  low  to  tnodium  gnide  ore  on  the  lOO'  level,  fl 
toward  the  American  property.  The  claims  have  not  been  sufficiently  devel-  ™ 
oped  to  pn^s  upon  th*'ir  viilue,  but  indications  are  of  a  favorable  nature. 
CANANEA  Sl  eastern  MINING  CO.  MEXICO. 

Office  and  mine:  Lii  Cananea,  Sonora,  Mcx.  J,  J.  Williams,  presi- 
dent; E.  P.  Draper,  secrctarj';  M.  J.  Thomas,  treasurer:  L.  P.  Nash,  superin- 
tendent. Organized  September  9,  1904,  under  laws  of  Arizona,  with  capi* 
taii/atton  $I»tXK1,f)00,  shares  $1  par.  Mexican  corporation  is  tlic  CtuiAOeft 
Eastern  Mining  Co,,  S.  A.  I^nd;^,  140  pertenencia^,  in  2  groups.  La  Zona 
group,  area  40  pertcnencias,  lie^  about  8  miles  aoat beast  of  Douglas, 
Arizona.  La  Princesa  and  La  Costoza  groups,  area  100  pertenencias, 
are  m  the  Ajo  Mountains,  21  miles  east  of  Cananea.  Latter  group,  opened 
by  a  ISC'  tunnel,  showed  promising  sulphides  at  the  end  of  1905,  and  a 
40'  enaft  gave  hami^ome  oxide  ores  and  bomito,  averaging  about  10% 
copper,  with  small  gold  and  silver  values*  Property  is  considered  promising. 
CANANEA  eastern  MINING  CO.,  S.  A.  MEXICO. 

Xs  the  Mexican  incorporation  of  the  Cananea  d:  Eastern  BliniJOg  Go. 
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MINA  CANDELA.  MEXICO. 

A  property  in  the  state  of  Michoac^n,  Mexico,   said  to  possess  a  large 
body  of  low-grade  sulphide  ore.     Local  conditions  are  supposed  to  be  much 
the  same  as  at  the  Inguar&n. 
MINA  CANDELARIA.  MEXICO. 

Mine  office:  Chacald,  Durango,  Mex.     Is  owned  and  managed  by  P.  G. 
Diamukes,  T.  L.  Dismukes  and  J.  S.  Wilkinson.    Ores  are  bismuthiferous 
and  carry  gold,  silver  and  copper  values.     Has  steam   power,  Bryan  mill 
and  a  6-ton  clilorination  plant. 
CANDELARIA  MINING  CO.  MEXICO. 

Office:  100  Broadway,  New  York.  Mine  office:  San  Pedro,  Chihuahua, 
Mex.  E.  D.  Morgan,  president;  C.  J.  Reeves,  secretary;  N.  C.  Thompson, 
general  manager;  David  B.  Smith,  superintendent.  Is  the  principal  min- 
ing company  of  northern  Chihuahua,  employing  about  1,200  men.  Lands, 
circa  1,700  pertenencias,  area  approximately  4,200  acres,  also  sundry 
grazing  and  misoellaneous  lands,  the  mine  tract  being  about  ^  mile  wide 
by  5  miles  long.  Principal  development  is  on  the  northern  portion  of  the 
tract,  with  the  700'  San  Pedro  shaft,  700'  Candelaria  shaft,  GOO'  San 
NiooUU  shaft  and  500'  Congreso  shaft.  Sundry  other  mines,  including  the 
Cobriza,  have  shafts  of  175'  to  350'  depth,  the  company's  mines  having 
a  total  of  about  3,200'  of  shaft  development,  with  circa  25,000'  of  under- 
ground openings  all  told. 

Country  rocks  are  porphyry,  dioritc  and  limestone,  ore  bodies  being 
somewhat  erratic.  The  San  Pedro  is  (he  oldest  mine  and  has  produced 
the  highest  gnide  ore.  Tlie  Candelaria  is  now  the  largest  and  steadiest 
producer  of  high-grade  ore,  shipping  selecte<l  ore  of  first  ^rade  giving  average 
smelter  returns  of  approximately  20%  lead,  lO'.^,  zinc,  i>%  copper,  4iX)  oz. 
silver  and  0.5  oz.  gold  per  ton.  The  San  Nicol ds  produces  silver-lead  and 
copper,  latter  as  chalcopyrite.  The  Congreso  mines  mainly  lead  carbonates. 
Mines  arc  wet,  and  company  is  m.stalling  a  pumping  pbint  of  8,000,000 
gallons  daily  capacity.  The  company  lormerly  operated  a  copix'r  mat- 
ting furnace  at  the  mines,  hauling  coke  therefor  90  miles  in  wagons,  from  Villa 
Ahuinada,  on  the  Mexican  Central  liailway,  but  later  a  railroad  was  built 
to  Judrez,  opposite  El  Paso,  where  a  reduction  plant,  including  concen- 
trator and  smelter,  was  built.  This  plant  wivs  .sold  to  the  Guggenheims, 
and  Candelaria  ores  now  are  treated  at  the  Aguasealientes  works  of  the 
American  Smelting  &  Refining  Co.  The  Candelaria  is  a  dividend-payer, 
and  has  an  excellent  management,  both  general  and  local. 
CANDELARU  MINING  &  EXPLORATION  CO.  MEXICO. 

Dead.     Lands  sold  to  Mexican  Standard  Mining  Co. 
CANTON  MINE.  GEORGIA. 

An  old  and  idle  property  in  Fannin  county,  Creorgia.     Main  shaft,  about 
SOC.     Ores  occur  as  chalcopyrite  impregnations  in  micaceous  schb-t. 
CANYON  COPPER  CO.  ARIZONA. 

OfBce  and  mine:  Grand  view,  Coconino  Co.,  Ariz.  Jno.  H.  Page,  presi- 
dent and  general  manager;  II.  U.  Smith,  secretary  and  treasurer;    John 
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and  three  300-toii  copj;lfr  I'lirnuce^.  uith  autdrOattc  feod.     Qm 
aro    ban<lk*ii  in  Iwppcr-carH,  drawn  by  10-h.  p.  eleetfic 
firiit  fu^iun  inatte  cx>ntuiiid  10%  to  \2%  Copper  only,  whidi  b  | 
and  roarited  in  two  O'Hara    fumaoes,  after  which  the  ^'*«— ^ 
briquet t<rti  and  rcsmelted  to  a  second  matte  aveniging  50% 
tenor.     The    final    prmiuct    Ls    blister  copper.     The  works  ioflli 
complete    lead-hmeltiri);    pLint,    handling    silver-lead-iinc    onu^ 
with  an  eU'Ctrolytic  U^ad  refinery,  tlie  first  ever  buHt.     Durim 
works  treated  210,000  tons   of  ore.  producing  therefrom  4,571|7 
c(»pper,   13.3S2,a50  lbs.  lead,  1,350.911  oz.  sUver  and  82,641  OL  | 
total  value    of  $3,475,7  IT.'JO.  and  also  refined  $320,000    w 
from  other  works.     I'laiit  is  well  ec^uippcd,  and  smelting  and  i 
are  nio«.lern  and  efficient. 
CANANEA  CONSOLIDATED  COPPER  CO.,  S.  A. 

<Jlfi('e  and   mine:   I^i  Cananea,   Sonora,   Mex.     This,  c 
|Nirated  uniler  .Mexican  Liws.  hold^  direct  title  to  the  mines  of  t 
Consolidated  Copp.>r  Co.,   tlie  Gn'ene  company  owning  the  entile 
of  the  Cananea  Con«i<)li«Lited. 
CAHANEA  &  DULUTH  DEVELOPMENT  CO. 

OrganiiM-d  .NLiv.  1^)0'),  with  capitalization  $400,000,  ahftiH 
Appan^ntly  was  sueofH-d-'d.  eirca  HHH),  by  Cunanea-Duluth  IGuQi 
CANANEA-DULUTH  MINING  CO. 

Office:    Hibl>in<r.  .Minn.     Mine  office:  La  Cananea,  Sonoim,  ! 
McMillan,     privsideiit :   Walter  J.    Power,   vice-president   and 
ajjer:S.  L.  I'roetor,  tn-uMirer.     Capitalization  $500,000,  shares  $1  ] 
erty  U  entin»ly   paid   fi>r  and  company  Wius  out    of  debt,  in  spij 
Uuids,  50  |M'rteiieneia<.  lyini;  alx>ut  1,0(KV  cast  of  tlie  Cobre.Qnndeii 
the  Cinvne  Coiisoliditcd.  exteasion  of  vein  of  which  is  suppofod I 
rifd.     rn>(x>rty  is  known  as  the  Dos  Nacione.s,  and  is  being  ( 
*J  shafts,  of  whieh  No.  1  shows  low  to  medium  grade  ore  on  the  Ifl 
toward  tlie  .Vmrrioan  pntprty.     The  claims  have  not  been  i 
ojx'd  to  p;iss  u|x>n  t  li-ir   value,  but   indications  are  of  a  favorable  I 
CANaNEA  &  EASTERN  MINING  CO. 

Otficv  and  mine:      La  Cananea,  Sonora,  Mex.     J.  J.  Wfl 
dent;  £.  V.  \">rA\\'r.  .s«eretary.  M.  J.  Thomas,  treasurer:  L.  P.  NmA^jI 
tendent.     (>niani/.otl  St-pteml>er  9.  1901,  under  laws  of  Ariaona,  ' 
tah/ation  S1.(KH).(H)0.  >han's  $1   par.     Mexican  corporation  is  the! 
Kasu'rn   Minint:  Co..  S.  .\.     Lands.  119   pertenencias,  in  2  groups. 
k;n>up.    an^a     19    pi^rteneneias.    lies    al>out     S    miles  southeast  of 
.Vri/ona.      l*:i     Trim^^s;!    and    La   Ca^toza   groups,   area    100 
are  \i\  the  \']o  Mountain-.  J I  miles  east  of  Cananea.     letter  | 
l>y  a  ISO'   tunnel,  showed    pmmisinc   sulphides  at  the  end  of  19 
40'   snaft    s:»ve   hand^Mur  oxide  on»s  and  bomitc»   averaging  ■! 
coppi^r.  witii  small  i:«^ld  and  silver  values.     Property  is  conaidered  | 
CANANEA  EASTERN  MINING  CO..  S.  A.  j 

is  I  lie  Mexican  inoorjxtr.ition  of  the  Cananea  d:  Elasteni  I 
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April  30,  ISSS  (as  a  reoonstniction  of  the  Cape  Copper  Mining  Co.,  Ltd. 
ofganixed  1S63),  with  capitalization  £750,000,  in  £160,000  of  6%  cumu- 
lative £2  preference  shares  and  £tKK),lXMJ  in  £2  ordinary  shares;  issued, 
£690,000,  Dividend  payments  in  1901  were  £224,250,  in  1902  there  waa 
a  net  loes  of  £6,404;  in  1903  a  n«t  profit  of £05,979;  in  1904  a  net  profit  of 
£183,793  and  in  1905  a  net  proat  of  £2(>3.562.  Dividends  were  ISs.  in 
1901,  56.  in  1003,  Ss.  6«I  in  1904  and  13s.  b  1905.  Annual  accounts  are 
made  up  to  April  30,  at  the  Cape,  and  to  August  31,  in  London,  and  8Ub- 
mitted  in  December,     Separate  account-s  are  kept  for  the  Till  Cove. 

The  Till  Cove  mine,  in  Newfoundland,  is  held  on  a  99-year  lease,  ex- 
piring 1989,  at  an  annual  rental  of  £1,400.  plusone-hah'  of  net  profits.  The  East 
Hin^  of  the  Tilt  Cove  produce  sulphide  ores  averaging  3%  to  3.5%  cop* 
per,  with  small  gold  and  silver  values,  while  the  West  Mines  have  much 
wmaUer  ore  bodies,  but  of  liiglier  grade,  averaging  about  11%  copper. 
l^oduction  1901,  was  73,500  long  tons  of  ore.  averaging  3.72%  copper, 
equal  to  6.122.000  UiJ*.  fine  copper  and  in  19<I5  tlie  Tilt  Cove  made  5,104,900 
lbs.  fine  copper.  Ore  w-ia  mined  at  an  average  cost  of  only  SI. 72  pt-r  ton. 
Ore  reser\'es  in  the  Tilt  Cove  mines  are  estimated  at  12.'>,1>U0  long  ton^s* 

Company  nXiso  is  entitled  to  one-hulf  the  net  profits  of  the  Briton 
Ferry  Chemical  dc  Manure  O.,  lltl ,  wlneh  takes  the  Nulphurous  gases  given 
off  by  the  smelters  of  the  comptiny's  work^  at  Briton  Ferry,  England.  Tlie 
Kjoli  Mines,  in  Nonvay.  liave  boen  given  up.  A  Chilean  property,  lield 
under  option,  w^as  surrendered  abo,  nut  proving  satisfactory,  and  company 
is  feaid  to  tiave  an  American  mine  untler  option. 

The  principeil  mines  of  the  com  puny  are  in  Little  Namaqualand,  Cape 
Colony.  The  older  of  these,  which  are  the  O'okiep  and  8fK'ktakel,  were 
opened  in  1852,  Ores  of  tlie  S<mth  African  gronij  an*  mainly  chaloopy- 
rit«f,  with  some  bomite  and  clmh'oeite,  iiitiiimtely  asnoeiated  with  pyrite, 
and  showing  occasional  cuprife  and  mulaconite,  with  a  little  malachite, 
azurite  and  crysocolla.  near  surface.  Tlie  ore  bodies  are  irregular,  massive 
deposits  of  pyritic  ores,  a^isociated  with  basic  igneous  tntni^ions  in  the  granite 
and  gneifss  country  rocks. 

Tlie  O'okeip  remains  the  principal  African  producer,  but  its  ore  reserves 
dwindle*  yearly,  fon*lKjding  final  extinction,  Ix'ing  estimated  by  the  com- 
pany at  only  6,000  long  tonn  of  21^  fj  ore,  in  1905.  Pr(>ducliun.  19i»5^  waa 
6,117,440  lbs.  fine  copper.  The  Ookeip  Kast  mine  is  producing  a  limited 
amoimt  of  low-grade  ore. 

The  Nababet?p  mine,  opened  1S90,  is  a  goixl  producer,  furnishing  5% 
ore,  and  showed  improvement  in  1905.  Reserves  are  estimated  at  150,0tX> 
long  tons  of  5%  ore.  No.  4  trial  shaft  b  being  sunk  on  the  Nababeep, 
the  ores  of  which  mine  are  intimately  mixe»l  with  the  greenstone,  appear- 
ing aj»  buncliea  and  veins  in  the  richer  portiorii*  only.  Production.  1906, 
wa«  5,130,320  IIjs.  fine  copi^er. 

The  Narrap  is  a  comparatively  new  property,  which  is  showing  fair 
or^.  The  Spektakel  mine  has  ores  occurring  in  both  the  granite  and  the 
intrusive  rocks.     Both  the  Spektakel  and  Koperberg  minea  are  idle. 
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The  Capoliisberg  East  mine  is  ondergoing  development,  and  explorations 
were  resumed  at  Coetzee's  mine,  1905.  On  the  whole  the  outlook  at  Xjbt 
South  Africiin  mines  is  not  especially  reassuring,  owing  to  failure  to  d©» 
velop  good  new  miaes  to  replace  the  O'okiep. 

Tliere  is  a  smelter  at  U'okiep.  whieh  is  thoroughly  modem  in  equip- 
ment, except  that  it  lackB  converters,  product  being  shipped  to  Swansea 
a^  a  50%  matte.  Smelting  b  done  for  the  Namiiqua  Copper  Co.,  Ltd,. 
which  sells  ore  to  the  Cape  Copper  Co.,  Ltd.,  under  con t met.  The  mioM 
and  smelt-ers  are  oonnect-ed  with  Port  N(»Uoth  by  a  100-mile  railw-ay,  and 
at  the  port  tliere  are  docks,  wharves,  cranes,  tugs  and  Ught<?i^,  for  the  re- 
ceipt and  dispatch  of  freight.  Production,  for  the  calendar  year  19(>5,  from 
all  mines,  was  16,358,720  lbs,  fine  copper.  The  company  b  an  old  mod 
important  producer,  with  a  highly  hononible  history,  and  it  i«  to  be  hoped 
that  its  efforts  to  find  payable  new  mines  may  be  sucoessfuL 
CAPE  D»OR  COPPER  DEVELOPMENT  CO.  NOVA  SCOTIA, 

Mini*  ofTico:  Cafx-  irOr,  Cumhorlund  county*  Nova  Seolia.     Idle- 
CAPE  NOME  GROUP, 

Office:  care  of  H.  T.  Wilkinson,  owmer^  Missoula,  Mont.  Mine 
olHce:  Clinton,  Mistn^ula  county,  MontamL.  EmployH  5  men.  Ok?  Erick- 
flon,  stipt'rint<*ndinit,  Ltmds,  7  claims,  area  85  acres,  partly  patented,  in 
the  Wallace  dihtriet,  showing  5  fissure  veins  in  granite,  and  one  contact 
vein  between  granite  and  quarts- porphyry,  of  which  2  are  being  dcvelopi?d, 
these  averaging  8'  between  walls  and  giving  average  assays  of  7%  copper, 
13  ox.  silver  and  SI  gold  p«*r  ton,  from  fiornite,  chalcopyrite  and  tt^nnantite, 
with  occasional  small  purtieles  of  native  copper*  Has  shafts  of  W^  7U'' 
and  300',  and  tunnels  of  75',  350'  and  S50',  latter  in  ore  for  775'.  A  test 
shipment  of  30  tons  gave  average  return?}  of  7»5%  copper,  15  o«.  silver  and 
SI  gold  per  ton.  Management  plans  installing  steam  power  and  an  air- 
compressor, 
CAPILLITAS  COPPER  CO.,  LTD.  ARGENTIlfA. 

Offices:  6,  Princes  St.,  London,  E,  C„  Eng.  Mine  office:  Gem 
de  Capillitas,  Tucumdn,  Argentina;  W^orks  office'  Pilciao,  Catamarca,  Ar- 
gentina. Geo.  Grirmt41-Miln(%  chainnan;  Nicol  Brown,  vice-chairman; 
J.  G.  Tait,  secretary;  J.  S.  \L\c Arthur,  consulting  engineer;  G.  Le  Royer, 
general  manager.  Organized  November  25,  l&Ol,  mth  capitalization 
£600,000,  shares  £1  par,  in  £150,000  cumulative  7%  preference  shares, 
£150,000  cumulative  7%  ordinary  shares,  and  £300,0(^  deferred  shares; 
issued,  £j85,000. 

Lands  are  extensive,  including  the  Capillitas  and  Atajo  groups  of  minet^ 
and  the  Pilciao  and  Gonataneta  smelters,  bought  for  £95,000,  Company 
alno  has  sundry  lands  fairly  timbered.  The  Capillitas  group  of  about  20 
propt^rties,  district  of  Andalgali,  in  the  eastern  part  of  the  province  of 
^Catamarca,  shows  12  veins.  Principal  developments  by  the  former  owners 
&re  on  the  Restaumdom,  Ro^mlia,  Carmelita,  La  Grande  and  Orits  minee. 
hese  ^re  being  reopened  by  two  tunnels,  under  the  old  workings  at  La 
Qrande^  aud  by  one  new  tunneli  in  the  Restauradora.     Ore  from  develop- 
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at  work  h^  averaged  about  15%  copper,  with  goo<l  gold  and  silver  values, 
bunchy  as  a  rule,  but  liigh  in  gmde.  Tlie  Atajo  mines,  6  miles  north- 
of  the  Ciipillitaij,  have  a  smelter  with  6  small  reverberatory  /uniaces. 
The  Maria  Eugenia  vein  la  about  7*  wide,  giving  10%  ore— not  sufficient 
Co  pay.  unless  the  vein  grows  much  wider. 

These  mines  are  much  the  most  important  in  Argentina,  and  have 
been  worked  Irregularly,  by  local  capital,  since  circa  1850.  One  of  the 
prmcipai  difficulties  in  operation  has  been  defective  mciins  of  transport, 
aa  the  mines  are  located  in  exceedingly  nigged  mountains,  necessitating 
the  shipment  of  ore  to  smelters  by  pack-nuiiei^.  The  mines  are  S^iMV  above 
sea-level,  and  more  than  6,000'  above  the  temporary  emekers  and  shops 
at  Filciao,  The  nearest  railroad  station  is  Chumbicha,  165  kilometrea 
distant,  over  exceedingly  rough  and  dusty  roads.  A  traction-engine  was 
tried,  but  stuck  in  the  sand.  T\w  govenmient  has  promised  to  extend 
the  C6rdoba  Central  raihx>ad  to  Audalgald,  but  the  line  is  not  likely  to  arrive 
until  circ4i  190S.  To  cover  tlie  worst  stretch  between  the  mines  and  smelters, 
a  single-line  aerial  tram  lias  been  ordered.  This  will  be  22  miles  in  length, 
aind  the  longest  span  b  to  be  2J65%  while  in  crossing  one  valley  the  cable 
will  swing  625'  above  the  ground.  The  plant  will  weigh  2,1100  tons,  and 
is  made  In  sections,  for  convenient  piicking  on  niulebju-k.  This  tramway 
is  designed  to  carry  40  tons  of  ore  hourly,  at  a  speed  of  2,5  metres  per  sec- 
ond, cara  being  of  500  kilos  capacity.  It  b  liopcd  to  have  the  tramway 
completed  in  1907.  The  tramway  will  leave  a  2i>-rnile  gap  between  Pil- 
dao  and  Muschaca,  over  which  transportation  will  be  by  carts. 

The  permanent  smelter,  with  two  50-ton  water-jacket  blasl-f  urn  aces, 
is  to  be  erected  at  Muscliaca  Quebnuia,  where  there  is  plenty  of  room  and 
water.  About  225  h.  p.  will  be  generated  from  thf»  Rio  Andalgalii,  and 
tnuismttted  to  the  new  smelter-site  electrically.  The  new  smelting  plant 
has  a  ftl^-kiloraelre  pipeline,  with  dam,  filter  and  tank.^,  Tlie  old  Con- 
stancia  smelters,  with  2  revcjrberatory  furnaces,  have  been  overhatifed,  and 
in  1903  made  61  tons  of  matte  avemging  02%  copper,  60  oz.  ailvef  and 
2  az,  gold  per  ton.  Ores  smelted  by  present  company  liave  averaged  about 
23%  copper,  20  oz,  silver  and  15  dwts,  gold  per  ton,  but  the  grade  tm- 
doubtedly  will  decrease  with  regular  pnidurtituu 

Development  work,  while  planned  along  stmsible  lines,  seems  very  hIow. 
There  are  many  difficultiea  in  tlio  way  of  conducting  mining  and  smeltin** 
operations  in  so  rugged  a  district,  especially  when  ditficult  of  access,  but 
nearly  five  years  of  work,  and  a  lOO-toti  smelter  not  yet  blown  in,  is  glow 
progress.  Comparison  may  be  made  w4th  the  Cerro  de  Pa^co  Mining  Co,, 
which  in  the  same  time  has  installed  an  immense  reduction  plant ^  uDdc 
difficulties  fully  as  great  as  those  that  the  Capillitas  company  has  ha<i 
to  face, 
CAP  SHEAF  COPPER  ^  GOLD  CO,  BRITISH  COLUMBU. 

Said  to  have  (■oppcr  prosj^ects  on  Texada  Island,  British  Colymt^W 
CAPUZAYA  MimilG  CO.  MEXTCO. 

Mine  ofiioe:  Parral,  Cluhuahua,  .Meicico. 
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CARAHYBA  COPPER  MinniG  CO. 

Mine  otiico:  Alagoinha.s,  Bahia,  Brazil. 
MIN A  CARAMBOLA. 

(^ce  and  mine:  carv  of  D.  Pablo  Palacio,  owner^  Ind^,  DiiJ«ppi^l 
Lands.  !"<  pertenencias.  in  two  groups,  opened  by  La  Chusa  shaft,  15 1 
showing  a  liy  vein  of  auriferous  copper  ore,  carrsring  4%  to  30%  * 
and  30  or.  silx-er  per  ton.     Averag?e  assay  values  range  from  3^%  ( 
and  300  grams  silver,  in  the  argentiferous  ore.  to   14.5%  copper 
oz.  silver  in  the  best  copper  ore.     At  close  of  1905  mine  was 
to  30  tons  of  ore  liaily. 
CARBON  COUNTY  GOLD  MINING  &  MILLING  CO. 

Mine  office:  Morgan.  CailK>n  Co.,  Wyo.     W.  R.  West,  superi 
at    last    accounts.     <.)i\>s   carry  gold,  silver^  lead  and  copper.    Hm 
power  and  a  lO-stamo  mill. 
CARBONATE  &  LAURA  MINES.  001 

Mine  office:  care  of  Hoffman    Bros.,    owners.  Crystal,    GkinnisiMi 
Colo.     Have     gold-silver     ores,   carrying  a  little     copper.      HaTB 
power. 
CARDEfiAS  COPPER  CO. 

AbsorlxM.1,   circa   1903.   by  .\nita  Consolidated  Copper  Go. 
MINAS  CARDENILLO  y  EL  ARMADILLO. 

Mine  office:   Tuxpan.   Topic,  -Mexico.     Fernando   Diaz, 
Gonzales,  manager.      Pnxiuce  silver-copper  ores.      Have  steam  power  i 
employed   50   to    100   men,  at    last   accounts. 
CARIBBEAN  MINING  CO.  001 

Office:    Holyoko,    Mass.     Mine  office:    Opbir.    San    Miguel   Co.,  ' 
Cba«».  E.  Newton,  superintendent,  at  last  accounts.     Ores  carry  goUL  i 
ver.  lead  and  roppor.     Has   witer  power  and  a  20-stamp  miUL 
CARIBOU  GOLD  &  COPPER  CO. 

Office:  care  of  Frank   A.   I\itnam,  Gray,  Idabo.    Oiganiied 
ber,  1903,  with  capitalization  $2,500,000,  shares  $10  par,  to  develops 
65  miles  southeast  of  Iibho  Falls,  in  Bingham  county,  Idabo.    Said  to  I 
an  8'  vem,  traceable  3,000'.     Idle. 
CARIDAD  COPPER  MINING  CO.,  LTD. 

\.>ffices:   20,  I^wrenco  I^ne,  Gresham  St.,  London,  E.  C, 
office,    lx)zo>nieln,    Madrid.    Spain.     Robert    Summerside  Simpeon, 
man:  Geo.  Thompson,   secretary.     Organized  February  15,   1899,  an 
itaiization   increastMl,   1901,   to   £350,000,  shares  £1   par; 
Lands,  325  acres,  including  the  Caridad,  San  Antonio  and 
Idle. 
MinA  CARIDAD. 

Office:  care  of  Don  Carlos  Lacone,  agent,  SeviDa,  Spain.    ^ 
oping  iair-siwd  bodies  of  chalcopyrite  and  iron  pyritM,  at  hit  v 
UNA  CARISA. 

^mice  and  mine:  care  of 
Lands,  30  pertenencias,  oir 
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carrying   auriferous   and   argentiferous    chakopynte.     Huh    about    400'    of 

openiugs. 

CARISA  COPPER  4b  GOLD  MINIKG  CO.  UTAH. 

Offioe:  Gait  Lake  City,  UUili.  Mine  otBce.  Mamraoth,  Juab  Co.,  Utah. 
Joseph  E,  Galiglier,  preskknt;  Henry  S.  Joseph,  vice-president  and 
general  manager;  Edw^  H.  Mead,  sticrctary;  F.  J.  Westcott,  treasurer; 
pireoeding  officers  and  Dr.  E.  D.  Woodruff,  directors ;  Ed.  Hoffman,  mine 
superintendent.  Or^nixed  August,  1901,  under  laws  of  Utah,  with  cap- 
italization S500,000,  shares  II  par.  Has  levied  assessments  of  $30,000, 
and  has  paid  a  dividend  of  S30,000,  btter  in  1902.  Treasury  showed  a 
deficit  of  $3,409,  July.  1905.  Stock  13  hsted  on  the  Salt  Lake  City  mining 
exchange. 

Luids,  8  patent-ed  claims,  area  57  acres,  adjoining  the  Centennial- 
Euieka,  in  the  Tintic  district,  showing  6  veins,  as  fissures  in  limeiatone  and 
as  contacts  betw^e'^n  limestone  and  quart  zite,  three  of  which  arx*  more  or 
leas  developed,  these  averaging  al>out  4'  vvitltli  and  giving  average  returns 
of  circa  5%  copper,  3  oz.  silver  and  $2  gold  per  ton,  from  oxide  and  (at- 
booate  ores,  Ila^  thnLHi  shafts,  including  the  250^  Cariaa  shaft  and  the  800^ 
Spy  shaft,  with  a  7,0(X>'  tunnel,  and  a  total  of  about  5  miles  of  underground 
worldngB,  estimated  to  show  80,000  tons  of  ore  blocked  out  for  sloping, 
Ha^  a  100-h.  p.  steam  plant,  with  5  hoisits,  liirgest  gcwJ  for  1,500\  and  a 
3'driU  tngersoll  air-compressor.  Buildings  include  H'vrral  small  shops 
and  10  dwellings*  Company  idso  ha.**  u  stiiaU  flertric  light  plant  und  saw- 
mill. Production  was  000.0(H)  lbs.  fine  copfx^r  in  HHJ4,  and  4tlO,t»00  lbs. 
in  1905.  Company  estimates  1906  production  at  nbout  1,2(H»,IXX)  lbs.  Av- 
erage cost  of  mining  is  about  $5  per  ton,  and  of  smelting  S4  |X*r  ton.  At 
close  of  1900  mine  was  developing  a  new  and  promkiiig  ore  body. 
CARLISLE  COPPER  CO.  ,  MONTANA, 

Dead.  Formerly  held  lands  at  Butte,  Silver  Bow  county,  Montana, 
CARMACK  GOLD  &  COPPER  MIKIHG  CO.  WASHIWGTOIL 

Office:  Arcade  Bldg.,  Stnittle,  \Va:?hington.  Mine  office:  North  Bend, 
IGng  Co.,  Wash.  G.  W.  Carmack,  prc^sident;  L.  O.  Lane,  secretary.  Or* 
ganised  1899,  with  capitali/^ition  :^00,<>fX),  shares  2h'  par,  I^ands,  5 
claims,  on  the  south  fork  of  the  Snuqnahnie  river,  22  miles  northeast  of  North 
fiend.  Has  375'  of  openings,  showing  veins  of  12*,  Sif  and  12',  giving  fair 
anay  values  in  gold,  silver,  lead  and  copper.     Presumably  idle.  "^ 

MIHAS  D£  CARMEN.  CHILE. 

Mine  office:  Carmen,  Clmflaral,  Atacama,  Chile.  SimiSn  Baldivieso, 
owner-  Adriano  Fernandez,  manager,  I^ands,  15  hrctan>as,  ares  36  acres, 
including  El  Carmen,  Camiela,  CardCunen,  Mina  Nue^'a,  Araucana,  Quifiazo 
LocuTH,  Lautaro  and  other  mines,  t^howing  two  main  veins,  the  \^eta 
Manto  ranging  4  to  12  metres  in  witkh,  while  the  minor  vein  is  2  to  3 
metres  wide.  Ores,  in  successive  lenses  along  the  veins,  are  oxides, 
carbonates  and  silicates,  at  and  near  surface,  dissciuinated  throughout  the  fer- 
ru^oua  gangue  of  the  lenses.  The  Carmen  mine  shows  an  abundance  of 
tiatiye  oopperi  at  approxitnately  200'  vertical  depth,    Tlie  sulphide   tone, 
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reached  at  a  x^rtical  depth  of  ahout  1 10  metres,  shows  rich  alteitsd  i 
below   wliich   the   ore   id  cluilcopyrite,   associated   with  araenopjiit^  * 
st'iiiinated  in  iron  pyrites.    £1  Carmen,  tlie  principal  producer  oif  thei 
is  opened  by  2  shafts,  190  metres  apart,  sunk  at  an  angle  of  45*, 
vein,  one  being  85  metres  and  tlie  other  190  metres  in  depth,  i 
connected  by  the  extensive  unilcrground  workings.     The  other  i 
opened  by  various  sliafts,   several  having  underground  oonnectioos^ 
the  Cannen.     The  miiu's  show  reserves  of  about  75,000  tons  of  i 
from  6%  to  15%  in  copper  tenor.     Mine  has  good  steam  power  | 
employs  about  100  men.     Production,  since  l.s9>,  has  averaged  i 
toni  of  ore,  averaging  10'-(,  copper,  equal  to  circa  1,325,000  Ibt. 
copper  yearly,  and  by  reason  of  the  new  plant,  should  be 
creased,  Ix'iginning  with  1906. 
IftlNAS  EL  CARMEN  AMPL^ACIOR. 

Mine  office:  Cermlvo,  Nuevo  Le6n,  Mexico.  Marciano  £. 
owner  and  manager.  Or.^s  arc  ai^ntifcrous  copper  and  lead 
CARMEN  COPPER  MINES,  \TD.  CHILE  &  NEWFOH 

Offices:    St.    CJeorgo's  House,  Eastcheiip,  London,  E.  C,  E 
office:   Cerro   Blanco,   Copiap*'),   Cliile.     Alfrtnl   Ilambley  RoH'e, 
John  Pye,  secretary.     Organized  June  28,  1900,  ^*-ith  capitalization  J 
vhares  £1  par;  issued,  £75.307.     AbsorI>ed  the  Newfoundland  Oopptf I 
Ltd.,  in  1901,  thereby  stH^uriiig  title  to  the  Little  Bay  and  Lady  Foidl| 
per  mines,  in   Newfoundland,   now  iiUe.    The  Little  Bay  mine, 
1 878-1 S92,  has  a  main  sliaft  of  1,350^  and  a  .small  smelter^  and  wm 
but  steady  coppi*r  producer,  when  worked. 

Chilean  property  includes  the  Persevenmcia  mine,  at  Guanaoo, 
the  Cannen  Bajo,  in  the  Copiap*')  district,  anil  the  Bella  Vista,  - 
other  niiiies,   in  Ih'  (Vxiuiinbo  district.     The  Copiapo  properties 
but  work  was  in  progn»ss  in  a  small  way  on  the  otlicr  propeitieiy  lAl 
accounts. 
CARNARVON  ASSOCIATED  GOLD  &  COPPER  MINES,  LTD. 

Organizc'd  January  31,  1903,  under  la>\-s  of   Guernsey,    with 
ization  £10,000,  shares  10s.  par.     No  business  done. 
CARNATION  MINING  CO. 

Has  mining  property  in  vicinity  of  Empire  Flats,  on  the  Oolontffol 
near  Bill  Williams  Fork  river,  either  in  Yuma  county,  Arisona,  or  i 
Bernardino  county,  California,  and  in  190.5  planned  combining  witlK 
companies,  to  erect  a  smelter  at  Empire  Flats.  I 

CARN  BREA  &  TINCROFT  MINES.  LTD.  EHGI^ 

Office  and  mine:  Cam  Brea,  R.  S.  O.,  Cornwall,  England,  fm 
Harvey,  J.  P.,  chainncin;  T.  Forster  Brown,  consulting  engineer;  Ij 
Trevcthan,  secretary;  Capt.  J.  Penhall,  general  manager.  Organiied  ■ 
24, 1900,  with  cipitaHzation  £150,000,  sliares  £1  par;  issued.  £136,366.  ft» 
erty  is  tin  and  copper  mines  at  Redruth  and  Illogan,  Cornwall,  formeily  Bi 
ing  nearly  1,000  tons  of  copper  yearly,  but  present  annual  productioD  t^ 
ages  about  30,000  lbs.  fine  copper  only,  tin  being  the  principal  pRMia 
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CARHET  COPPER  CO.  MICHIGAlf . 

Office:  care  of  John  O.  Broden,  president,  Norway,  Mich.  Mine 
office:  Caroej,  Menominee  Co.,  Mich.  Antoine  Anheier,  superinten- 
dent. Organized  1904,  under  laws  of  Micliigan,  with  capitalization  $20,000. 
Has  an  88'  shaft,  showing  ore  in  bottom  assaying  1.4%  copper.  Plans 
deepening  shaft  and  exploring  lands  with  a  diamond  drill,  during  1906. 
GEORGE  E.  CARNE  y  OTRO.  CHILE. 

Own  the  Buena  Vista  mine,  in  the  department  of  Tocapilla,  Chile.     Prop- 
erty, opened  1880,  was  idle  at  last  accounts. 
CAROLINA  COPPER  CO.  NORTH  CAROLINA. 

Office:  Royal  Oak,  Mich.  Mine  office:  Cullowhee.  Jackson  Co.,  N.  C. 
Idle.  Lewis  C.  Waldo,  president;  Thos.  A.  Cox,  vice-president  and 
superintendent;  Hugh  M.  McConnick,  secretary.  Organized  Octo- 
ber 12,  1901,  under  laws  of  Michigan,  with  capitalization  $2,500,000, 
shares  $25  par.  Lands,  1,450  acres,  showing  4  fissure  veins,  said  to 
average  27'  width,  carrying  estimated  average  values  of  3%  copper,  4  oz. 
sflver  and  $1  gold  per  ton,  mainly  from  sulphide  ores.  Is  opened  by  a  55' 
shaft  and  200^  tunnel.  Property  includes  the  old  Wayehutte  mine,  and 
an  undeveloped  water  power.  Company  hopes  to  resume  work  during  1906. 
CAROLINA  GOLD  &  COPPER  CO.  NORTH  CAROLINA 

Office:  Salisbury,  N.  C.  Mine  offices:  New  London,  Stanley  Co., 
N.  C,  and  Gap  Creek,  Ashe  Co.,  N.  C.  M.  H.  Caldwell,  president;  Edwin 
C.  Gr^orie,  secretary;  Richard  Eames,  Jr.,  treasurer  and  general  manager. 
Organized  circa  1900,  under  laws  of  Arizona,  with  capitalization  $2,500,000, 
shares  $1  par.  Lands,  350  acres,  including  the  Parker  mine,  at  New  London, 
ores  of  which  are  reported  by  company  to  average  7%  copper  and  $5 
gold  per  ton.  Ores  are  sulphide,  with  quartz  gangue.  Has  st^am  power 
and  a  5-ton  5-8tamp  mill,  employing  10  men,  at  last  accounts. 
CAROLINA  KING  MINING  CO.  NORTH  CAROLINA. 

Mine  office:  Virgilina,  Halifax  Co.,  Va.  Organized  1903,  to  take  over 
property  of  the  Copper  World  ^dining  Co.,  and  the  Danville  &  Virginia 
Copper  Mining  Co.  The  Copper  World  has  two  shafts,  deepest  100',  in  a 
vein  of  fair  width,  showing  chalcodte,  also  oarbonate  and  oxide  ores,  assay- 
ing 15%  to  65%  copper. 
CARP  LAEIE  MINING  CO.  MICHIGAN. 

Office:  care  of  H.  L.  Payne,  general  manager,  Cleveland,  Ohio.  Lands, 
1.067  acres.  Work  was  began  in  1858,  and  the  mine  had  a  mill  of  20  gravity 
stamps  at  one  time.  Mine  is  opened  by  shafts  and  adits,  mam  adit  1,250'. 
Lode  is  about  7'  wids,  being  a  continuation  of  the  Nonesuch  lode,  and 
carrying  very  rich  streaks  in  sandstone.  Fully  described  in  Vol.  II. 
MINAS  EL  CARPIO.  SPAIN. 

Mine  office:   Cortegana,   Huelva,   Spain.     Area,    73   hectareas.     Minev 
have  11  old  shafts.    Ore  is  cupriferous  pyyrites.    Idle. 
CARR  MINB  ft  COLORADO  CO.,  LTD.  C0L0RAT>0. 

Voluntarily  wound  up,^pril,  1903. 
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SOCIEDAD  ANONIMA  MINAS  DE  CARRACEDO. 

Office:    Bilbao,    Spain.     Mine    office:    Vafies,    Palenda,    8pUL. 
erty  was  undergoing  development,  in  a  leisurely  manner,  at  kit  i 
CARRANZA-LAFORE  COPPER  liUnNG  & 

SMELTING  CORPORATIOW,  LTD. 

Property  sold.  1904,  to  Capillitas  Copper  Co.,  Ltd. 
CARRERAS  HERMANOS. 

Office  and  mine:  Coro  Coro,  La  Paz,  Bolivia.     MiDe  is  opei 
successive  strata  of  cupriferous  conglomerates.    See  artide  on 
•details.     Only  native  copper  is  mineii,  and  the  product,  as  harilM  i 
is  shipped  through  MoUendo,  Peru,  for  refining.     Employ  150  to  ! 
Annual  output  is  equivalent  to  circa  600,000  lbs.  fine  copper. 
CARRIE  COPPER  CO. 

Dead.     Formerly  held  lands  near  Globe,  Gila  county,  AriioiiA. 
SOCIEDAD  DE  MINAS  y  FUNDICIONES  DE  CARRIZAL. 

Offices:  21,  Ironmonger   Lane,    London,    E.    C,    Eng.,    and 
2489,  Santiago  de  Chile.     Mine  office:  C-arrizal,  Copiap6, 
Samuel  Gonzalez-Julio,  cliairman;  Daniel  Gonzalez-Julio,  vio 
Chilean  board;  Mark  Clegg,  cliairman;  Herbert  J.  Page,  secretaiyyOfl 
board;    L.   Tirapegui,  secretary  in  Santiago;  Wra.  H.  Martin,  j 
ager.     Organized    June,    1898,    under   laws   of   Chile,    with    < 
$2,100,000,  shares  SlOO  par.     Dividends,  1898-1899,  22?.^%;  1899-19Qti| 
1900-1901,  6.5%;  ^901-1902,  6.5%.     Operations  for  fiscal  year  ending] 
31,  1903,  showed  a  loss  of  $111,810.     I^nds,  4  groups,  in  %'arious  ] 
the  Carrizal  district,  province  of  Atacama,  Chile,  including  the  < 
mine,  in  the  department    of    Freirina,    opened    1857,    which 
1,800    tons   of    fine  copper  yearly;  tlie  Bronces,  main  shaft   408', 
1881,  at  Jarilbs  Transit©,   Vallcnaro,   Atacama;  the  Amarilla,  miii 
417',  opened  1867,  at  Cerro  Bbnco,  Chailarcillo,  Copiap6;  the  Afltilh%i 
shaft  260',  opened  1878.  in  the  Carrizal  district,  and  the  Armonia  audi 
Margarita  mines,  of  the  famous  Carrizal  A^o  group,  at  Carrizal  Alto,  I 
rina,  Atacama.     Company  lias  a  100-ton  smelter,  at  Chafiarcitoe.    Tbef 
are  dressed  up  to  12%  to  15%  copper,  before  taken  to  the  smelter,  aid|| 
product,  a  matte  of  45%.  to  50%,  in  tenor,  is  shipped  to  Wales,  forr 
CARRIZAL  SHARE  TRUST,  LTD. 

,    Offices:  1,  Laurence  Pountney  Hill,  London,  E.  C,   Eng.    Owns  i 
in  the  Sociedad  de  Minas  y  Fundiciones  de  Carrizal. 
CARRIZO  COPPER  CO. 

Office:  711  Mis.souri  Trust  Bldg.,  St.  Louis,  Mo.  liine 
Autldn,  Jalisco,  Mexico.  Employs  50  men.  Col.  Kent  E.  Keller, 
and  general  manager;  Whit.  Gilbreath,  vice-president;  W.  M.  Fenwiek,  I  ^ 
retary  and  treasurer;  E.  E.  Nicholson,  general  superintendent;  Geofip  lA 
mme  superintendent;  Ramon  Perez,  smelter  superintendent;  Prof.  H.A 
Wheeler,  consulting  engineer.  Organized  December,  1905,  under  kiw.^ 
Maine,  with  capitalization  $1,000,000.  shares  $1  par.  Annual  meetnag, tM 
Saturday  in  March.     On  March  12,  1906,  had- $12,000  cash  on  Land,  td 
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WB8  without  accrued  liabilities.  Lands,  198  pertenencias,  also  a  500-acre 
miUsite  and  8,000  acres  timber  lands.  Country  rock  is  diorite,  showing 
numerous  fissure  veins,  of  which  2  are  being  developed,  principal  ore  body 
being  reported  by  company  to  average  51'  width  and  to  be  traceable  for  1 J^ 
miles.  Mine  is  an  antigua,  discovered  circa  A.  D.  1700,  formerly  worked  for 
red  oxides  and  native  copper,  which  are  shown  at  and  near  surface,  with 
chalcocite  and  chalcopyrite  at  a  little  depth.  Mine  has  a  200'  tunnel,  and 
1,100'  of  mine  openings,  estimated  to  give  30,000  tons  of  ore  blocked  out 
for  stoping,  this  averaging  about  5%  copper  and  5  oz.  silver  per  ton,  with 
small  gold  values.  Has  a  25-h.  p.  hoist,  good  for  1,400',  a  3-drill  air-com- 
pressor, 30x36'  carpenter  shop,  30x36'  smithy,  machine-shop,  sheds  and  20 
^  dwellings.  Has  an  electric  light*  plant,  600-lb.  ice  plant  and  maintains 
a  school  for  workmen  and  children.  Has  4  small  adobe  furnaces,  and 
plans  building  a  small  modem  smelter.  Plans  for  underground  development 
call  for  sinking  a  500'  shaft,  and  doing  considerable  crosscutting  and 
drifting.  Good  ore  bodies  have  been  opened,  and  developments  are  satis- 
factory, but  about  a  year  will  be  required  to  prove  the  mine  sufficiently 
for  permanent  equipment.  Property  is  well  managed  and  adequately 
financed,  and  seems  to  possess  considerable  merit. 
CARTER  COPPER  CO.  VIRGIinA. 

Name  changed,  1903,  to  Manassas-Gap  Copper-Mines. 
GUnXERMO  CARVALLO.  CHILE. 

Operates   the   Fundicion   Llallai  mine,   in  the  department  of  Quillota, 
Chile.     Biine,  opened  1900,  makes  matte  equivalent  to  circa  500  tons   fine 
copper  3rearly. 
CASA  GRAIIDE  COPPER  &  GOLD  MINIITG  CO.  ARIZONA. 

Letters  returned  unclaimed  from  former  office,  Chicago,  Ills.,  and  former 
mine  office,   Casa  Grande,   Pinal  Co.,    Arizona.     Property    was    the  Jack 
Rabbit  mine,  showing   ore   carrying  gold  and    silver,   with    small    copper 
values.     Has  steam  power. 
CASA  GRAIIDE  MINIITG  &  SMELTING  CO.  ARIZONA. 

Office:  66  Broadway,  New  York.  F.  W.  Pope,  president;  J.  Doug- 
lass Taitt,  secretary;  H.  H.  Douglass,  treasurer.  Organized  June  14,  1902, 
under  laws  of  Arizona,  with  capitaUzation  $5,000,000.  Lands,  165  acres, 
28  miles  south  of  Casa  Grande,  Pinal  Co.,  Arizona.  Main  shaft,  150'. 
A  mere  stock-jobbing  device,  put  out,  with  aid  of  a  lying  prospectus,  by  that 
notorious  gang  of  "mining*'  sharpers,  Douglas,  Lacey  &  Co. 
CASCADE  COPPER  CO.  WASHINGTON. 

Said,  in  1904,  to  be  developing    silver-lead   ores,    by   tunnel,    in    the 
Horseshoe  basin,  Washington. 
CASCADE  COPPER  MINING  CO.  BRITISH  COLUMBIA. 

Office:  Victoria,  B.  C.  Property  is  on  Uchucklesit  Harbour,  Albemi 
division,  Vancouver  Island,  British  Columbia.  Has  an  8'  chalcopyrite 
ore  body,  said  to  give  average  assays  of  19.6%  to  28.3%  copper  and 
about  11.50  in  gold  and  silver  per  ton.  A  shipment  of  150  tons,  to  the 
Taooma  smelter,  in  1904,  gave  net  returns  of  $22.40  per  ton. 
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CASCADE  COPPER  MINIRG  CO. 

^  Letters  returned  unchiiinod  from  former  office,  Chica^,  ULl,  i 
fonncr  mine  office,  Encampment,  Wyo.      Was   a   twin   of   the 
Copper  Mining  Ck>. 
CASCADES  COPPER  CO. 

Letter   returned   unclaimed   from   former  mine   oflSee, 
Carbon  Co.,  Wyo.    John    T.   Baker,  president;  W.  S.   RuflseD, 
Capitalization    $1,250,000,    shares    $1    par.     Lands,    15 
the  Pasadena  and  High  Five  groups,  circa  7  miles  from 
opened  by  a  100'  shaft,  showing  a  20'  vein,  and  a  900^  tunneLl 
smaller  veins. 
CASCADU  liOnNG  &  DEVELOPMENT  CO.  WA 

Succeeded,  1905,  by    Mt.  St.  Helens  Consolidated  Bfining  Go. 
CASH  MINE  CO. 

Mine  office:     Groom  Creek,  Yavapai  Co.,  Ariz.    Harrington 
general  manager.    Ores,   carry  gold,   copper,   silver  and  lead.    ] 
2  shafts,  with  steam  power  and  a  lO-stamp  mill. 
CASH  MINING  &  MILLING  CO. 

Succeedctl  by  American  Queen  Mining  Co. 
CASHIER  GOLD  &  MINING  &  REDUCTION  CO. 

Mine  office:    Central  City,  Gilpin  Co.,  Colo.     B.  L.  GampbeD,  i 
tendent.     Lands  include  the  Brooklyn  and  adjoining  claims,  shoniigl 
silver  and  copper  ores.  Has  steam  power. 
CASTELLANOS  y  CA. 

Operate  a  small  mine,  in  the  department  of  CombarbaU^  Gfafla^l 
ducing  about  75  tons  of  bars  and  matte  yeariy. 
MINA  CASTILLO  DE  BUITRON. 

Owned  by  Compaftia  del  Fcrrocaril  y  Minas  del  Buitron. 
SOCIEDAD  ESPAf^OLA  MINAS  DEL  CASTILLO 

DE  LAS  GUARDAS. 

Office :  Apart  ado  68,  Bilbao,  Spain.    Mine  office:  Castillo  de  Ijls  ( 
Sevilla,   Spain.     Employs  387  men.      Alfredo  de     Echevai^ria, 
Victoriano  Galdis,   vice-cliairman ;  Eduardo  Rarandiaran,  secretaiy;  '. 
Cisco  Tmrrdga,  superintendent;  Ram6n  de  Urritia,  engineer.  OiganisBdJ 
12,  1901,  under  laws  of  Spain,  with  capitalization  7,500,000 
500  pe.*«etas  par.     Lands   153.38  hectareas.      Property    is    in  ] 
development.     Com jxiny  maintains  a  school  for  children.     Is  23 
from  Zalamea  La  Ileal,  and  hus  a  private  railway  of  15.5  kilometen^  i 
from  Castillo  de   Uis  (juardas  to    Ronquillo    station,  on   the  Ffl 
Sevilla  y  Cala.     Is  a  property  of  considerable  promise,  and  b  being  dev 
systt^matically. 
CASTLE  DOME  DEVELOPMENT  CO.  ^  AJUBMif 

Mine  office:    Globe,  Gila  Co.,  Ariz.    Richard  Roskelley,  superintenMtv 
Is  sinking  a -JxS' sluift.  r 

CASTLE  DOME  EXPLORATION  &  REDUCTION  CO.  ASSW^ 

Office:    care    of  B.  L.  Worthen,    president,  Tucson,  Axis.    Chtfi 
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Flack,  secretary  and  treasurer;  Jas.  H.  Bennett,  general  manager. 
G^pitalization  f500,000,  shares  $10  par.  Lands,  17  claims,  area  320 
SiCTes,  18  miles  north  of  Gila  City,  Ymna  county,  Arizona,  from  which 
occasional  small  shipments  have  been  made  to  smelters  in  San  Francisco, 
during  the  past  25  years,  these  ranging  from  37%  to  52%  copper;  50  oz. 
to  70  oz.  silver  and  $8  to  $20  gold  per  ton.  Development  is  by  10  open- 
cuts,  and  shallow  shafts,  deepest  only  SO'.  Property  shows  a  wide 
mineral  zone,  carrying  ore  bodies  in  schist,  with  a  porphyry  contact  to  the 
north,  and  quartzite  and  limestone  to  the  south.  Presumably  idle. 
CASTREION  HERHANOS.  MEXICO. 

Own  copper  properties  in  the  Huacana  district,  Ario,  Michoacdn,  Mexico. 
CASTRO-GRECIAN  MIIiniG  CO.  UTAH. 

Letter  returned  unclaimed  from  alleged  mine  office,  Bingham  Canyon, 
Salt  Lake  Co.,  Utah.  J.  P.  Buzanes,  president;  L.  C.  Moore,  secretary 
and  treasurer.  Organized  1905,  under  laws  of  Utah,  with  capitalization 
$1,500,000,  shares  $1  par.  Lands,  sundry  claims  at  Bingham,  also  miscel- 
laneous claims  in  Carbon,  Emery  and  Wasatch  counties,  Utah.  Latter 
lands  apparently  sold,  circa  September,  1905,  to  Uintah  Mining,  Milling  <fe 
Development  Co.,  letter  addressed  to  which  company  also  lias  been  returned, 
unclaimed. 
CATAUHA  COPPER  CO.  MEXICO. 

Office:     Bisbee,    Ariz.    T.    J.    Wyatt,   J.   M.    Johnson    and    D.    H. 
Hobbs,  directors.    Organized  February,  1904,  with  capitalization  $500,000, 
shares  $10  par.     Lands  are  about  30  miles  south  of  La  Cananea,  in    the 
Arizpe  district  of    Sonora,  Mexico.     Presumably  idle. 
CATALINA  COPPER  MnONG  CO.  ARIZONA. 

Dead.     Fully  described  in  Vol.  V. 
CATARACT  COPPER  MINING  CO.  MONTANA. 

Office:  308  The  Bourse,  Philadelphia,  Pa.  Mine  office:  Cataract, 
Jefferson  Co.,  Mont.  Carl  S.  Weidinger,  president;  Saml.  B.  Vrooman, 
vice-president;  Marcus  L.  Hewett,  second  vice-president  and  general  man- 
ager; Wilbur  F.  Biiddleton,  secretly;  J.  L.  Kett<;rlinus,  treasurer;  G.  H. 
Bartlett,  mill  superintendent;  J.  Dwyer,  smelter  superintendent.  Organ- 
ised 1901,  under  laws  of  South  Dakota,  with  capitalization  $2,500,000, 
shares  $5  par. 

Lands,  21  claims,  area  425  acres,  also  300  acres  of  placer  claims,  in  the 
Cataract  district,  circa  12  miles  from  Basin  and  .30  miles  from  Butte — 
not  a  few  miles,  as  claimed  by  tlie  promoter.  Company  is  supposed  to  hold 
8  claims,  under  option.  Lands  include  the  Bullion,  Buckeye,  Gmy  Eagle, 
Cataract,  Yellow  Giambler,  Timbuctoo  and  Goldbug  properties.  Prin- 
cipal development  is  on  the  Bullion  mine,  whicli  is  s;iid  to  have  upwards 
of  8,000^  of  workings.  Development  is  by  four  tunnels.  No.  1  tunnel,  235', 
is  said  to  show  a  4'  to  8'  vein.  No.  2  tunnel,  200'  vertically  tielow  No.  I, 
and  IrSOO'  in  length,  is  said  to  show  a  10'  to  14'  vein,  and  has  a  200  upraise 
At  900'  from  portaL  No.  3  tunnel,  200'  vertically  below  No.  2,  is  said  to 
be  3,000'  long,  and  not  5,000^,  as  claimed  in  company's  jidvertisement,  and 
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thowB  a  fissure  veiQ,  in  granite,  of  10'  to  3(y  width,  with  payatreak  averaging 
6'.  Gangue  is  altered  granite,  aomowhat  silicious^  carrying  iron  pyrites 
and  quiirtz,  gold  values  being  associated  with  the  iron  and  quartz.  No,  4 
tunnijl  i*  OIQ'  vertically  Ik^Iow  No.  3.  Ore  developed  ia  claimed  to  average 
$10  to  $12  per  ton,  and  values  are  said  to  be  largely  in  gold.  Geologicai 
formation  is  claimed  by  company  to  be  the  same  as  in  Butte.  The  Buck- 
eye mine  ia  said  to  sliow  a  20'  vein  of  concentrating  ore,  with  a  4'  payatiBak 
of  shipping  ore.  Equipment  iTteludes  a  G-drdl  air-compre^4»or  and  neC' 
essary  mine  buildings.  The  concentrator,  of  150  tons  nominal  daily 
capacity,  sieemH  to  have  been  built  wrong,  and  ha«  given  no  end  of 
trouble,  but  in  February,  1906,  was  running,  reducing  about  90  tons  of 
crude  om  to  41)  tons  o(  low-grade  concentrates  daily. 

The  com|iany  guaranteed  to  have  a  300-ton  Kmelt^r  in  blast  .fuly  1, 
1903,  and  actually  blew  in  a  27'»-ton  sinelter  ju^st  one  year  latf^r.  This  is 
a  41x144'*  Cxjlorado  Iix>n  Works  water-jacket  blast -furnac4?,  with  blmil 
heated  to  S<JO^  F.  in  a  "U"  stove.  Eijuipment  includes  a  150-h,  p,  engine, 
Connersville  blower  and  a  small  electric  plant.  Smelter  Is  very  poorly  lo- 
cated for  economical  rec^npt  of  fuel  and  fluxes.  The  company  has  bei*] 
sued  by  tlie   Ccjlorado  Iron  Worki*  on  account  of  this  plant. 

The  fouipuny  is  endeavoring  to  selJ  I15,000bhart*sof  ttock,at  £1  ett<^ 
in  England,  to  provide  funds*  for  doubling  the  capacity  of  the  con- 
centrator and  smelttT,  and  figures  on  a  profit  of  Sl,260.fXKJ  per  annum 
therefrom,  which  .shows  rluit  the  Ktatistical  department  of  tlie  company  tf 
much  more  caprible  limn  the  Of>eruting  d<*ixirtnient.  Newspaper  slorie*  thai 
J.  Pierpont  Morgan  had  inve^t-ed  $00,000  in  this  property  carry  their  own 
refutation,  A  trial  run  of  0,0<JO  tons  of  ore,  in  1905,  gave  a  mattii  of  )0% 
to  15%  average  t*nor,  with  an  average  return  of  2.29%  copper,  18  o*.f5ilvt*i 
and  $7J)0  gold  per  ton  from  the  ore  treated.  The  IX-cemljer,  ISlOo,  pay- 
roll,  is  said  to  htive  been  $17,000,  and  at  end  of  tJie  year  tht*  property  wa< 
producing  about  110  tons,  frf>Mi  the  Bullion  mine,  and  shipping  two  can 
of  low  grade  coacentrattis  daily.  The  proinott^r  of  this  company,  Marcua 
L,  Hewett,  is  said  to  liave  made  individual  profits  of  S7/i>0(X)  from  the  anlo  J 
of  the  company's  stock— ?n+nce  it  would  Ije  unfair  to  call  the  mine  unprvfitable.  fl 
CATARACT  COPPER  MINING  CO.  WYOMUrG. 

Ijctters  returned  unclaimed  from  former  office,  Chicago*  IIU.,  and  fornu-r 
mine  office.  Encampment,  Wyo.     Was  a  twin  of  the  Ca:scade  Copper  Min-H 
itig  €^.  ™ 

socif  t6  des  mines  de  cutvre  de  catemou*  chile. 

Oiiices:  50,  Blvd.  de  la  Senne,  Brussels,  Belgium,  and  50,  Blvd  Hau*** 
mann,  Paris,  France.  Minenflice:  Nilgue,  E.stacion  Chagres,  Futaendo,  Chiltf. 
Aohille  Adam,  president;  Max  Lyon,  managing  director;  preceding  officers: 
Georges  de  la  liouglise,  Comte  F.  Balny  d'Avricourt,  Comte  Hubert  Del&mjirre» 
Auguste  Colhgnon,  Arthur  L.  Pearse,  Eugene  Renery  and  Georges  Reneix* 
directors;  Guillainne  Wouters,  secretary;  C,  H.  Macnutl,  geneml  inaoafer> 
F.  C.  Vigeon,  superintendent;  J.  R.  Starkey,  mill  superintendent.  Organised  I 
June  2,  18^,  under  lawij  of  Belgium,  with  capitalifAtion  5,000,000  francs,' 
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shares  500  francs  par,  divided  into  10,000  preference  8%  shares,  with  an 
issue  of  35,000  founders'  shares,  of  no  nominal  value.  Debentures,  2,500,000 
francs  authorised,  at  5%;  issued,  1, 070,000  francs.  Annual  meeting,  last  Fri- 
day in  June. 

Lands,  155  claims,  with  simdry  miscellaneous  tracts,  held  in  fee  and  imder 
government  concessions,  giving  total  landed  holdings  of  about  30,000  acres,  in 
the  districts  of  Putaendo,  Los  Andes,  Melipilla,  La  Ligua,  Quillota  and  £1 
Nilgue,  including  the  following  mines:  El  Cobre  de  Melon,  in  the  Quillota  dis- 
trict, opened  1886;  El  Nilgue  mine,  in  the  department  of  Putaendo,  opened 
1886;  Las  Maquinas  de  Catemu  mine,  in  the  department  of  Putaendo,  opened 
1870;  Los  Mantos  mine,  opened  1820;  El  Salado  mine,  opened  1841;  La  Esmer- 
alda mine,  opened  1860,  and  El  Soldado  mine,  developed  principally  by  tunneis. 
Country  rocks  are  porphyry  and  trachyte,  mainly  the  latter,  showing  contact 
and  fissure  veins,  40  different  ore  bodies  of  various  kinds,  sizes  and  promise  be- 
ing under  development.  Local  management  reports  that  ores  carry  an 
average  of  6%  copper,  but  a  director  states  that  the  average  will  be  only  about 
3.5%  copper  and  2  oz.  silver  per  ton.  Veins  cariy  the  usual  oxide  and  carbon- 
ate ores  near  surface,  and  show  chalcocite,  bomite  and  chalcopyrite  at  compara- 
tively slight  depths.  The  mines  were  worked  for  many  years  by  the  old  Chilean 
methods,  but  have  been  S3rstematically  developed,  and  are  operated  along  mod- 
em lines,  since  taken  over  by  the  present  company.  Mine  development  is  by 
tunnels,  without  steam-power  equipment. 

The  reduction  works,  including  mill  and  smelter,  has  a  450-h.  p.  steam 
plant.  The  60-ton  concentrator,  completed  1904,  is  equipped  with  7  Wilfley 
and  Ferrari  tables,  1  sampler  and  1  slime  table. 

The  smelter,  distant  1  to  5  miles  from  the  various  mines,  receives  ore  by 
carts,  aerial  trams  and  ground-trams.  The  smelter  has  been  enlarged  to  400 
tons  daily  capacity,  having  two  75-ton  rectangular  water-jacket  blast-furnaces 
and  new  blast-furnaces  of  36x96*  and  36x120*,  turning  out  45%  matte,  which  is 
reduced  to  blister  copper  in  a  converter  having  five  57x77''  shells  of  the  Cooper 
Queen  type.  Final  product  is  Cliile  bars  carrying  99.7%  copper  and  32  oz.  sil- 
ver per  ton.  Fuel  is  bituminous  coal,  costing  $12.50  per  ton,  for  the  mines  and 
concentrator,  and  coke,  costing  $15  per  ton,  for  the  smelter,  annual  consump- 
tion being  about  8,000  tons.  Property  is  served  by  the  Chilean  st^itc  railway, 
10  miles  distant  from  the  mines. 

Production  has  been  increased,  from  935  metric  tons  in  1902,  to  1,9^ 
metric  tons  in  1904  and  2,450  metric  tons  in  1905.  It  is  planned  to  increase 
the  output  to  about  3,000  metric  tons  fine  copper  yearly.  The  management  is 
good,  and  the  properties  are  being  developed  along  systematic  and  thorouajhlv 
sensible  lines. 

CAUCASUS  COPPER  CO.,  LTD.  RUSSIA. 

Offices:  3,  Bond  Court  House,  Walbrook,  I/ondon,  E.  C,  Eng.  Mine  ofHce: 
Dzanzul,  Kutais,  Russia.  A.  A.  Swan,  chairman;  H.  H.  Knox,  consulting  engi- 
neer; T.  Breakell,  general  manager;  John  Tripp,  secretary;  W.  R.  Van  Liew, 
works  superintendent.  Organized  October  4, 1900,  with  capitalization  £500,000, 
obaiw  £1  par.     Debentures,  £500,000  authorized,  at  6%;  issued,  £367,00(X 


4se 


THE  COPPER  HANDBOOK, 


Property  is  in  six  groups,  known  as  the  Dzansulski  copper  and  Bilver-l<«d 
mines,  in  the  Margne  Gorge,  Artoin  district.  Government  of  Kut&U,  Russian 
Caucasus.  Ck»nskJerable  development  has  been  secured,  and  the  company  eati' 
mated.  April.  1905,  that  the  mines  had  in  sight  3,600,000  tons  of  3.1%  copper 
ore,  carrying  small  gold  and  &ilver  values.  Ore  is  chalcopyrite,  with  a  silidous 
gangue,  occurring  in  a  mammoth  lense  of  50  metres  to  150  metres  width  by 
about  300  metres  length.  The  old  works  had  a  small  smelter,  increased  by 
present  owners  to  300  tons  daily  capacity,  but  the  ore  sltm»  badly  when  con* 
centratefl,  and  h  so  high  in  Bilira  and  deficient  in  iron  that  heavy  fluxing  is 
necessary,  in  a  district  where  flu?dng  ores  are  secured  with  diHiculty.  Smelting 
waasu:^|ii'iKl<'d  September,  1904,  and  a  Wetherill  ma^ietic  separating  plant  in- 
BHlled,  the  new  mill,  with  a  daiiy  capacity  of  ,5iH>  tons,  boiiig  intended  as  the 
first  tiriit  of  a  ljX)0-toti  mill  Production  was  1,945,360  lbs.  fine  copper  in  fis- 
cal year  1904,  and  51 1 ,920  II3S.  fine  ropT>er  in  fiscal  year  1905.  Operations  have 
been  conducted  under  great  difficult tes»  including  apparently  unneoesaary  re- 
strictions from  the  Russian  government,  which  have  greatly  hampered  opera- 
tion*. Management  is  good,  and  the  property,  notwithstanding  the  draw- 
backs  enumerated,  is  valuablei  and  likely  to  make  a  largie  and  profitable  miiie 
ever  tti  ally, 
MINA  DA  CAVEIRA,  PORTUGAL, 

Mine  olficc:  care  of  Crookstm  &  Hawkins,  owners,  Grandola,  Portugal. 
V\  as  in  process  of  develop»ment.  at  last  accounts, 
CEDAR  FOREST  GOLD  &  COPPER  CO.  ARIZONA. 

Li^tter  returned  unclaimed  from  former  office,  Loe  Angeles,  CaL  Mine 
office:  Kingman,  Mohave  Co..  Ariz.  Organized  August  27, 1903,  under  laws  of 
Arizona,  w^th  capita  I  iiiation  $600,[X)0,  shares  SI  par.  Lands,  9  claims,  area  180 
art^s,  neAr  headwaters  of  the  Big  8andy  river,  claimed  to  show  a  25'  vein  ear- 
rvmi^  gold  and  copper.  Advertisements  of  company  prove  that  its  promoters 
citlrer  were  dishonest,  or  else  totally  ignomnt  of  copper  mining. 
CEDAR  VALLEY  GOLD  &  SILVER  MINING  CO,  ARIZOKA. 

Mire  office:  Cedar,  Moliave  Co,,  Ariz.     Philip  P.  Baker,  supenntcndenL 
I  .inds  induile  the  Arnold,  Silver  Queen  and  other  ciairos.     Ores  cany  goki, 
silver  and  cupper.     Hiks  nteam  ^kiw  er  anda  15-«tainp  mill. 
COMP.^T^A  BONERA  EL  CEDRO.  MEXICO. 

Mine  office:  Guanajuato,  Gjto.,  Mexico.     Vincejite  Gon'Uiles,  manager. 
H^.*'  8*eam  power  and  is  a  producer  of  gold  and  copper,  employing  circa  50  men, 
at  last  accounts. 
CENTENNIAL  BINGHAM  MINING  CO,  UTAH* 

Sucecfdwl,  1W4,  by  Soil th  Columbus  Mining Oo. 
CiiW  fENNIAL  COPPER  BUNING  CO.  MICHIGAH. 

Off^n*^:  60  State  St.,  Boston,  Ma^s.  Mine  office:  Calumet,  Houghton  Co., 
Minh.  Mill  office:  Point  Mills,  Houghton  Co.,  Mich.  H.  R  Fay,  president; 
Geo.  O  Fndicott,  secretary  and  treasurer;  Jaa.  C1iynoweth#  euperintendent; 
l.Tieeding  officers,  John  C.  Watson,  W,  B.  Mosm&n,  Wm,  Howell  Reed  and 
fcif*»phen  R.  Dow,  directore;  John  Pentecoxst,  chief  mining  captain;  G.  8. 
li'^ivjtale,  engineer;  AFomw  Nicholas,  chief  clerk;  Alex.  G.  Andrews,  ma2»t«r 
Ukechanic.    Onranized  1896,  under  laws  of  Michigan,  as  swxeaaor  ol  the  Oeor 
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tennial  Mining  Co.,  with  capitalisaticm  $2,500,000,  shares  $25  par;  issued, 
$2,250,000,  with  $19.50  per  share  paid  in.  Last  assessment  was  $4,  paid  1905, 
in  two  installments.  Annual  meeting,  first  Tuesday  in  ApriL  Old  Colony 
Trust  Co.,  Boston,  registrar. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1905,  disclose 
the  following  figures: 

Amount  of  cash  paid  in  on  capital  stock • $1, 390, 228. 00 

Entireamount  invested  in  real  estate 418, 295. 24 

Amount  of  personal  estate 353,  614. 47 

Amount  of  floating  debt 335,894.24 

Amount  due  company 28,  637. 70 

The  floating  debt  includes  $300,000  in  notes,  due  1907,  given  for  the  Ar- 
cadian stamp-mill. 

Lands,  circa  670  acres,  being  Section  12,  Town  56  North,  Range  33  West, 
also  a  triangular  patch  of  about  30  acres,  at  the  southeastern  comer  of  the  main 
tract,  bought  to  secure  the  outcrop  of  the  Kearsarge  lode,  and  including  about 
10  acres,  bought  of  the  old  Colony,  in  1905,  for  the  surface  plant.  The  first  work 
was  done,  1863,  by  the  Schoolcraft  Mining  Co.,  which  failed  to  open  a  paying 
mine,  and  was  reorganized,  1876,  as  the  Centennial  Mining  Co.,  and  again  reor- 
ganized, 1896,  with  present  title.  Expenditures  of  upwards  of  $1 ,500,000  were 
made,  mainly  by  the  old  companies,  in  unsuccessful  efforts  to  open  a  paying 
mine  on  the  northern  extension  of  the  Calumet  conglomerate.  Seven  shafts,  3 
of  considerable  depth,  were  sunk  on  this  bed.  No.  3,  the  deepest,  being  bot- 
tomed at  3,200^.  Work  on  this  lode  was  sufficiently  extended  to  fully  demon- 
strate the  worthlessness  of  the  Calumet  conglomerate  on  the  Centennial  proper- 
ty. The  Centennial  lands  are  in  the  great  mining  camp  of  Cahimet,  and  are 
available  for  building  purposes.  Two  additions  have  been  platted,  and  the  lots 
sold  at  good  prices.  Only  surface  rights  are  sold,  mineral  being  reserved  by  the 
company. 

The  present  management  wisely  abandoned  the  conglomerate  shafts  in 
1897,  after  a  few  months'  efforts,  and  deepened  two  shallow  shafts  on  the 
Osceola  lode.  These  arel7xl2' inside  of  timbers,  sunk  at  an  angle  of  38°,  and 
are  1,050^  and  1,150^  in  depth,  respectively.  Upon  securing  the  20-acre  tract 
carrying  the  outcrop  of  the  Kearsarge  lode,  which  underlies  the  Centenniars 
entire  square  mile  of  territory,  the  work  of  development  was  begun,  September, 
1899.  Owing  to  the  narrow  width  of  the  tract  secured  from  the  Osceola  com- 
pany, it  was  necessary  to  develop  it  in  a  peculiar  manner,  by  two  shafts,  Nos. 
1  and  2,  which  are  but  90'  apart  at  a  surface,  and  continue  parallel  on  the  dip 
of  the  lode  until  the  13th  level,  when  the  Centennial's  main  tract  is  reached, 
after  which  No.  2  diverges  from  No.  1  at  an  angle  of  15°  on  the  plane  of  the  lode, 
SOO'  being  taken  by  a  curve  to  secure  the  divergence  of  15°.  This  plan  of  open- 
ing gives  short  drifts,  until  the  shafts  enter  the  main  Centennial  tract,  after 
which  length  of  openings  is  gained  rapidly  with  depth.  Each  sliaft  is  7x18' 
inside  of  timbers,  with  three  compartments,  and  sunk  at  an  angle  of  39°  with 
the  horizon.  The  overburden  is  about  100',  and  the  amygdaloid  averages 
about  16'  widtii.     Fair  copper  values  were  obtained  in  the  first  few  levels,  after 
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which  a  comparatively  barrefi  zone  was  penetrated,  untU  the  14th  le/vel  v>u 
reached,  after  wfiieli  came  gradual  improvement.  Tlie  25th  aod  levels  bdow 
show  excellent  copper  gnmnd,  with  many  good  tjstopes^  The  mine  liad  about  0 
miles  of  undergroimd  ojx^nirjgH,  at  tlie  close  of  1905,  and  is  developing  at  the 
rate  of  about  8,000'  |x*r  annum. 

No.  1  shaft,  3,070'  deep,  Jan.  1,  1906,  can  be  sunk  12,000'  before  reach- 
ing the  Centennial's  bountlai;y.  Tliia  shaft  shows  greatly  improved  ground 
below  the  24th  level,  and  also  appears  better  in  the  north  drifts  of  the  upper 
leveb.  No.  1  has  5- ton  skips,  operated  by  a  32x72*  duplex  cylinder  Nord- 
berg  hoist  with  domble  t-pnical  drum,  good  for  a  depth  of  6.000'* 

No.  2  tJhaft,  2,7(Xr  deep,  Jan.  1,  1906,  is  folly  opened  to  the  14th  level, 
but  for  part  of  remaining  depth  is  merely  a  winze »  thiis  having  -been  made  for 
both  venlilation  and  t^afety.  The  fshaft  will  Ijccut  down  to  full  working  t^MB^ 
and  timbered,  during  1906.  Thetempomry  hoist  will  be  replaced^  in  1906,  by 
the  pernmnent  winding  engine,  whieh  is  on  the  ground.  The  new  engine  is 
a  32xt>(r duplex  cylinder  Sullivan  CbrUss  straight^face  hoist  with  2  drimisof  14' 
diameter  and  15'  G*  winding  face,  grooved  for  1  i*  wire  cable.  The  hobt  i*  fitted 
with  tlevices  to  prevent  over-winding,  and  is  calculated  to  raL%  it*  maximuin 
load  of  5-ton  skips*  at  the  rate  of  4,000'  per  minute,  operated  under  150  Iba, 
steam  pressure.  New  engino  and  compressor  houseR  are  to  be  built  at  No,  1 
shaft,  in  1006. 

Owmg  to  the  juxtaposition  of  (he  i^hafts,  rendered  necessary  by  the  [»ecu» 
liar  conditions  that  gave  the  company  merely  a  right-of-Hny  into  the  main  tract, 
but  one  rockhouso  is  rcHHiinitJ,  this  being  at  No.  1  shaft.  Ttiis  combination 
tilmft-rockhouse  is  of  w(xjd  frame,  with  conjugated  iron  sheatlung,  and  bus 
3|000-tonrockbina.  Therockhouseliaiil8x24''rfjck-crushersaiid  Is  eonnecUsdl 
with  No.  2  sliafthouiio,  90'  distant,  by  trestle,  with  mecliamcal  haulage 
loaded  and  empty  tram-cars. 

The  engine  hou.se  is  of  stone,  a^  ia  the  32x46'  compressor-house,  which 
35-drill  Nortlberg  and  IS-drill  auxihary  air-compressors,  and  a  Dean  jet  coii- 
denser  in  the  basement.     A  new  high-duty  camprc5i*or  will  be  added  in  1906^ 
The  5^1x58'  lx>iler-house  has  four  125-h.  p.  Burt  locomotive  firebox  boilers,  and 
a  125'  brick-Hned  .self-supporting  steel  smokestack,  of  7' diameter.     A  16x4€^fl 
fmme  pumphonse,  with  corrugated  iron  roof,  haa  a  firopump,  fire4ioae  and  V 
hase-carts.     The  combimi-tion  machinc-^hop  and  smithy  is  50x108',  with  red- 
etone  walls  and  steel  truss  roof,  fitted  with  traveling  cmnes  and  a  full  comple- 
ment of  shop  and  blacksmithiixg  tooU^and  has  a  railroad  track  running  from  end 
to  end.   The  carpenter  shop  is  36x50'  and  the  warehouse  is  30x40'  in  aiie.     A 
new  ofRce  building  is  30x40',  and  the  miners'  oliange-house  is  25x50',  with  hot. 
and  cold  waters,  lockers,  etc.     The  company  also  has  a  large  number  of  aub- 
etantial  dwellings  for  employes,  and  the  surface  plant  is  one  of  the  best,  both  in 
plan  and  equipment,  to  be  found  in  a  district  where  good  planta  are  the  rukw< 
The  mine  is  .'^^rved  by  the  Copper  Range  and  Mineral  Range  railroada,  ooo- 
xiecting  \vith  the  company  *s  pri\'at4s  rail  line. 

The  old  single-head  mill,  at  t!ie  raine^  liaving  survived  its  usefulne«, 
dismantled,   1904,  and  the  Arcadian  mill,  at  Grosse  Pointc^  Poita^  Lake, 
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bangfat  for  $296,000,  with  three  years*  time  in  Jirhich  to  pay  for  it.  The  406-acre 
millsite  hasl>^'  mileb  v^ter  fronta^,  with  ample  room  to  waste  all  sands,  and 
has  a  numoer  oi  goo<i  uwellings  for  the  use  of  the  employes.  The  132x  1 24'  steel 
mill  has  3  Nordberg  stamps,  with  foundations  built  for  3  more  heads.  There  is 
a  15,000,000-gallon  Nordberg  pump,  auxiliary  machine-shop,  smithy,  etc.  The 
foundations  imder  the  heads  were  in  bad  shape,  and  a  new  12'  concrete 
foundation  was  given  one  head,  which  was  rebuilt  and  compounded,  giving  it  a 
daily  capacity  of  about  700  tons.  A  second  single-stage  head  has  been  over- 
hauled, and  is  crushing  Centennial  rock,  the  compound  head  being  under  leas^ 
to  the  Allouez.  The  third  head  is  as  yet  in  reserve.  Crusliing  rolls  have  been 
installed  to  treat  the  oversize,  adding  materially  to  the  mill's  capacity,  and  a 
cooper  shop  was  built.  1905.  The  mill  has  a  wharf,  running  675'  into  deep 
water,  and  Is  fitted  with  modem  coalhoists  and  a  good  coal-shed.  The  intake 
of  the  pump  has  been  extended  several  hundred  feet,  into  deeper  water. 

Production  was  begun  July  5,  1904.  The  output  of  fine  copper  was 
641,294,  lbs.  in  1904,  and  1,446,584  lbs.  in  1905.  During  1905,  about  20%  of 
the  rock  rendered  available  by  new  openings  was  stoped,  balance  being  added 
to  the  mines'  reserves,  and  18%  of  the  rock  broken  was  discarded.  Tim 
84,890  short  tons  crushed  gave  2,069,490  lbs.  mineral,  which  averaged  70% 
fine  copper  in  the  smelter,  giving  a  net  return  of  17.4  lbs.  fine  copper  per  ton. 
While  these  returns  are  not  what  had  been  hoped  for,  they  can  be  made  to 
pay,  if  needs  must,  when  the  mine  is  extensively  opened  and  production  se- 
cured on  a  large  scale,  but  the  showing  in  the  lower  levels  of  the  mine  fully  war> 
rants  the  expectation  of  better  average  values  at  greater  depth.  Expenditures 
for  1905  wexe  $348,283.17,  including  $47,899.34  laid  out  in  new  construction, 
and  income  from  copper  produced  was  $230,129.48.  The  fact  that  but  one-fifth 
of  the  ground  opened  was  stoped  partially  explains  this  discrepancy  between 
outgo  and  income.  The  Centennial  has  proven  somewhat  disappointing  to  date, 
but  the  management  has  displayed  commendable  courage  and  foresight  in  con- 
tinuing underground  development  steadily  and  providing  the  surface  equip- 
ment for  a  big  mine.  With  better  average  stopes,  such  as  are  promised  by 
the  lowest  levels  yet  opened,  the  figures  of  annual  results  should  prove  more 
satisfactory  to  shareholders. 
CENTENNIAI^EUREKA  MINING  CO.  UTAH. 

Offices:  50  Congress  St.,  Boston,  Mass.,  and  508  Dooly  Bldg.,  Salt  Lake 
CSty,  Utah.  Mine  office:  Eureka,  Juab  Co.,  Utah.  Wm.  G.  Sliarpe,  presi- 
dent; Alfred  F.  Holden,  managing  director;  precedingofficers,  Wra.  H.  Coolidge, 
Robert  D.  Evans.  Clarence  A.  Hight,  J.  J.  Storrow  and  Sidney  W.  Winslow, 
directors;  F.  Winthrop  Bachelder,  secretary  and  treasurer;  C.  E.  Allen,  super- 
intendent. Organized  1899,  under  laws  of  Maine,  (as  a  reconstruction  of  an  old 
company  of  the  same  name,  organized  1876,  under  laws  of  Utah),  with  capital- 
ization $5,000,000,  shares  $25  par;  issued,  $2,500,000.  National  Shawmu*; 
Bank,  Boston,  registrar  Annual  meeting,  third  Wednesday  in  April.  Thi" 
company  and  its  predecessor  paid  dividends  of  $2,750,000  to  end  of  190-i-. 
dividend  November,  1904,  was  $150,000.  Control  of  company  is  owned  bv 
the  United  States  Mining  Co.,  which  holds  all  but  about  200  shares. 
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I/ands  arp  sundry  claims  in  tlic  Tintic  district,  near  Eureka,  including  tl]« 
Dove,  SvVi'in  and  Pelican  groups,  adjointnj^  the  original  mine,  lx»iight  cuvsl  JfUi- 
uiirj^  19*J>,  whieli  are  conssidcred  pitniiiHing.  The  mines  arc  cxtenjiively  devd- 
ojxmI  and  prodrife  ore  of  two  grades,  the  oxide^s  and  carbonates  carrying  )ii|^i 
value^H  ill  gold  anfi  silver  and  ranging  $10  to  $3()  |xt  ton  in  value,  fhe  low- 
grade  defKisits  arc  of  enormous  extent,  but  carry  only  small  \'alue.s  in  gold  and 
Bilvcr.  Fnjfmrty  wfia  examined,  early  in  191)5,  by  J.  Parke  Channiug,  a  conwnni- 
tive  and  competent  authority,  who  found  reserve-s  of  600,(X)0  toa's  of  ore,  cam^* 
i  ng  average  val  ue^  of  I U .  88  per  ton .  The  Ea^st  Fissu  re  I  las  upwards  of  5(10 .000 
tons  blocked  out.  Product  is  treats  by  the  United  States  smelter.  »t  West 
Jonian,  tliough  some  ore  was  shipped,  late  in  190o,  to  the  Mammoth  smelter  in 
Cah'fornia,  both  properties  being  controlled  by  the  United  Staters  Mining  Co. 
Hmpioy!^  2()(}  men. 
CENTENNIAL  MINE.  COLORADO. 

Office  and  mine:  Cfeorgetown,  Clear  Creek  C^.,  Colo,  I>a\'id  Kennedy. 
general  manager;  8.  G,  Evans,  superintendent.  Lands,  circa  fi40  licre^  Has 
cupriferous  gold  and  silver  ore-s  in  a  30*  ptiystreak,  ojKjiud  U¥Xi,  assaying  up 
to  24%  copper,  5  o£.  to  150  oz.  silver  and  3  ox.  to  5  oz.  gold  per  ton.  lla&  steam 
power  and  employetl  about  2[)  men,  at  last  accounts*. 
CENTRAL  ALASKA  GOLD  A  COPPER  CO.  ALASKA. 

Offioo;  care  of  Founders  Tn^st  Co.,  403  State  I^ife  Bldg.,  Indianapolis^,  Ind. 
Was  known  formerly  us  Alaska  Gold  &  Ccipper  Co.  Reorganized p  ctrea  1905, 
under  laws  of  Wii-sliington,  with  present  title.  Landji  claimed  are  28  filacer 
claims,  rirca  220  miles  north  of  Valdez,  Alanka,  on  the  Chit^tochina  river. 
Com|)any 'ii  advertising  is  ver>"  flamboyant,  and  especially  unilluminatiiig. 
CENTRAL  ARIZONA  MINE.  ARIZONA. 

Mine  olin^e:  Williams^  Ox^ouino  Co,,  Ariz.     RouJiiiiaville  &  Hardesly,  own- 
ers; E.  M,  Hardesty;  Buperintendent.     Ores  carry  gold,  silver  and  copper.      Haa 
ga!iol  i  n  e  po  we  r.     Id  le. 
CENTRAL  BLACK  HILLS  COPPER  CO.  SOUTH   DAKOTA, 

Ulfice:  701  New  England  Bldg.,  Cleveland,  Ohio.  Mine  ofhc^^:  Custer, 
Custer  C^.,  8,  I>.  E.  M.  Barnes,  president  and  general  manager;  L.  M.  Char- 
train,  secretary;  H,  IL  Francis ^  superintendent.  Organised  July,  1902,  under 
laws  of  South  l>akota,  with  capitaUzation  SI  ,500,000,  shares  $1  par.  Lands,  30 
claims,  area  GOO  acres,  also  a  40-acre  millsite  and  miscellaneoufj  lands  giving 
tot4il  liolding>i  of  720  acres,  in  the  Pennington  district,  showing  sundry  v^os, 
of  wliich  t  wo,  of  18'  average  width,  opened  by  ahafto  of  85'  and  110',  and  by  tun- 
nels of  42'  and  225',  are  contacts  between  slate  and  qiiartzite,  giving  average 
assays  of  6%  copper,  2  oz.  t^ilvcr  and  $4  to  $200  gold  per  ton,  from  malachite, 
azurite  and  clialcftpyrite.  Ore  is  expected  by  company  to  average  about  3% 
copper  in  actual  treatment.  Has  a  20G-h.  p,  steam  plant  and  power  drills,  con^ 
centra  tor  witli  2  crushers  and  4  jigs,  and  a  100-ton  leaching  plant,  planned  to 
tuni  out  cement  copper.  Also  has  a  sawmill  Property  shows  large  bo<1ie«  o( 
low-grade  ore  that  gives  promise  of  successful  treatment  by  Uxi\iatioa,  but 
present  management  does  oot  seem  equal  to  the  task  of  development. 
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CERTRAL  CHIU  COPPER  C0.»  LTD.  CHILE. 

Offices:  15,  Angel  Court,  London,  E.  C,  Eng.  Mine  office:  Panulcillo, 
Ovalle,  Coquimbo,  Chile.  Emplojrs  350  men.  Eugene  A.  J.  Goldschmid, 
chairman;  Bertrand  C.  Hinman,  managing  director;  Harris  K.  Masters,  general 
manager;  Henry  B.  Greenwood,  secretary.  Organized  Jan.  10,  1898,  as  a  sec- 
ond reconstruction  of  the  PanulciUo  Copper  Co.,  Ltd.,  with  capitalization  in- 
creased, November,  1906,  to  £400,000,  shares  £1  par;  issued,  £306,248.  De- 
bentures outstanding,  £16,798,  at  4%. 

This  company  and  its  predecessors  have  worked  the  PanulciUo  mine  since 
1894.  Group  includes  the  PanulciUo  and  San  Gregorio,  at  PanulciUo,  and  the 
Inagotable,  Cocinera  and  Condesa  mines  at  Huamalota  Sataqui,  OvaUe. 
Mines,  except  the  PanulciUo,  are  small .  Ores  produced  are  malachite,  azur- 
ite,  chalcocite  and  chalcopyrite.  The  increase  in  capitalization  was  made  for 
the  purpose  of  developing  the  Cocinera  group  of  four  mines,  which  are  said  to 
show  nearly  2,000,000  long  tons  of  ore.  Ores  of  the  other  mines  range  3%  to 
7%  in  copper  tenor. 

The  200-ton  smelter  is  connected  with  the  PanulciUo  mine  by  tramway,  and 
the  product  is  matte,  shipped  to  New  York  for  refining,  but  a  converter  plant 
is  to  be  erected.  Production,  1905,  was  4,593  480  lbs.  fine  copper.  The  prop- 
erty is  one  of  considerable  value,  and  its  future  prospects  seem  much  improved . 
CENTRAL  GOLD  &  COPPER  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office.  Mineral  HiU,  N.  M. 
Ul  GRAN  FUNDiaON  CENTRAL  MEXICANA.  MEXICO. 

Office  and  works:  AguascaUentes,  AguascaUentes,  Mexico.     Is  owned 
and  operated  by  the  American  Smelting  &  Refining  Co. 
CENTRAL  MINING  CO.  MICHIGAN. 

Wound  up,  1905  and  lands  sold  to  Calumet  &  Hecla  Mining  Co.,  for 
$160,000.  Was  long  a  considerable  producer,  and  paid  dividends  of  $2,030,000 
CENTRE  STAR  CONSOLIDATED  MINING  CO.  BRITISH  COLUMBIA, 

Mine  office:  Rossland,  Yale  district,  B.  C.  Employs  350  men.  E.  B.  Kirbj-, 
manager.  Organized  January,  1906,  as  successor  of  the  Centre  Star  Mining: 
Co.,  and  is  controUed  by  the  Consolidated  Mining  <fe  Smelting  Comp)any  of 
Canada.  The  Centre  Star  Mining  Co.  paid  $210,000  dividends,  1895-190?. 
Mine  is  extensively  developed,  but  high-grade  ores  of  upper  workings  were  near- 
ly exhausted  at  the  end  of  1905,  leaving  large  low-grade  ore  bodies.  Diamonr/ 
drilling  has  shown  a  continuance  of  the  higiier-grade  ore  lost  on  the  8th  levd, 
and  this  ore  body  is  to  be  opened.  Mine  is  connected  with  the  War  Eagle 
mine  on'the  9th  level.  Mine  is  to  be  equipped  with  a  new  hoist,  of  great  capar  • 
ity,  and  plans  shipping  large  quantities  of  low-grade  ore,  to  tlie  Trail  smelter. 
For  1904,  production  was  77,892  tons  ore,  averaging  0.72  %  copper,  0.35  or. 
silver  and  0.3G  oz.  gold  per  ton,  giving  an  average  of  $7.75  per  ton,  gros*; 
smelter  values.  Mining  ctwts,  for  fiscal  year  1903,  were  only  $1 .97  per  ton. 
CENTRE  STAR  MINING  CO.,  LTD.  BRITISH  COLUMB.IA. 

Succeeded,  January,  1906,  by  Centre  Star  Consolidated  Mining  Co. 
CENTURY  MINE.  ONTARIO. 

Office:  care  of  Foster  &  Black,  Sudbury,  Ont.    I^nds  are  in  Graham  Twp  , 
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Algoraa,  Ontario,  showing  ores  giving  aaaays  of  7%  to  13%  copper,  and  from 

a  trace  to  $2G  gold  per  ton, 

CERESIER  MIHE.  FRAl^CE. 

Once  was  the  prmcipal  copper  producer  of  France.    Idle  nmny  years, 
CERMA  DEVELOPMENT  CO,  ARIZONA. 

Office:  Calumet,  Mich.     Organked,  1903,  to  develop  a  group  of  47  claiina 
i n  the  H  uaci  i u ea  Mo qd  t  a  i ii 8 ,  Coeliise  county ,  Arizona.     Idle, 
CERRO  COPPER  CO.,  LTD.  PERd, 

Officer:  21,  Ironmonger  Liitie,  I^ndou,  E.  C,  Eng.     H.  J.  Page,  secretary. 
Organized  Oct.  27,  1900,  with  capitaliieation  £101,000,  shares  £1  par:  issued, 
£16,416.     Haa  abandoned  property  formerly  held  in  the  Cterro  de  Pasco  dis- 
trict of  Peru. 
SOCIEDAD  CERRO  DE  PASCO.  PERlJ. 

Sujtposed  to  be  Peruvian  title  of  thv  Ck^rro  de  Pa,*JCo  Mining  Co. 
CERRO  DE  PASCO  INVESTMENT  CO.  PERU. 

Utficc:  5-15  Jtroiid  8t,,  New  York.     Jas.  B.  Haggin,  president.     Ha*  -jjriic 
occult  connection  witli  theCerrode  Pa^ro  Mining  C**. 
CERRO  DE  PASCO  MINING  CO,  PERtJ. 

Ollicc:  5^13  Broail  .St.^  New  York.  Pcriivian  general  office:  Lima,  Pen\, 
Mine  office:  Orro  de  IVsco,  Junin,  Pern.  Works  office:  Tinahuarco,  Juniu, 
Perii.  Railroatl  oilk'e;  Oroya,  Pen'i.  Mine  is  owned  by  Ja.^.  B.  Iluggin,  J. 
Pier|x>nt  Morgan,  H.  Mt'k-  Twonibley,  and  other  wealthy  re,sidents  of  Xew 
Y'ork.  President  is  a  figurehead,  changed  o<*ciLsionally,  Jas.  B.  Hag^'n  being 
pi'asident  to  aU  practical  intents  and  purposes;  H.  E&k  MoUer,  secret-ary;  Alfrwi 
VV^  Mcl'une,  gene  nil  manager;  Frank  Klejwtko,  consulting  engineer;  L\  U. 
Repatli,  tk^sist^nt  consulting  engnieer;  A.  A,  Abtxitt,  mine  superintendent; 
W.  F.  Blackford,  engineer;  John  J.  (*ase,  smelter  HU[>crinfendent.  OrgHiuzed 
June  6,  190J,  under  laws  of  New  Jersey,  with  ca[)itulization  $lO,tXiO,000.  Ha^t 
Korne  coutiection  financially  witli  the  (Vrro  de  l\u+eo  Inve^i-ment  Co..  wliicU 
pi-cijumably  iias  been  put  up  us  a  shield,  to  guard  the  mining  comijany  from  the 
cieviou8  attacks  of  grafters,  lioth  Peruvian  and  domestic. 

Lands,  circa  one  s({uafe  mile,  including  about  three-fourths  of  the  rich 
Cerro  de  Pasco  district,  said  to  have  Ijeen  bought  at  a  co«t  of  alnrnt  $2,050,000. 
Com]^any  isabo  uaid  to  have  botight  cop()er  claims  in  the  Yauli  and  MofRMSoehA 
districts  of  Peru.  Miscelluneoiia  lands  intlude  a  smelter-siite,  and  extensive  eoflkl 
tractj» nort h  of  Ceiro de  Pasco, 

The  Cerro  de  Pii*$co  district  ia  located  H^SOC  above  aea-level,  reoderiDg 
pnysical  lalxir  very  fatiguing.  The  jxjpulation  of  the  town  i^  variously  ee»ti- 
maled  at  5,D(X)  to  20,000.  The  surrounding  countr>'  is  bleak,  and  all  food  and 
r^pplies  must  be  brought  in  from  couyidcrable  distances.  The  year  is  divided 
ikuvO  two  periods,  t!ie  wet  and  dry,  the  wet  season  l:>eing  from  November  to  April. 
The  iiummers  are  not  hot^  owing  to  the  great  allitude,  and  the  winters  are  not 
cc.id,  owing  to  the  low  latitude.  Snow  and  haii  fail  at  any  tijue,  summer  or 
winter,  bnt  rarely  remain  on  tltegmund  as  long  as  13  hours,  even  ixi  winter, 
I\ie  fluctuation  between  mean  ^timimer  and  winter  teinperat lines  is  about  ^ 
FsJUrenbeit,  only. 
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Silver  was  discovered  at  Cerro  de  Pasco  in  1630,  and  the  production  of  the 
district,  to  the  close  of  the  Nineteenth  Century,  is  estimated  at  450,000,000 
ounces,  secured  from  about  40,000,000  tons  of  silver  and  copper  ore,  nearly  aii 
extracted  by  hand  labor,  and  carried  3  to  6  miles  on  the  backs  of  llamas,  to  prim^ 
itive  smelters,  whence  the  silver  bullion  was  transported  by  llamas  200  miles 
to  Lima,  until  circa  1870,  when  the  railroad  was  completed  to  Oroya. 

Authorities  disagree  hopelessly  as  to  the  geology  of  the  district.  All  that 
can  be  said  with  certainty  is,  that  in  an  ar?a  approximately  one  mile  wide  and 
between  one  and  two  miles  in  length,  there  is  ore  on  nearly  every  claim,  proving 
the  Cerro  de  Pasco  one  of  the  richest  mineral  deposits  of  the  globe.  The  ores 
carry  gold,  silver,  copper,  cobalt  and  other  metals,  values  being  found  in  twt> 
zonte,the  upper  carrying  mainly  silver,  in  quantities  from  a  few  ounces  to  thou- 
sands of  ounces  per  ton,  in  decomposed  quartz.  Considerable  gold  is  found  in 
the  upper  asone,  tins  running  as  high  as  1  oz.  to  2  oz.  per  ton,  occurring  in  rich 
but  erratic  chutes.  The  silver  values  usually  extend  to  about  100'  depth,  fol- 
lowed by  silver-copper  ores,  and  they, in  turn,  at  a  little  greater  depth,  by  cop- 
per-silver ores.  All  of  the  copper  ores  are  more  or  less  argentiferous,  being  esti* 
mated  to  average  15  oz.  to  35  oz.  silver  per  ton,  and  practically  all  of  the  copper 
ore  is  bismuthiferous  also,  hence  highly  refractory  in  reduction.  In  the  past 
only  the  richest  copper  ores  have  been  worked,  those  shipped  ranging  from  25% 
to  40%  in  tenor.  Claims  advanced  tliat  the  ores  of  tlie  district,  will  average  25% 
copper  are  entirely  unwarranted,  as  the  high-grade  ore  shipped  was  carefully 
hand-selected,  owing  to  excessive  transportation  charges.  The  copper  ores 
grow  leaner  with  depth,.as  in  other  districts,  below  the  permanent  water  level, 
at  about  250^.  In  but  few  cases  have  any  of  the  old  mines  been  opened  to  depths 
of  more  than  200^,  while  tlie  great  majority  are  less  than  100'  in  depth. 

The  lands  owTicd  by  the  company  at  Cerro  de  Pasco  are  in  a  compact  tract, 
lying  in  a  basin,  hence  tunneling  is  impracticable,  unless  a  very  long  tunnel  be 
driven.  There  are  but  three  attempts  of  this  sort,  the  only  one  of  importance 
being  the  Rumaillana  tunnel,  begun  1887,  by  Henry  Meiggs,  and  discontinued, 
because  of  his  death,  at  a  distance  of  1,000'.  Meiggs  held  a  concession  from  the 
Peruvian  government  for  25%  of  the  gross  values  extracted  by  mines 
drained  through  this  tunnel.  This  concession  is  now  held  by  a  company,  which 
has  cleaned  out  the  old  heading  and  driven  the  tunnel  to  length -of  1,466'. 
There  is  a  possibility  of  litigation  between  the  Cerro  de  Pasco  and  tliis  corpora- 
tion, in  case  the  latter  completes  the  tunnel.  The  surface  of  the  Cerro  de  Pasco 
tract  shows  many  "tajos,"  big  pits  resulting  from  the  caving-in  of  old  open- 
east  workings. 

The  old  mine  workings,  hundreds  in  number,  have  been  disregarded,  ex- 
cept as  throwing  light  upon  the  geology  and  ore  values  of  the  property,  and  de- 
velopment of  the  present  company  is  by  five  two-compartment  shafts,  mod- 
em pumps  permitting  the  driving  of  mine  openings  below  the  water-level,  and 
a  modem  metallurgical  plant  allowing  the  reduction  of  base  ores  that  formerly 
were  hopelessly  unprofitable.  Development  has  been  pushed  vigorously  and 
methodically,  the  principal  mines  being  known  as  the  Diamante  and  Del  Norte. 
Ore  in  sight  is  variously  estimated  at  2,000,000  to  75,000,000  tons,  the  latter 
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figure  representing  the  possibility,  mther  than  being  an  BStimate  based  upon 
tangible  data.  That  the  ore  bcMlbs  carry  tens  of  millions  of  tons  is  a  reason- 
able deduction  from  the  developments  of  the  olden  days,  supplemented  by  the 
work  of  the  present  company.  Variouii  new  ore  bodies  have  been  opened,  and 
s:!veral  year^'  resen^es  ha\'e  tioen  blocked  out.  The  ore  in  the  new  workings  i» 
divided  into  3  gra*les,  the  first  grade  averaging  8%  to  10%  copper,  wnth  good 
i^ilver  values  regularly,  and  high  values  frequently.  Second-grade  ore  carrie* 
about  6%  copper,  with  fnir  silver  values,  and  the  average  copper  ten6r  of  the 
third  grade  ia  uncertain,  but  prob.^bly  workable.  , 

In  addition  to  the  regular  mining  work,  considerable  prospecting  is  in  pro- 
gre^,  on  the  main  tract,  and  also  in  the  adjoining  districts?  of  Vincuscancha, 
QMishuarcaiielia  and  Goyllariscjuisca.  As  the  diamond  drill  is  Ui-ed  extensively 
fftr  borings,  it  is  to  be  hoped  that  the  formation  in  these  districts  is  not  as 
hard  as  th'i  names. 

The  smelter,  at  Tinahuareo,  is  9  miles  from  the  mines  and  connect-ed  there- 
with by  raiL  The  smelt  t^r  is  dtvsignei  an  the  first  unit  of  a  mammoth  redue- 
tion  plant,  planned  to  be  doubled,  and  pos^-sibly  quadrupled,  at  later  date.  The 
furnaces  have  mechanicul  charge  and  the  plant  is  autotoatic  throughout,  eo  far 
rA  posjsible,  with  the  dual  object  of  savin?  easts  and  rendering  the  works  as  little 
dependent  as  [xjssible  upon  the  ignorant  ijativc  workman,  who  roust  be  cm* 
ployed  for  manual  labor.  There  are  four  5()xl80*  Allis-Chalraers  water-jacket 
blast-fumaces,  of  which  three  are  in  pbca  and  the  fourth  is  on  the  ground  for  in- 
stallation. These  are  rated  by  managemgnt  at  only  250  totL^each^bul  asJjould 
give  a  higher  duty.  The  blast  is  furnished  by  3  No.  11  ConnersviUc  blowers, 
delivering  air  at  40  oa.  pressure.  The  converter  department  has  4  stand.*,  with 
room  for  a  fifth,  bla-^t  being  furnished  by  two  l,50t>-h.  p.  Nordberg  air-t-Himpres- 
sors»  each  rated  at  a  duty  of  24»(XK)  cubic  feet  of  free  air  per  minute,  compresaed 
to  17  lbs.  pressure  per  square  inch.  For  general  power  purposes  there  are  two 
475-h.  p.  Nordberg  engines,  direct 'Connect^Hl  to  two  S.^O-kw.  electric  genem- 
torsr.  Steam  is  supphed  by  Babcock  *t  Wilcox  boilers,  of  4,000  aggre^te 
horoe  power. 

Ores  are  smelted  raw,  with  charges  of  5%  to  10%  limestone  and  12%  coke. 
The  first  furnace  went  into  commission  Jan.  7,  llMlfi,  atul  the  second  and  third 
stacks  were  blown  in  dtiring  February.  The  f«iurlh  and  last  furnace  was  ex* 
pected  to  be  lilown  in  about  May,  190!3.  The  ix^ginning  made  was  not  an  un- 
alloyed success^  the  furnaces  freezing  up  rrpeatedly.  The  altitude  of  14,000^, 
at  wliich  the  smelter  is  working,  may  have  luwi  some  eflfect,  but  a  more 
probable  cause  is  at  hand  in  the  inelhcicncy  of  the  native  lal>or  em|*loyed  at 
ilie  smelter.  It  is  proliable  that  the  preliminary  troubles  will  be  settled  in  a 
comparatively  short  time. 

Coal  mines  owned  by  the  company  have  been  developed  at  Vinohuscancha, 
17  miles  from  Cerro  de  Pasco,  and  are  connected  with  the  mine  and  smelter  by 
rail-  The  coal  is  bituminous  and  cokes  fairly  well.  A  washery  is  to  Ix;  built  at 
the  mines,  and  a  coking  plimt  with  72  beehive  ovens  in  being  l>uilt  at  the  smel- 
ttr.  Pending  the  utiliaation  of  its  own  fueh  the  company  is  burning  Australuw 
coal  at  the  mines,  and  English  coke  in  the  smelter 
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The  mine  is  served  by  the  Cerro  de  Pasco  railway,  built  by  the  Cenro  de 
Pasco  Railway  Co.,  closely  affiliated  with  the  Cerro  de  Pasco  Mining  Co.,  under 
a  government  concession.  This  line  runs  about  80  mUes  from  Cerro  de  Pasco 
southward  to  Oroya,  and  17  miles  northward  to  the  company's  coal  mines.  In- 
cluding the  main  line,  spurs  and  sidings,  it  will  have  circa  125  miles  of  track. 
The  company  is  said  also  to  have  under  consideration  the  extension  of  this  line 
past  the  coal  mines,  through  a  very  rugged  country  said  to  be  rich  in  copper  and 
silver.  The  line  has  an  average  grade  of  1.5%,  with  a  maximum  grade  of 
3%,  and  has  cost  upwards  of  $2,000,000.  At  Oroya  connection  is  made  with 
the  Central  Railway  of  Peru,  running  130  miles  to  Calla6.  In  this  distance  the 
line,  which  cost  $43,000,000,  gains  nearly  3  miles  vertical  elevation,  reaching 
the  highest  altitude  of  any  railroad  on  the  globe,  after  surmounting  almost  in- 
credible obstacles,  having  an  average  grade  of  2.5%  and  passing  through  no 
less  than  57  tunneb,  including  the  Galera  tunnel  of  one  kilometer  length,  which 
cuts  through  a  ridge  of  the  Andes.  Despite  its  high  average  grade,  it  has  been 
necessary  to  build  many  switchbacks. 

Wages  are  $2.50  to  $4  per  day  for  white  labor,  and  25  cents  to  50  cents  per 
day  for  natives.  The  latter  are  tractable  and  for  some  purposes  fairly  efficient. 
The  company  emplojrs  about  6,000  men,  of  whom  100  are  Americans  and  Brit- 
ons, the  balance  being  natives. 

The  Cerro  de  Pasco  pirobably  is  the  most  expensive  copper  proposition  ever 
developed.  Other  mines  have  expended  more  money  but  most  of  it  came  from 
earnings,  while  the  Cerro  de  Pasco  mines,  smelter  and  railroad  have  cost  prob- 
ably between  $10,000,000  and  $12,000,000,  to  the  point  of  production,  and 
nmch  woric  remains  for  the  future.  The  policy  of  the  mine  is  one  of  expansion , 
and  as  the  management  is  experienced  and  capable,  as  well  as  of  great  financial 
strength,  it  seems  probable  that  the  smelting  troubles  will  be  overcome,  as  the 
other  difficulties  have  been  in  the  past,  and  that  the  Cerro  de  Pasco,  which 
should  be  a  considerable  producer  during  1906,  will  become,  eventually,  one  of 
the  worid's  largest  copper  mines. 
CERRO  DE  PASCO  TUNNEL  &  MINING  CO.  PERTj  . 

Office:  45  Wall  St.,  New  York.  Eleanor  Rawles-Reader,  president 
and  secretary;  C.  A.  Neville,  vice-president;  H.  N.  Carter,  treasurer.  Organ- 
ised August  8, 1902,  under  laws  of  Maine,  with  capitalization  $12,000,000,  shares 
$10  par,  half  in  7%  cumulative  preferred,  and  half  in  common  stock.  Lands, 
196  hectareas,  about  half  in  the  YauU  district  and  half  in  the  Acari  district,  lat- 
ter 37  miles  from  Lomas.  Is  supposed  also  to  have,  or  to  have  had,  an  option 
on  the  Rtmaillana  or  Meiggs  tunnel,  in  the  Cerro  de  Pasco  district.  Was 
promoted  by  Eleanor  Rawles-Reader,  a  lady-financier  who  obtains  much  notori- 
ety in  the  press,  which  expatiates  lovingly  upon  her  beauty  and  magnetic  tem- 
perament, and  bears  down  lightly  upon  the  question  of  the  success— or  other- 
wise— of  her  various  promotions. 
CERRO  MURIANO  MINES,  LTD.  SPAli^. 

Offices:  5,  Queen  Street  Place,  London,  E.  C,  Eng.  Mine  office:  Man 
riques  9,  C6rdoba,  Spain.  Employs  160  men.  Wm.  Frecheville,  chairman: 
John  Taylor  &  Sons,  managers;  F.  H.  Williams,  secretary;  Richard  E.  Gair, 
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British  vice-consul  at  Cordoba,  agent;  Joseph  Tamblyn,  mining  captain. 
ganized  May  7, 19(K1,  and  capitalization  increased,  1905,  to  £235,000,  shares  £1 
par;  issued,  £143,220, 

Lands,  314  hectares,  area  776  acres^  in  the  district^  of  C6rtlobaandUbejo, 
lield  under  perpcttial  lease  from  the  State,  ako  sundrj'  leasehold  t  rartts.  Projier- 
ty  shows  sundry  old  niities,  ^\iiich  were  worked  during  the  era  of  RomaQ 
domination,  to  a  depth  of  at  lea^st  400%  notwithstanding  their  wetness.  Pro- 
perty .shows  6  large  and  aeveml  small  hssure  veini*  in  miraceoue  st^hist«»  dioriiv 
and  quart  zite,  carrjnngfhalcDpyrite  and  iron  pyriteH^  witli  a  gangue  of  caJcite, 
#|uartz»  clay  and  rouutry  r<>ek.  Veins  have  widtlis  of  T  !<•  40',  with  foUowiag 
lengths:  Calavera,  l,ti35';  Excelsior,  h3/>';  Lorenzo,  4,575';  Isabel,  *'>,550'; 
Cerro  Muriano,  8,500'.  Ore  taken  from  old  Konian  workings  lias  assayed  28% 
to  34%  copf>er* 

Main  «haftvS  are  the  Hanta  Vietoria  and  San  Rafael,  300  metres  apart. 
The  San  Rafael  is  917'  deep  and  very  wet,  Crn«^Keut«  have  been  driven  al 
deptJis  of  !00,  132»  and  154  metres,  each  level  showing  a  vein  of  5  lo  13 
metres  w  idth,  with  the  better  portions  worked  out  by  the  Romans.  Hie  Saa 
Ridael  stuift  lui^s  been  enlarged  am]  is  the  ujain  pumping  shaft,  equip[je<J  with* 
Hawthorne-Davey  (^ornish  pump  Fmving  a  54*  high-pressure  cylinder  with  *)f»* 
fitwke,  and  a  9V  low-pressure  cyhnder,  with  l»j'  stroke.  The  pump  is  ealcu- 
lated  to  operate  to  a  depth  of  1,.>S0',  and  is  giving  excellent  result^s,  TheiSan 
Rafael  la  drifting  on  theS20'  level  and  is  said  to  have  ore  of  fair  grade  thereon. 

The  Santa  Victoria  shaft  is  bottomed  in  the  footwall  at  726',  and  is  dnftiDf 
on  the  TtJti'  level     The  San  Gutilerino  shaft  suspended  sinking  at  42'. 

Surfat^  tMpiipmcnt  includes  3  steam  hoLsts  and  a  10-drill  Walker  ulr^ixsm* 
pressor,  Tlie  Fern)caril  Andahices  ptisses  over  ttie  prT>perty,  and  a  railway 
dttition  has  l^een  btnU  near  the  San  Rafael  shaft.  Credit  for  tlie  reopening  of 
this  old  property  Ivclongs  to  Mr.  Carr.  The  developments  are  of  a  favorable 
nature,  and  at  the  end  of  19(>5  the  mine  ha<l  alxnit  25,tXK}  tons  of  ir^  ore  hlorked 
out.  I'his  is  one  of  the  lagest  afid  most  interesting  of  the  old  Hispano- Roman 
t^iines,  and  was  famous,  before  the  Christian  era,  for  ifie  high  quality  of  copper 
and  brass  pixidnced  from  its  ore*;,  l>ut  was  entiit?!}*  idle  for  some  2JX)0yejirR.  until 
rnopc-ncd  by  the  present  ov\  ners, 
COMPASA  MINERA  CERRO  VERDE,  S.  A.  MEXICO. 

Is  the  Mexicati  corpomiion  of  the  Sjin  Xavier  Copper  Co, 
SUCESION  CERVERO.  CHILE. 

Othre  llikI  mine:  Petorca,  Aconcagua,  Chile,  Openites  the  (*abildo  mine, 
oi>cne*l  1880,  producing  tlie  e«iuilv:ilent  of  800  tons  fine  copper  yearly < 
shk>ix?d  as  matte.  Also  owns  the  following  old  mines,  at  Nipa  and  Coligut?: 
Mon toya,  opened  1855,  devek)i>ed  by  a  9(K}' tunnel;  Castillo,  opened  by  a  •WKK 
eh^ift;  Quisco,  opened  by  a  300'  shaft,  and  Cuevas.  opened  by  a  t2fy  shaft, 
F.mploye<l  alHtut  250  men,  at  last  accounts. 
C^TOT  MINE.  ITAlir. 

A  comparatively  now  mine,  near  Pisa,  in  the  Voltcrrano  district  of  Italy, 
with  occurrence  and  nature  of  ore  similar  to  the  Montecatini.  Is  a  smaU  pro* 
Uneercf  copper. 
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CHAFFEB  GOLD  ft  COPPER  mNING  CO.  COLORADO  &  WYOMING. 

Mine  office:  Black  Hawk,  Gilpin  Co.,  Colo.  S.  N.  Cravens,  president; 
G.  W.  Doverepike,  vice-president;  H.  R.  McClellan,  secretary  and  treasurer.  Or- 
ganized September,  1901,  with  capitalization  $100,000,  shares  10  cents  par. 
Is  out  of  debt,  but  without  funds.  Lands,  5  acres,  known  as  the  Telephone 
claim,  \\i  miles  from  Black  Hawk,  opened  by  a  100'  tunnel,  said  to  show  a  G' 
vein.  Also  has  80  acres,  undeveloped,  near  Tie  Siding,  Albany  county, 
Wyoming. 
CHALCHIHUITES  MINES  CO.  MEXICO. 

Office:  288  Garside  St.,  Newark,  N.  J.  Mine  office;  Chalchihuites,  Zac- 
atecas,  Mexico.  Edw.  H.  Jones,  president;  C.  C.  Hamer,  secretary;  B.  W. 
Farris,  general  manager.  Lands,  192  pertenencias,  including  the  San  Nicolas 
mine,  carrying  ores  of  gold,  silver,  copper  and  lead.  Is  opened  by  shaft  and 
equipped  with  steam  power,  employing  about  40  men  at  last  accounts. 
CHALLENGE  MINE.  MICHIGAN. 

Owned  by  Mary's  Mineral  Land  Co. 
CHAMPION  COPPER  CO.  MICHIGAN. 

Office:  27  State  St.,  Boston,  Mass.  Mine  office:  Painesdale,  Houghton 
Co.,  Mich.  Mill  office:  Redridge,  Houghton  Co.,  Mich.  Employs  circa  900 
men.  Wm.  A.  Paine,  president;  Arthur  G.  Stanwood,  vice-president;  preced- 
ing officers,  Samuel  L.  Smith,  Chas.  H.  Paine,  Geo.  P.  Gardner,  Richard  Olney 
and  Natlianiel  H.  Stone,  directors;  Frederic  Stanwood,  secretary  and  treasurer; 
F.  W.  Denton,  general  manager;  John  Jolly,  underground  superintendent; 
Richard  Trevarrow,  mining  captain;  F.  G.  Coggin,  mill  superintendent;  R.  H. 
Leach,  assistant  mill  superintendent;  M.  J.  Harrington,  cliief  clerk;  H.  F. 
Merc^cr,  chief  engineer;  W.  E.  Campbell,  master  mechanic;  Mark  Cunning- 
liain,  superintendent  of  motive  power.  Organized  December,  1899,  under  laws 
of  Michigan,  with  capitalization  $2,500,000,  sliares  $25  par.  Entire  stock 
u^ue  Is  owned  jointly  by  the  Copper  Range  C-onsolidated  Co.  and  St.  Mary's 
Mineral  I>and  Co.  The  Champion  Cop|ier  Co.  owns  $44.(K)()  stock  of  tiie 
Michigan  Smelting  Co.  Dividends  were  $:i0(),000,  in  1903;  $2(K),()0()  in  1901 
and  $1,000,000  in  1905.  The  company  earned,  1905,  over  all  exix^nditures, 
$976,770.87,  and  closed  the  year  with  a  cash  surplus  of  S140,52(). 

Lands,  1 ,240  acres,  consisting  of  the  south  half  of  Section  30;  west  half  and 
north  lialf  of  northeast  quarter  and  southwest  quarter  of  nortlieast  (juarter 
of  Section  31,  Town  54  North,  Range  34  West;  southeast  quarter  of  Section 
2.5  and  east  half  of  Section  36,  Town  54  North,  Range  35  West,  practically  all 
on  the  mineral  belt.  Neighbors  of  the  Champion  are  the  Copper  Range  and 
Triraountain  on  the  north,  lands  of  St.  Mary's  company  and  Hasaey,  Howe 
&  Co.  on  the  east;  Hussey-Howe  lands  and  the  Globe  property  on  the  south 
and  the  Copjjor  Range  tract  on  the  west.  The  tract  gives  a  distance  of  9,047' 
on  the  strike  of  the  lode,  and  at  the  present  angle  of  dip,  the  deepest  shaft  coula 
go  down  18,950^,  before  reaching  the  company's  boundary  line  on  the  west. 

I>evelopment  was  begun  in  1899,  under  direction  of  Dr.  L.  L.  Hubbard,  and 
thi^e  parallel  amygdaloids  were  uncovered  by  trenching,  one  of  which,  the  BeV 
tic  lode,  showed  phenomenal  copper  values.    The  two  amygdaloids  parallehn^' 
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tlie  Baltic  lixio  e;Iiow  copper  in  sulBcicnt  quantities  te  render  their  future  explor* 
atioit  advii5ublc.  A  fourth  amygdaloid,  about  15'  wide,  discovered  1901,  ea&^ 
of  tin?  lialtjc  IfKle,  carries  heav'j"  copper  to  a  promising  extent,  and  there  also  is 
a  (insure  vein  of  arsenical  ore,  apparently  algodonitep  near  **C''  shaft,  llic 
width  of  this  vein  at  surface  is  flight,  and  mineral  contents  variable,  but  on  the 
hieeond  level  tlie  fissure  U  2*  wide  and  well  mineralized. 

llie  dip  of  the  Baltic  lode  at  the  Champion  is  about  70^,  with  about  the 
same  strike  as  at  the  Trimountaia,  mtlier  than  the  exaggerated  easterly  trend 
noted  at  the  Baltic  mine.     The  bed  runs  13'  to  45'  and  averages  24'  width,  car- 
rying more  epidote  than  at  the  Trimountain  and  Baltic.     The  surface  of  llie  ^ 
tract  Is  verj^  hilly,  but  the  overburden  is  less  than  ia  found  either  to  the  north-  fl 
ward  or  southward.     The  stretches  of  lean  ground  in  the  mine  are  few,  and  tlie  ^ 
lode  carries  heavy  copper  in  profu^jion,  mostly  in  barrel  sije,  but  nimung  up  to 
maaiysrt  of  10  Ums  in  weight. 

The  mine  is  developcjd  by  4  shaft,^,  numbered  from  north  to  south,  with 
room  for  4  shafts. 

*VA"  is  merely  the  site  of  a  possible  future  shaft. 

"B"  shaft,  the  northermost,  i*;  1»835'  south  of  the  Trimountain  bounihiry, 
with  ccdlar  (1.15'  alx)vc  mean  water  tlatum  of  Lake  Superior,  and  at  the  do«ie  of 
1905  was  1. 040' deep. 

**C'*  shaft  is  1 ,050'  south  of  "  B;"  010'  above  the  lake,  and  1 ,000^  deep, 

•^D^*  8!iaft  is  1,300'  south  of  *'C;'  021'  above  the  lake,  and  1 ,105'  deep. 

'*F/'  flhaft  is  1,300'  south  of  '*D,"  3,900'  north  of  the  Globe  boundary. 
and  is  1,10-1' deep. 

*'F"  shaft,  1 ,300'  south  of  "E/*  was  abandoned,  because  of  the  treaeheroi» 
overburden. 

All  four  shafts  were  deepened  <iuring  1905,  and  are  eonneetcd  on  the  upper 
levels.  The  mine  has  about  7  miles  of  lateral  openings.  The  Baltic  lode  sjiowa 
so  little  poor  ground  in  the  Champion  mine  tfiat  it  is  probable  that  eventually 
nearly  every  level  w  ill  be  ojxjned  from  end  to  end  of  the  mine,  giving  the  longest 
avenigc  levels  opened  in  any  Lake  Superior  pn>ij<7rty,  if  not  in  the  world.  Tha 
only  really  poor  ground  shown  in  the  mine  was  at  *'E"  shaft,  in  the  second  and 
thirtl  levels,  but  the  minemlissation  h  regular  and  satisfaetor}'  below  the  fourth 
level    The  mine  shows  some  slopes  that  are  phenomenal  for  width  and  riehneaa* 

The  shafLH  !iave  duplirate  eoinbi nation  iOx.W  rockhoUi*eM,  etieh  etjuipfied 
with  a  st^am-hanuner  for  heavy  copper,  one  12x15*  and  two  18x24'  rnishers, 
engines  and  storage-bins,  **U"  shaft  having  one  extra  18x24"  enisher.  The  old 
equipment  inchuliHl  hoists  at  e4ich  shaft  goo<l  for  1 ,500'  depth.  The  i^emiancnt 
equipment  was  placed  at  "D**  shaft  in  1W5,  this  iueluding  a  Nordl>erg  hobit 
havifig  24xf5<r  duplex  cylinders  and  double  eoniral  tlrtnn  with  maximum  diam- 
eter of  1 4'  and  capueity  for  two  3,000'  cables.  Tlie  engine-house  at  "*D"  sliaft 
ia  of  mine  rock,  with  rt'dstone  trimming,.s  and  the  boiler- house  adjoining  has  a 
battery  of  Bvirt  locomotive  fin^xix  boilers.  A  new  coal-trestle,  entirely  en- 
closed, Wits  buiit  at  'i>  '  shaft  in  1U05.  **E'*  shaft  iti  to  have  a  permanent  hoist 
in  i90f>,  whirh  will  U'a  diiplirate  of  the  oneal  "1)'*  .shaft. 

The  principal  mine  buildings  are  located  about  a  quarter  mile  south  ol  '*£'* 
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riiaft.  A  ravine  has  been  dammed,  impounding  about  12,000,000  gallons  of 
water  for  boilers,  the  dam  being  W  from  hardpan  foundation  to  crest,  with  a 
cement  core  5'  at  the  bottom  and  2f  at  the  top,  reinforced  by  rock.  The  ma- 
chine-shop, 60x144',  of  sandstone  with  slate  roof,  has  a  traveling  crane  and  trol- 
ley-rail for  its  entire  length,  and  is  equipped  with  a  complete  line  of  shop  tools, 
power  being  supplied  by  a  30-h.  p.  electric  motor.  Standing  beside  the  ma- 
chine-shop, and  also  of  red  sandstone,  is  the  50x128'  smithy,  which  has  a  trolley 
rail  for  handling  forgings,  running  the  entire  length  of  the  shop.  Both  machine- 
shop  and  smithy  have  railroad  tracks  connecting  with  the  Copper  Range  road. 
The  carpenter-shop,  of  wood,  with  iron  roof  and  siding,  is  32x60'  in  size. 

The  main  compressor  building,  at  *^¥"  shaft,  is  of  steel,  housing  a  100-drill 
Nordberg  quadru];de  expansion  two-stage  air-compressor,  with  capacity  to  com- 
press 9, 120  cubic  feet  of  free  air  per  minute  to  a  pressure  of  70  lbs  per  inch.  The 
compressor,  operates  at  a  steam  pressure  of  280  lbs.  and  has  a  regenerative  feed- 
water  sjTstem.  Power  is  furnished  by  three  250-h.  p.  Geary  water-tube  boilers. 
At  "B"  shaft  is  a  40-drill  Ingeraoll-Sergeant cross-compound  two-stage  air-com- 
pressor, with  vertical  receiver  interoooler.  The  electric  light  plant,  with  a  100-kw. 
generator,  is  in  the  main  compressor  building.  The  power  plant  at  ''F"  shaft 
has  3  Bradley  boilers,  operated  at  250  lbs.  steam  pressure,  and  a  coal-bunker 
with  railroad  tracks  on  trestles,  ha\'ing  a  tunnel  below  each  trestle,  coal  being 
drawn,  as  required,  through  hatches  into  hopper-cars  in  the  tunnel,  these 
passing  over  an  inclined  track  into  the  boiler-house,  saving  much  labor  in  the 
handling  of  fuel  There  is  an  automatic  telephone  system,  with  30  stations, 
connecting  the  principal  buildings  and  a  number  of  pump-stations  under- 
ground.   Annual  coal  consumption,  at  mine  and  mill,  is  about  20,000  tons. 

The  company  owns  a  good  oflSce  building,  two  miners'  changing  houses, 
warehouses,  stables,  three  large  boarding-houses  and  244  substantial  dwellings. 
The  attractive  townsite  is  called  Painsedale,  and  in  addition  to  tlie  company's 
buildings  has  a  hotel,  schoolhouse  and  several  business  houses.  Tiie  Sarah  Sar- 
geant  Paine  memorial  library,  a  handsome  red  sandstone  structure  costing 
$30,000,  was  erected  by  Wm.  A.  Paine,  president  of  the  company,  as  a  memo- 
rial to  his  mother,  and  is  much  appreciated  by  the  company's  employes.  The 
water  system,  serving  the  mine  and  town  jointly,  has  a  1,000,000-gallon  electric 
pump  at  Lake  Perreault,  4J  miles  distant,  and  a  200,000-gallon  steel  stand-pipe 
oirhigh  ground  near  the  mine. 

The  stamp-mill,  at  Freda,  on  Lake  Superior,  about  two  miles  west  of  Red- 
ridge,  is  215x266',  of  steel  and  concrete,  built  by  the  Wisconsin  Bridge  &  Iron 
Co.  The  original  mill  has  4  Nordberg  stamps,  each  with  a  15'  concrete 
foundation,  and  an  addition  of  88x215',  completed  1905,  is  used  for  new 
crushing  macliinery.  The  mill  has  cement  floors  in  the  wash-room.  The 
wash  for  the  four  heads  has  Hodge  graduated  adjustable-speed  jigs,  w^ith 
plungers  working  simultaneously  or  alternately,  in  pairs,  also  40  Overstrom 
tables.  The  addition  has  space  for  two  stamps,  with  washing  machineiy, 
and  is  occupied  by  an  experimental  unit,  that  employs  crushers  instead  of 
stamps.  Rock  is  fed  automatically  from  bins  to  a  gyratory  crusher, 
pft«iTig  over  a  belt-conveyor,  whence  barrel  copper  is  hand-picked.     The 
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rock  passes  thence  to  very  large  jigs,  with  sieves  made  of  punehdlj| 
Material  from  the  first  jigs  passes  through  successive  sets  of  rolls  and  , 
re<lucing  the  material  in  size,  and  each  constituting  a  complete  i 
unit.     The  advantage  of  this  system  is  the  extraction  of  copper  \ 
esKary  pounding  under  the  stamps,  and  the  extraction  of  the  heavier  c 
the  earlier  stages  of  jigging.     Tlie  copper  is  secured  in  rough  fcmn,  i 
"horns,"  as  in  the  mine,  whereas  the  heavier  copper  from  the  i 
emerges  as  rounded  pebbles.     The  new  crushing  plant  obviates  < 
the  hca\y  sliming  inseparable  from  the  use  of  steam  stamps.     Losaest 
old  plan  of  milling  slightly  exceed  0.3%,  and  the  new  crushing  phafti 
loss  of  less  than  0.3%.   A  Hancock  jig  is  to  be  installed,  in  1906,  fore 
tal  purposes. 

In  the  older  mill,  all  heads  were  cross-compounded  June,  1903,  but  I 
periment  did  not  prove  a  success  commercially,  although  theoreticaDji 
considerable  st<}p  in  advance:     Ck)uld  all  four  stamps  be  operated  i 
neously  and  regularly,  the  cross-compoundiag  doubtless  would  i 
in  fuel  costs,  but  in  ordinary  practice  it  has  been  found  preferaUe  to  I 
stamping  unit  independent.     Regrinding  of  raggings  is  done  by 
crushing  rolls,  having  one  roll  in  a  fixed  bearing  and  the  other  with  i 
adjustment.     The  preliminary  discharge  from  the  stampheads  i 
very  large  jigs  having  30x48*'  sieves  of  punched  steel,  with  < 
openings,  installed  in  connection  with  the  head.     Each  head  has  two ■ 
tanks,  the  first    8x8'  and    3'  deep,  with  "V"  bottom,  connected  hgr  I 
shaped  apron  with  the  second  tank,  16x16'  with  a  "W**  bottom^    Vd 
of  flow  of  slimes  is  10'  per  second  in  the  first,  and  only  1'  per  i 
IsLst  tank.     Pulp  is  withdrawn  through  spigots  at  the  bottom  of  eadit 

The  mill  is  heated  by  hot  water  from  a  Green  fuel  economiier,  i 
300"^  to  350°  F.  to  a  steel-clad  chamber,  whence  heated  air  is  drawn  intoil 
by  a  Sturtcvant  blower  and  distributed  through  the  mills,  the  water  I 
pumped  back  to  the  economizers  and  thence  fed  again  to  the  boilers. 

The  steel  boiler-house,  remodeled  1905,  has  four  200-h.  p.  Stirling  I 
and  5  Dutch  oven  Scotch  marine  boilers,  latter  maintained  in  reserve. 
matic  stokers  were  tried,  but  have  been  discarded.  Coal  is  brou^  I* J 
boilers  by  gravity-tram  and  reduced  to  uniform  size  by  a  grinder  befiE»ei 
to  the  grates,  and  ashes  are  washed  into  the  lake  through  a  launder,  bf  J 
water.  Exhaust  steam  passes  through  dry  condensers,  thenoe  to  a  1 
from  wliich  water  is  fed  to  the  boilers  at  a  high  temperature. 

A  20,()00.000-gallon  Nordberg  triple  expansion  pump  is  housed in%i 
steel  pumphouse,  witli  trass  roof  and  traveling  crane.  Water  for  the  mi 
boilers  comes  from  the  lake,  through  a  1,020'  tunnel,  the  shore  end  1 
mg  a  well  with  bottom  8'  lower  than  the  lake  level,  this  being  the  longest! 
ever  driven  under  Lake  Superior.  The  intake  crib  has  a  free  area  of  45 1 
feet,  and  with  a  second  crib  the  tunnel  could  furnish  water  for  8  to  10 1 
W*,ter  cost  is  less  than  1  i  cents  per  ton  of  rock  stamped. 

The  w^a rehouse,  office  and  laboratory  at  the  mill  were  burned  AugoA 
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1905,  but  have  been  replaced.  The  milling  plant  has  machine,  carpenter  and 
blacksmith  shops,  a  fire-pump  and  water  mains,  with  a  five  hydrants,  a  private 
telephone  system  and  about  20  dwellings  for  employes. 

At  the  close  of  1905,  rock  production  was  approximately  2,000  tons  daily 
and  is  to  be  increased.  Only  about  15%  of  the  lode  rock  broken  in  the  mine  is 
discarded.  In  1905  the  mill  stamped  604,483  short  tons  of  rock,  producing 
therefrom  22,051,541  lbs.  mineral,  from  which  was  smelted  15,707,426  lbs.  fine 
copper,  giving  an  average  yield  of  25.98  lbs.  fine  copper  per  ton.  Total  cost  oi 
fine  copper,  including  construction  account,  was  9.34  cents  per  pound. 

The  Champion  is  one  of  the  largest  and  richest  of  the  Lake  Superior  mines 
and  has  been  admirably  handled  from  the  beginning.  Among  the  amygdaloid 
mines  of  the  district  the  Cliampion  is  second  only  to  the  Quincy  in  production, 
and  second  only  to  the  Wolverine  in  richness.  The  mine  has  by  no  means 
reached  its  ultimate  limit  of  output,  and  should  show  a  steady  increase  in  pro- 
duction for  some  years  to  come,  with  bright  prospects  of  becoming  the  largest 
and  most  profitable  amygdaloid  mine  of  the  district. 
CHAMPION  GOLD  &  COPPER  MINING  CO. 

Office:  Calif omia  Blk.,  Tacoma,  Wash. 
CHAMPION  COPPER  MINING  CO.  IDAHO. 

Letter  returned  unclaimed  from  former  mine  office,  Mullan,  Shoshone  Co., 
Idaho.  Lands,  sundry  claims,  just  east  of  the  Park  mine,  on  the  southern  slope 
of  Stevens  Peak,  4  miles  south  of  Mullan,  opened  by  2  tunnels,  longest  600',  on  a 
vein  ranging  up  to  25'  width,  carrying  chalcopyrite  assaying  about  5%  cop- 
per, with  quartz  and  calcite  gangue. 
CHAMPION  MINING  CO.  IDAHO. 

Office:  care  of  Edward  R.  Hall,  president,   Marquette  Bldg.,  Chicago,  Ills. 
C.  T.  Mixer,  vice-president  and  manager;  R.  T.  Badger,  secretary  and  treasurer. 
Organized  1905,  with  capitalization  $100,000,  shares  10  cents  par,  to  develop 
claims  in  the  Alder  Creek  district  of  Custer  county,  Idaho. 
CHAMPLAIN  MINING  CO.  IDAHO. 

Letters  returned  unclaimed  from  former  mine  office,  Doniphan,  Idaho. 
MINA  LA  CHAPARRTTA.  SPAIN. 

Mine  office:  Nerva,  Huelva,  Spain.  A  group  of  11  old  mines,  area  106  hec- 
tareas.     A  little  copper  is  produced,  by  cementation ,  from  the  mine  waters. 
CHAPPELL  MINE.  VIRGINIA. 

Owned,  at  last  accounts,  by  Howard  Mining  Co. 
CHARLOTTE  &  CONSTANCE  MINES.  NEW  CALEDONIA. 

These  properties,  in  the  neighborhood  of  Bonde,  New  Caledonia,  show  large 
outcrops,  and  have  been  described  by  the  French  authorities  as  mountains  of 
ore,  but  it  cannot  be  learned  that  any  serious  attempts  at  development  have 
been  made. 
CHARM  &  COPPERHEAD  GROUPS.  UTAH. 

In  the  Drum  Mountain  district  of  Utah.  Are  sometimes  known  as  the 
Busby  &  Clive  properties.  The  Charm  group  is  said  to  have  considerahie  ore 
blocked  out,  and  to  carry  good  values  in  copper  and  gold.    Presumably  idle. 
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CHARTER  OAK  COPPER  BRITISH  COLUMBIA  &  WYOMIHG. 

MIHES,  LTD. 

Offices:  16,  Victoria  St.,  London,  8.  W..  Eng.  Sir  H,  Seton-Kair,  chatr^ 
man  J  T.  Toten  Willcox,  secretary,  (JrgaiusMKi  June  22,  1898,  with  capitaliiar 
tion  £40;OaO|  elmres  £1  par;  isi=UDd,  £28,957.  Lands,  2  claims  lA  Bhtictb 
Ck>lunibia,  also  89  acres  in  Carbon  county,  Wyoming,  latter  under  lH>nd  aod 
lease  to  the  Copper  Bar  Mining  C-o, 
CHASE  CREEK  COPPER  CO.  ARLZOHA. 

Mine  oflice:  Clifton,  Graham  Co.,  Anx.  Clarence  K.  McCornick,  pr€*>i«lcnt; 
H,  G.  Smith,  t reassure r;  8.  B,  Campbell,  iiiana|;er:  L  N*  Steven^*,  superinlen- 
dent.  Capitalisation,  $5,fXHX0tK),  Lands,  32  claims,  area,  1^040  acres,  circa 
8  miles  wcht  of  Cliftim,  well  knatf*!  next  to  pnjdncing  miners.  Dev€»U>].\ii»eiil  is 
by  a  6x8'  turmeJ  of  abcvut  600',  on  lands  adjoining  the  Longfellow  mine.  Main 
tunnel  cut  the  Longfellow  ore  body,  of  concentrating  grade,  at  a  distance  of 
493',  and  can  be  driven  to  obtain  a  2^000'  back.  Tunnel  has  a  single  track, 
practically  reaching  the  Coronado  railroad,  which  will  allow  advantageous  ship- 
ments*. Management  is  gcMMl  and  pruj^rty  i«  rf'garded  as  promising. 
CHATHAM  COPPER  CO.  NEW  MEXICO. 

Mine  olttce:  Silver  C^ty, Grant  Co.,  N.  M.   J,  W,  Carter,  assignee,     Landi 
include  the  \'irginia  mines,  in  the  Burn)  Mountains,  and  a  smelter  at  Silver 
City,  blown  in  May,  11*04,  and  quickly  blown  out  again.      Property  idle,  and 
company  insolvent. 
CHATTERTON  MINING  CO.  COLORADO 

Mine  office:  Pearl,  Larimer  Co,,  Colo.  Is*  said  to  own  the  Kurt£-CLatt^rt<m 
mine,  also  chimed  by  the  Kurtz-Chatterton  C<>pper  Mining  CXi..  and  both 
corporations  arc  contn>llctl  by  the  Natiunal  Mining  it  Milling  Co. 
CHATTERTON  MINING  CO.  MEXICO. 

Mine  oflice:  Tulpalim,  Jalisco,  Mex.     N.  W.  Ivinrofijs,  general  manager 
Mining  pn>j>i*rty  it<  the  San  Antoniu  y  Anexa«E,  ^aid  to  have  been  bought,  1905,  of 
Silviano  Caudx-nis,  et  al,  of  Chiadalajara,  for  $100,000. 
CHAUTAUQUA  MINING  CO.  CALIFORNIA. 

Office:  Jamestown,  N.  Y.     Ixjtter  returned  unclaimed  fix>m  former  mine 
office,  Man  vol,  8an  Bernardino  Co.,  Cal. 
CHAVEZ  MINE.  NEW  MEXICO. 

Mine  odice:   Riley,  Socorro  Co.,  New    Mexico.     A  prospect  only.     Idle. 
CHELAN  COPPER  CO.  WASHINGTON. 

Mine  olhce:  iliclan*  C*helan  Co.,Waah,     Said  to  own  the  Texas  Jack  copper 
claims,  in  l^pper  Hor^ieslioc  l»asin,  Washington.    V^ein  is  claimed  to  be  30^  be- 
tween walls,  in   places,  with  a  paystreak  of  alxmt   20*,  carrjang  copper  and 
silver  values.     Idle. 
CHELAN  TRANSPORTATION  &  SMELTING  CO.  WASHmGIOK. 

Office:  Chelan,  Chelan  Co.,  Wash.     R>  D.  Johnsoni  general  manager.     Has 
an  electric  lino  to  the  H olden  mine,  and  is  said  to  have  a  stnettcr.     Presumably 
idle. 
CHENIUS  FALLS  COPPER  MINING  CO.  WASHINGTON. 

Mine  office:  Fairfax,  Pierce  Co.,  Wash.     Organised  July,  1902,  with  capi- 
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talisation  $1,000,000,  by  F.  C.  Robinson,  et  al,  of  Spokane,  Wash.     Lands,  2 

claims,  on  the  Chenius  river,  circa  7  miles  from  Fairfax.    Idle. 

CHEROKEE  COPPER  Mlinif G  CO.  WYOinNG. 

Office:  care  of  Harry  Stone,  care  of  Bernard  McCaffrey,  Equitable  Bldg., 
Denver,  Colo.    Mine  office:  Encampment,  Carbon  Co.,  Wyo.     Apparently 
moribund. 
CHETICAMP  COPPER  CO.,  LTD.  NOVA  SCOTIA. 

Office:  37  Sackville,  St.,  Halifax,  N.  S.  Mine  office:  Cheticamp,  Inverness 
Co.,  N.  S.  Employs  20  men.  John  Stei%*art,  president;  Edward  Stairs,  vice- 
president;  A.  B.  Crosby,  second  vice-president;  John  W.  Regan,  secretary  and 
treasurer;  Milton  V.  Qrandin,  superintendent;  W.  H.  Strachan,  auditor.  Or- 
ganised 1904,  under  laws  of  Nova  Scotia,  with  capitalization  $2,000,000, 
shares  $1  par,  as  successor  of  the  Eastern  National  Copper  Co.  and  three  other 
corporations.  Lands,  150  acres,  also  a  200-acre  mill  and  smelter  site,  1,000 
acres  timber  kuids  and  200  acres  water  frontage,  on  Cheticamp  Harbor.  Com- 
pany also  has  a  government  license  for  exploring  and  locating  mines  on  50 
square  miles  of  territory. 

Country  rocks  are  micaceous  schists,  with  ores  carried  in  a  minerul 
Bone  of  350^  width  by  1}  miles  length,  this  showing  14  ore  bodies,  of  which  3 
are  undergoing  development,  these  being  opened  by  a  200'  shaft  and  by 
tunnels  of  25',  SO'  and  115',  claimed  by  company  to  show  250,000  tons  of  ore 
averaging  2.5%  to  3.5%  copper,  18%  lead,  30  oz.  silver  and  $2  to  $30  gold  per 
ton,  from  exclusively  sulphide  ore.  Nearest  railroad  is  38  miles,  but  an  exten- 
sion is  being  built  to  within  5  miles.  Property  is  5  to  6  miles  only  from 
tidewater.  Company  plans  sinking  main  shaft  to  250',  sinking  a  parallel 
shait  1 ,000'  distant,  and  connecting  the  two.  Stock  issued  for  properties  in 
consolidation  is  in  escrow  until  1907.  Management  seems  good  and  prop- 
erty is  regarded  as  promising. 
CHEWELAH  COPPER  KING  MmiNG  CO.  WASHINGTON. 

Office:  care  of  S.  P.  Domer,  general  manager,  Spokane,  Wash.  Mine 
office:  Chewelah,  Stevens  Co.,  Wash.  J.  H.  Long,  president;  J.  I).  Blevins,  su- 
perintendent. Mine  has  been  under  steady  development  wince  circa  1896, 
and  has  a  1,300'  main  tumiel,  showing  an  ore  body  of  30'  to  40' width, 
carrying  auriferous  and  argentiferous  copper  sulphides,  averaging  $6  to  $9 
per  ton  in  total  values.  Ore  is  transported  4i  miles  to  Chewelah  by  a  125-h.p. 
traction  engine  hauling  5  ten-ton  cars,  and  is  sliipped  from  bunkers  by  rail 
to  the  Granby  smelter. 
CHIAPAS  MINING  CO.,  LTD.  MEXICO. 

Voluntarily  liquadated,  August,  1904. 
CmCAGO-ALGOMA  NICKEL  CO.  ONTARIO. 

Letter  returned  unclaimed  from  former  mine  office,  Sudbury,  Algoma,  Ont. 
Lands,  simdry  claims,  opened  by  shafts,  showing  cupriferous  and  nickeliferous 
pyrrbotite. 
CHICAGO  &  ARIZONA  MINE.  ARIZONA. 

Letter  returned  unclaimed  from  fonner  mine  office,  Dos  Calxjzos,  Cochise 
Co.,  Ariz.    Thoe.  D.  Chattman,  president;   P.    B.  Soto,  secretary-treasurer. 
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Capitalization  $200,000,  shares  $1  par.     Lands,  210  aore^r.     iias  mi  ant 
apparently  of  gcxxi  size.,  giving  assays  of  S7  to  $20  per  ton,  in  copper, 
gold.     Property  was  under  bond  to  John  Brockman,  at  last  account «. 
CHICAGO-BRITISH  COLUMBIA  MINING  CO.  BEITmH  C0L1 

Mine  office:  Greenwood,  B.  0.     Wm.  L.  Springer,  prudent; 
Kuhnen,  treasurer;  Cleo.  W.  Raithel,  secretary;  H.  H.  ^^hallenbergfr, 
Orgiinized    1t)()l,   with  capitalization    $2,000,000,    alian^    fl    par. 
177  acres,  alx)ut  midway  between  the  Granby  and    Britisli  Colombia 
opt*ned  by  a  1G.V  t  wo-i*onipartinent  vertical  sliaft,  witlj  7.5'  of  cmsacwft^ 
ing  good  on\     Hjis  steam  poweranda  6x8^^  JenckeshoUt.     TnmittMfi 
CHICAGO  COPPER  CO.  COi 

Mine  office:  Salida,  CliafTec  Co.,  Colo.     Clias.  Peck,  manager- 
claim^,  showing  ore  giving  good  jiss:iys.     Presumably  idle. 
CHICAGO  COPPER  REFINING  CO. 

Office  and  works:  Bhie  Ishmd,  CVK)k  Co.,  Ills,     C-nmpaiiy  Una  ft 
smelter  and  makes  a  sjxicialty  of  refining  copix?r  ores  rit^fi  in  ^M  andmlv9| 
also  handles  copper  ores  and    mattes  containing  platinum  and    oUi 
metals. 
CHICAGO-LA  SAL  GOLD  &  COPPER  CO. 

Ix?tter  returned  unclaimed  from  fonner  mine  office,  1^*,  SalJ'fali. 
CHICAGO  &  KOOTENAY  BONING  CO.  BRTTISe  COLO: 

Ijetter  returned  unclaime<l  from  former  mine  office,  Hall,  B.  C 
CHICAGO  MINING  &  MILLING  CO. 

Office:    care  of  FrhI  T.  McrGurrin,  secretary,    S:ilt    Lake  CSlf, 
Thos.  Ke<*ley,  presidiMit .     Organized  1904,  with  eapitalis^'ition  il50|l 
$1  par.     Lands   include  the  Wild   Bill  group  of  claims,  ia   Beaver 
I  h  ah.     Presumably  idle. 
CHICAGO  NICKEL  CO.  OKt 

Lands,    siiiidry    j)n)sjM'cts    in     Drury  towiLship,   AIgi>raa   distnci. 
Wort hington.  Ontario,  showing  cop|XT-nirkol-iron  on^s,     Monbuii4 
CHICAGO  &  PATAGONIA  COPPER  &  GOLD  MINING  CO. 

Office:  1»7  Clnrk  St.,  Cliiraa;o,  Ills.  Mine  ofliw:  NognJesr,  fh^lb^ 
Ariz.  Organized  January,  P.M)I.  with  capitalization  $L^5^^(J^J0,  hyji 
zenicwski.  rt  al.  of  ('hi<'ajro.  !.ands  presumably  are  in  t  ho  Patia^nla 
CHICAGO-VENTURE  MINING  CO. 

Office  an<i  mine:  Mncanipment,  Carlwn  Co.,  Wyo,  Kabt*  B* 
president  ami  gen»Tal  manager;  S.  A.  McCoy,  secretary*  and  trea-^urcf. 
i7«ii  IIM)!,  under  laws  of  Wyoming,  with  capitalization  $1,000,000, 
par.  l^ind>,  5  pah-nted  claims,  area  *()()  acres,  showing  two  fisssui^ 
liriiestone.  near  a  granoHliorite  contact,  of  which  one,  averaging  15' 
develoiwd  by  shafts  or  (K)'  and  200',  and  !)y  tunnels  of  .W  amltD^ 
several  years. 
CHICAGO  &  YELLOW  METALS  MINE.  WASfflHl 

Mine  office:  Spirit  Lake,  Skam.mia  Co.,  Wash.     LandSj  clre^  '2ii  ci 
v«howing  gold-copper  ores,  on  the  extension  of  the  Norway-SiflrodoO-i 
belt,  of  Mt.  St.  Helens,  in  the  valley  of  the  North  Toutb  river* 
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CHratTAHUA  COPPER  CO.  MEXICO. 

Office:  267  Central  St.,  Lowell,  Mass.  Mine  office:  Moctezuma,  Chihuahua, 
Mex.  C.  M.  EHckey,  president;  Joseph  Jackson,  vice-president;  Clarence  \V. 
Hoyt,  secretary  and  treasurer;  Morris  B.  Parker,  superintindent.  Organized 
November  7, 1905,  under  laws  of  Maine,  with  capitalization  $600,000,  shares  $1 
par.  Annual  meeting,  second  Tuesday  in  November.  On  April  1,  1906,  was 
without  debt  or  liability,  except  an  unaccrued  pajTnent  of  $15,000,  being 
-  the  balance  on  purcliase  price  of  property,  and  had  on  hand  $10,585.86  cash, 
with  $24,363  due  the  company.     Stock  sales  were  suspended  February  2,  1906, 

Lands,  100  pertenencias,  in  the  Bravos  district,  in  the  Sierra  Mojena 
Mountains  20  miles  west  of  Moctezuma.  Property  shows  a  large  number  of 
contact  veins  between  limestone  and  porphyry,  of  which  4  are  undergoing  de- 
velopment, these  ranging  2^  to  40^  in  average  width,  and  gi\'ing  average  as- 
says of  8%  copper,  3  oz.  silver  and  $1  gold  per  ton,  from  cuprite,  malachite, 
chaloopyrite  and  occasional  chr3rsocolla.  Developmentis  by  several  shallow 
sliafts,  deepest  75',  and  9  short  tunnels,  longest  120',  with  ii-W  of  underground 
openings,  estimated  to  show  2,500  tons  of  ore,  with  2.50  tons  blocked  out  for 
stoping.  Has  a,25-h.  p.  hoLst,  good  for  500'  depth,  and  a  small  Gardner  air- 
compressor,  with  necessary  mine  buildings.  Property  was  a  small  producer  in 
the  past,  but  was  tied  up  by  litigation  for  some  time,  before  secure<l  by  present 
owners.  Company  plans  continuing  development  steadily,  and  shipped  suffi- 
cient ore,  in  the  first  three  months  of  1906,  to  pay  for  the  small  macliinery  plant 
on  hand,  and  all  development  work.  Company  in  not  a  promotion  scheme  and 
has  done  no  advertising.  Management  and  property  are  reganled  favorably. 
CHILCAT  GOLD  &  COPPER  CO.  ALASKA. 

Mine  office:  Haines,  Alaska.     Lands,  168  claims,  on  the  BigSalmon  river. 
J.  K.  CHILD  &  CO.  •  BOLIVA. 

Office  and  mines:  Coro  Coro,  La  Paz,  Bolivia.     Firm  operates  mines  of 
native  copper  in  the  conglomerate  strata  of  Coro  Coro.     Annual  production  is 
about  600  tons  of  barillas  de  cobre  (unsmelted  coppor  mineml),  aveniging  circa 
80%  in  copper  tenor.     Employed  circa  200  men  at  last  accounts. 
SOCIEDAD  CHILENA  DE  FUNDICIOi!fES.  CHILE. 

Letter  returned  imclaimed  from  former  office,  Santiago  de  Cliile.  Mine 
and  works  office:  Tongoy,  Ovalle,  Chile.  At  last  accounts  operated  tlie  Torigoy 
mine,  opened  1860,  making  about  700  tons  of  refine<l  copper  yearly,  also  the 
Guayacan  mine,  opened  1856,  producing  about  800  tons  annually.  Has 
smelting  plants  at  both  mines,  and  buys  custom  ores. 
SOCIEDAD  UNldN  MINERA  CHILENA.  CHILE. 

Mine  office:  Cobi  ja,  Tocapilla,  Antofagasta,  Chile.     Operates  the  Condesn 
and  Union  mines. 
CHILI  COPPER  CO.,  LTD. 

Registered  in  Guernsey,  March  4,  1905,  with  capitalization  £400,000, 
sliares  £1  par.     Apparently  a  wildcat. 
CHILI  COPPER  SULPHATE  SYNDICATE,  LTD.  CHIL?. 

Offices:  101,  Leadenhall  St.,  London,  E.C.,  Eng.     J.  E.  G.  Hadath,  secio- 
cary.     Lands  are  leased  to  Copa^uire  Copper  Sulphate  Co. ,  Ltd . 
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CHITTNA  EXPLORATION  CO.  .  ALASKA, 

Ba Ti k rii i>t .     Pn «[>e rt  y  rki iiicd  is  owned  by  Alaska  Coppcu*  ^  Coal  Co. 
CHLORIDE  GOLD  MINING  CO.  ARIZONA  &  CALIFORJfIA 

Office:  care  of  J.  H,  Hoffnmn.  Pueblo.  Colo.  Mine  otiicje:  Chloride,  Mo- 
have Co.,  Ariz.  L.  Hoffman,  manager.  Property  is  the  Samoa  mine,  a  gold* 
silver-lead  property,  said  io  average  $4  per  ton  in  values,  opened  by  a  SOO'  ahafi 
Company  Ls  said  to  plan  leasing  property  to  the  Arizona  Biiminghain  Gol^ 
Mining  Co.  Lands  include  t  he  I  ron  gossan  groups  1 1  claim^s  in  the  nortbeasteni 
cnrner  of  San  Bernardino  county,  California,  near  the  Nevada  line,  showing i 
strong  iron  capping,  !*eamod  witli  stringers  of  copper  carbonates*  The  g06ttO 
gives  average  aasaya  of  1-6%  copper  and  is  supposed  to  be  the  outcrop  of  n  good 
copper  vein. 
COMPASU  MINERA  y  BENEFICIADORA  MEXICO. 

DE  METALES  DE  CHOIX,  S.  A, 

Is  the  Mexican  incorporation  of  the  Choix  Consolidated  Miotng  Co. 
CHOIX  CONSOLIDATED  MINING  CO.  MEXICO. 

Office:    43  Wall   St.,  New  York,     Bu)sine«^s  Office:  516  Cfrant  Bldg,,  U 
Angeles,  Cal.     Mine  othce:  Choix,  Sinaloa,  Mexico.     Employs  circa  20  mpn. 
U.  A.  TKomaM,  prt^sident-  Tho«.  E.  Mctcalf,  vice-president;  J.  R  Thomas 
secretary;    J.    A.    Muckcchnie,    goncnd    man:iger.      Organised  May,  IJWJ, 
under  laws  of  Arizona,  with  capitalization  $5,CKK),(XI0,  shares  SI  par     LmtUi 
471  pcrtenencia*?,  areji  1,177.5  acres,  also  several  mill  and  smelter  sites,  ia  tli© 
Clioix  di^ilrict  of  Binaloa  and  the  Urirnie  district  of  Chihtiahua.     Hhipmenl^  a^ 
1.062  tons  of  ore,  December,  1900,  to  February',  1902,  inclusive,  to  the  AguasfiaJ^ 
ient«.*5  smelter,  gave  rcivirn.s  ranging  from  111.'^%  up  to  28%  copper,  with  gm&^ 
^*aluea  of  $  1 27,9 1 5.44  and  net  -v'alues  of  $47 ,940.61 .     Lands  are  on  both  sides  c»  * 
the  FviL'i'tc  river,  and  on  the  line  of  tlie  Kansas  City,  Mexico  <fe  Orient  R.  R-  ^ 
now  t>eing  built  to  I'opilobanipo,  and  at  present  only  30  inile^  from  the  mine^  ^ 
Ore  bodies  are  .said  to  measun*  from  5U'  to  300'  in  width,  occurring  as  contact-** 
between  pcjrphyry.  diorite  an<:l  limestone.     Also  has  some  gold  mines,  occurrin^^ 
as  Bssuren  in  granite  and  quartzite.     Profierties  include  a  number  of  &ntigiiii9^ 
and  when  the  railmad  i.s  completed  to  the  mines,  tliey  should  be  able  to  product 
to  advantage.     Ore  shipped,  1 900-1002,  wa»  packed  on  burros  to Topolohampo^ 
atifj  fit^nt  thenw  to  Gwijinas  by  Bttyini,  thence  by  rail  to  Nogales  and  El  Paao^ 
and  thi'Ticxt  to  tlie  smelter  at  AguascaUentes,  a  dLslance  of  nearly  2,000  miles, 
notwithstanding  which  a  fair  profit  was  secured.     Rail  connectious  are  hoped 
for  BtKm,  and  it  is  planned  to  build  a  smelter.      Lands   are  owned   outrighVf 
and  the  compaity  is  free  from  debt.     Property  apparently  is  one  of  promise. 
CHOTA  NAGPUR  MINES.  USBVL 

At  Chota  Kagpur,  Bengal, India.  Were  Tvorkcd  in  very  ancient  days.   Ore 
occurs  as  chalcopyrite,  dissominatxHl  in  schistose  rock.**.     Idle  since  1002-03, 
when  a  local  ctimptmy  did  a  little  development  work. 
CHTASTIE  MINE.  BULGARIA. 

Oihcc:  rare  of  MM.  St«)janoff,  Varh»anofif  k  Co..  Plevna*  Bulgaria  Mine 
oince:  lieiograut'OiK,  Vidin,  Bulgaria.  Lands,  2,50  hectares,  held  under  le4»sc 
Irain  tlie  principality,  sho\ung  2  hsbureiJ  avcrwging  StT  width  audtiOO'  le 
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eairying  chalcop3rrite  assaying   18%  copper,   8  oz.   silver  and     2    dwts. 
gold  per  ton.     Has  3  shafts,  deepest  26(/,  and  15  short  tunnels,  \Nith  i^bout 
5,000  tons  of  ore  in  sight.     Pfesumably  idle. 
COMPAfTlA  MINERA  D£  LA  CIENGUITA,  S.  A.  MEXICO. 

Is  the  Mexican  incorporation  of  the  Ciengiiita  Copper  Co. 
CIEH6UITA  COPPER  CO.  MEXICO. 

Office:  1303-25  Broad  St.,  New  York.  .NOne  office:  Minas  de  Cien- 
giiita, Sahuaripa,  Sonora,  Mex.  Employs  alx)ut  400  men.  Geo.  Beebe,  president 
and  general  manager;  J.  H.  Wilhelm,  vice-president;  C.  W.  Wilhelm,  secretary 
and  treasurer;  Frank  Fitz,  general  superintendent;  Jesse  Scobey,  assistant  sup- 
erintendent. Organized  May  8, 1901,  under  laws  of  Arizona,  with  capitalization 
$10,000,000,  shares  SIO  par;  issued,  $6,700,000.  Was  reincorporated,  1905, 
under  laws  of  Nevada,  and  property  transferred  from  the  old  to  the  new  corpo- 
ration, authority  therefor  being  said  by  management  to  have  been  conferred 
by  vote  of  90%  of  the  shareholders,  but  suit  lias  been  brought  in  the  district 
court  of  Phoenix,  Arizona,  by  some  of  the  dissatisfied  sharesholders  in  the  old 
corporation.     A  portion  of  the  stock  Issue  of  the  old  company  also  is  in  dispute. 

Lands,  937  pertenencias,  area  2,347  acres,  circa  40  miles  southeast  of 
Sahuaripa,  also  about  30,000  acres  of  forest  and  grazing  lands,  all  fairly  wateied 
and  timbered.  Lands  include  the  Mina  Real  dc  la  Tayapu,  the  Minas  dc  las 
Cienguitas  and  the  Ostimuri  mines.  Country  rocks  arc  granite,  porphyr>%  dio- 
rite  and  quartzite,  ores  occurring  in  contact  veins  l)etwecn  granite  andquart/- 
ite.  Developjuent  w  by  shafts  of  12r/  and  13(i'  and  by  18  tuimels  of  3r)'  to 
1200',  6  being  of  400'  to  1,200'  length  each,  giving  about  two  miles  of  under- 
ground openings.  Company  estimates  2,000,000  tons  of  ore  in  sight,  with 
300,000  tons  blo<*ked  out  for  stoping,  which  estimat<»  is  al)Solut(4y  unwar- 
ranted. Veins  are  of  practically  vertical  dip  and  1 3  orelxxlies  have  l^een 
located,  5  of  which  are  being  developed,  these  ranging  from  3'  to  60'  in  width, 
being  traceable  3  miles  in  length  in  one  case,  and  an?  opened  to  depth  of 
SfXy  by  one  tunnel,  the  veins  carrying  sulphide  ores  rkimi'd  to  give  aver- 
age values  of  5%  copper,  70  oz.  silver  and  $3  gold  per  ton. 

Equipment  at  the  mine  includes  a  100-h.  p.  steam  plant,  with  6-drill  air- 
compressor,  30x60'  stone  machine-shop,  assay  office,  store,  miscellaneous  mine 
buildings  and  120  dwellings  for  employes. 

Smelter,  one-fourth  mile  from  the  portal  of  the  principal  timnel,  and  re- 
ceiving ore  therefrom  by  tramline,  has  two  75-ton  reverberatory  furnaces  and  a 
75-ton  calcining  furnace,  producing  matte  averaging  about  24%  copper,  280  oz. 
silver  and  $12  gold.  Ores  are  claimed  to  give  smelter  returns  of  4.8%  copper, 
OS.  silver  and  $2.40  gold  per  ton.  Fuel  is  inferior  wood,  costing  $3  per  cord. 
In  March.  1906,  one  fiunace  in  operation,  was  said  to  be  treating  50  tons  of  ore 
daily.  Expenses  are  about  $lu,000  per  month,  and  company  closed  1905 
with  a  considerable  cash  balance  on  hand,  and  $18,000  due  on  the  smelter. 
Mr.  Wm.  A.  Farrish,  who  reported  on  the  property,  est  imatcs  that  casts  of  min- 
ing and  reduction  should  not  exceed  $7.50  per  ton.  The  property  is  of  value, 
but  is  poorly  located  as  to  transportation  facilities,  and  company's  estimates  of 
ore  reserves,  production  and  profits  are  oveivsanguine. 
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CINCmif  ATI  CONSOLIDATED  Mlinif G  CO. 

Office:  care  of  A.  Hanauer,  Jr. ,  Salt  Lake  City,  Utah.    Lands  arei 
county,  ITtuli.     Not  a  producer,  and  refuses  to  give  any  statement. 
CmCUMSTANCE  GOLD  &  COPPER  Mlinif G  CO. 

Mine  office :  Huron ,  Ya\'apai  Go. ,  Ariz.    Presumably  idle. 
aTY  ROCKS  MINING  CO. 

Office:  careof  Ja8.  P.  Edwards,  secretary,  Houghton,  3Cich. 
Alta.  Salt  Lake  Co.,  Utah.     Robert  L.  Edwards,  superintendent 
held  under  bond  and  lease  by  Messrs.  Wm.  S.  Cleaves,  James  P.  Ed* 
Jolin  Slockett,  and  pa>n[ncnt^  have  been  niade  on  the  bond, 
by  tunnel,  slio^nng  an  1 8'  ore  body  of  exceptional  promise.     Ploporiy  I 
duced  $r>S7,000  ore  values  in  the  past.     Assays  of  13%  to  18%  < 
Ix^n  seciutMl.    Plans  shipping  ore  over  the  Cont  inental  Alta*s  5-mile  a 
CLAIRE  COPPER  CO. 

Mine  office:  Montpelier,  Bear  Lake  Co.,  Idaho.     G.  C.  Gray,  [ 
treasurer;   A.  D.  Young,  secretary.     Organized  Sept.  16,  1902,  \ 
Idaho,  with  capitalization  $200,000,  sliarcs  .^Oc.  par.     Lands,  3  dami^l 
acres,  in  an  imorganized  mining  district  of  Rear  Lake  county.    Vciiiic 
fissures  in  sandstone,  and  as  ci>ntacts  l)etween  limestone  and  porphjiTfl 
ores  assaying  4.0^^-.  cop|)er,  10  oz.  silver  and  alx>ut  $1  gold,  from  a  ISTi 
rying  cuprite.  mcIaconiU\    diopta^w  and   chrysocolla,  opened  by  i 
HM)'  and  200'.     Pix-^umubly  idle. 
CLAIRMONT  MINE. 

.M inc  oHiiv :  Stovcnsville,  l^i  vail i  Co. .  Mont .     .\mos  Buck  ft  Co.,  c 
CLARA  COPPER  CO. 

I.**ttor  n'Hiriiotl  uiu-huined  from  funncr  mine  office,  Thompsons  Utikj 
CLARA  GOLD  &  COPPER  MINING  CO. 

Mine  otlico :  ( Manv.  Yuma  Co. .  .\nz.     J.  E.  Rodgers,  manager. 
dr>'  rlaims  on  Hla<'k  Moimtain,  al)out  25  miles  east  of  the  Colorado  m 
ing  a  ^)'  to  "lO'  vein  carrjHng  good  gold  values.     Territoiy  is  to  bee 
by  tlie  Arizt>na  vV  California  railraid. 
CLARA  mNING  &  SMELTING  CO. 

Mine  v^lluv:  Hut  te.  Silver  Bow  Co.,  Mont.     Organized  Blay,  1906,  by  I 
A.  Cirigg.  Jolin  Cn>zicrand  Hugh  Gillis,  of  Butte,  with  a  pdid-in  capital,! 
etUy  all  in  c;isli,  of  three  dollars.  This  would  Ix*  20.000  reis,  in  Braiiliaail 
CLARA  ST.  DORA  COPPER  MINING  CO.  At 

SucaHHltxl,  1M>7.  by  New  Clara  St.  Dora  Copper  Mining  06.   Noliil 
CLARK  CONSOLIDATED  BfiNING  CO. 

lA»ttcr  reuinioil  uui'lamuHi  from  fomicr  office  and  mine,  Dou^as,  ( 
Ci>.,  .\riz.  .1.  1\.  riark.  prvvidont ;  H.  H.  Skiles,  secretary  and  treasurer;  W-^ 
Mclvon^.  nla!!ai^T.  Laiuls.  10  claims,  riroa  10  miles  ea.st  of  Douglas,  A04 
veins  of  'X  to  li>'  widili.  carryinfij  on's  of  coppc»r.  li*ad,  silver  and  gold,  'WBK^ 
\\y  to  S'*;-  iH^pi^T.  will;  $:>0  to  $.'?.>  gi^ld,  silver  and  lead  per  ton,  opened  Ijf 
iW  sliaft. 
CLARK  MINE.  MfXaH 

Lands,  circa  2..*i00  acres,  lying  south  of  Copper  Harbor,  Keewenav  ocNi 
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IGchigan.  Opened  1858,  and  idle  many  years.  Total  production  93  tons, 
1,915  lbs.  fine  copper.  Was  owned  by  Edouard  A.  J.  Estivant,  Paris,  France, 
but  is  now  controlled  by  the  Oalumet  &  Hecla  Mining  Co.,  presumably  by  pur- 
chase in  1905,  though  possibly  held  under  option.  Was  tested,  1905,  by  dia- 
mond drills. 
KOlflGUCHE  HttTTENAlCT  CLAUSTHAL.  GERMANY. 

Works  office:  Clausthal,  Hanover,  Germany.     Herr  Bergrat  Boltze,  mana- 
ger.    Property  is  a  silver-copper  smelter,  operated  under  state  au  spices. 
CLAYTON  MINING  &  SMELTING  CO.  IDAHO. 

Mine  office:  Clayton,  Custer  Co.,  Idaho.     Lawrence  Green,  general  mana- 
ger    Lands,  18  claims.     Ores  carry  silver,  lead  and  copper.     Has  water  and 
steam  power  and  a  50-ton  smelter.     Presumably  idle. 
CLEAR  CREEK  MINING  &  REDUCTION  CO.  COLORADO. 

Muie  office:  Russell  Gulch,  Gilpin  Co.,  Colo.     F.  R.  Carter,  superintend- 
cmt.    Property  is  the  Saratoga  mine,  carrying  gold,  silver  and  copper  ores. 
Has  steam    and  electric  power,   and  owns  a   pyritic   smelter,  at  Golden, 
Colorado. 
CLEOPATRA  COPPER  CO.  ARIZONA. 

Office  and  mine:  Jerome,  Yavapai  Co.,  Aria.  Employs  15  men.  Geo.  W. 
Hull,  president,  treasurer  and  general  manager;  H.  E.  Wilcox,  secretary.  Or- 
ganized 1902,  under  laws  of  Arizona,  with  capitalization  $4,000,000,  shares  $1 
par.  Lands,  13  claims,  11  patented,  area  circa  200  acres,  in  the  Verde  district, 
showing  sundry  fissure  and  gash  veins,  of  which  several  are  being  developed, 
thesegiving  oresassaying  1  %  to  65%  copper  and  1  oz.  to  500  oz.  silver,  with  fair 
gold  values.  Has  6  shallow  shafts,  of  25'  to  150'  depth,  and  9  tunnels,  of  which 
the  3  longest  are  200',  275'  and  1,750',  principal  tunnels  being  known  as  the 
Dillon  and  Winningham,  with  a  total  of  nearly  one  mile  of  underground  open- 
ings, estimated  by  company  to  put  2,000,000  tons  of  ore  in  sight.  E(|uipment 
includes  steam  plant  with  hoists  and  air-compressor,  and  necessary  buildings. 
Material  for  M)0-ton  smelter  was  delivered  January,  1906,  and  it  was  planned. 
to  have  same  in  blast  by  July,  1906.  Property  seems  well  managed,  and  ap- 
parently is  making  fair  progress. 
CLEOPATRA  GROUP.  CALIFORNIA  &  OREGON. 

Office:  careof  F.H.Osgood,  Seattle,  Wash.  F.  H.  Osgood  and  J.  S. 
Crawford,  owners.  Lands,  45  claims  and  a  40-acre  millsite,  in  Del  Norte 
county,  California  and  Josephine  county,  Oregon.  Sliglit  development  shows 
good  ores,  and  native  copper  in  masses  up  to  several  hundredweights.  Dis- 
trict is  isolat-cd  and  difficult  of  access. 
CLEVELAND-ARIZONA  MINING  CO.  ARIZONA. 

Office:  Tucson,  Ariz.  Mine  office:  Red  Rock,  Pinal  Co.,  Ariz.  Capitaliza- 
tion $350,000,  shares  $1  par.  Lands,  10  claims,  lying  south  of  the  Imperial 
mine,  in  the  Silver  Belt  I^ountains,  within  7  miles  of  the  Arizona  Soutliern  rail- 
way, in  the  Silver  Belt  or  Ajo  Biisin  district.  Coimtry  rocks  arc  granite, 
rjuartzite  and  limestone,  with  ore  bodies  occurring  as  contact  veins,  carrying 
sulphides  at  depths  of  55'  to  150'.  Gangue  usually  is  granite  and  lime-por- 
phyiy.    Developments  are  said  to  be  of  a  favorable  nature. 
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CLEVELAND  GROUP.  PfEW  M2Xim 

Mine  office:  mre  of  Gch>,  11  TTtter,  Silver  Cily  tyrant  Co.,  N,  M.    UuuU 
120  acres,  S  rnilas  south  of  Silver  City,  on  the  west  .nlope  of  the  l*iiim  Alto* 
Mountains,  showing  ores  carrying  copper,  xinc,  silver  t-nd  gold.     1 1  is  plaDDed 
tt)  l>t*gin  Klkipments^  I'.XMl*  to  tfie  Comanche  nmelter 
CLEVELAND  &  MONTANA  MINE  MOHTAHA. 

Letter  returned  uiiolMimeii  from  former  mine  officet  Butte,  Silver  flon 
Co.,  Mont.  Lands  were  sundry  ekims  h\  Lejilie  Gulch,  cipem'd  by  n  W  timnfl. 
CLIFF  MINE.  "  MlCfflGAH. 

* Jvvntxl  by  Tamamek  Mining  Co. 
CLIFTON-ARJZONA  COPPER  CO.,  LID.  ARIZOHA^ 

8nc<'eedp(t  by  (liftoi)  (  onsolidaled  Copper  Mines  of  Arizona,  Ltd 
CLIFTON  CONSOLIDATED  COPPER  MINES  OF  ARIZONA,  LTD.    ARIZOBJL 

AbsorlMVLl,  1  JM):i,  by  New  Enj^laiid  *t  C  lifton  Copper  Mine.-*  of  Arizoim, 
CLIFTON  COPPER  BELT  MINING  CO.  UTAH^I 

Ollicc:  :l*1-Ij.t  Wc.st  Second  Sfjuth  St.,  Salt  I^ke  City  Utah.  Clyde  ILl 
Wilson,  president;  Frank  L.  \Vil>K>n,  secretary',  treasurer  and  general  maiiaferJ 
Capitalization  $2.'i,(XX),  shares  .5c  par,  I^ntlK  are  in  the  I>eep  Creek  di^tncl  ofl 
Utah .  Has  secnreil  asMayn  of  35.5%  copi^er,  9  o/.  silver  and  $1 .2tJ  gold  per  ton  J 
CLIFTON  COPPER  MINES,  LTD.  ARIZOHaJ 

tJlhrc:  'V2  U  all  St,,  Nrw  York.  Lnntl.H.  8  elaints  arpa  lO.*!  acn's.  King 
east  of  the  St jiinlard  ttiiiic.  Is  controlled  by  Standanl  Consolidatenl  Coppi  r C*i, 
CLIFTON  COPPER  CO.  "  NEW  MEXICO 

Urtire:  Deniiiig,  N.  M.  Mine  office rSaivt a  Rita,  Grant  Co..  N.  M,  J. 
Bumside,  pre.sidet>t;  F,  F.  RogK^rs,  S4Trptary;  M.  M.  Z.  Elliott,  stiperintrn 
d?nt,  C'rganized  HKM),  with  capitalization  So(X>,000,  shares  $5  par, 
in  the  Central  district  of  Grant  count/,  were  in  litigation,  but  comp 
secured  a  satisfarforj'f«etTleinent,October»  HM)3.  Mine  has  5  Hbafti*,  de 
235',  showing  an  on?  body,  said  to  be  40'  to  50'  wide  an<l  a  half-mile  Ion 
carrying  oxide,  carlxmate  and  sulphide  ores,  with  occAsional  native  cop 
One  is  of  concent nUinf?  grade,  with  ocra«iona!  high-grade  J5a>"streaks.  Mill 
shows  conn ideru tile  ore  ready  for  sloping.  Has  titeani  hoist**  and  a  65-tfl 
concentrator  with  2  Huntington  mills,  2  Wilfley  tables  and  2  8t4mdani 
centrators.  Prpj^umably  tdle, 
CLIFTON  COPPER  mNING  CO. 

Presumably  dead.     A  8tock-jobhing  st^heme,  promoted,  189S,   by  Juliu 
heBzyuaky,  of  New  York. 
CLIFTON  TINTO  COPPER  MINES,  LTD.  J 

Voluntarily  wound  up,  March,  1903.  1 

CLIMAX  GROUP  MINING  CO.  WASHINGTON. 

Office:   care  of  E.  W.  Berrj%  1203  Maxwell  Ave.,  Spokane,  Wash.     Mir^i 
offioe:  Baring,  King  Co.,  Wash.     J.  J.  Browne,  president;  J.  W.  DougU 
vice-president;  Frank  P.  Smith,  general  manager.*    Organised  under  lav 
of  Washington,   with  capitaUyjition  Sl,5lX>,iX»0,  shares  Si    par.     LamU, 
claiJna,  aa^a  ISO  acres,  also  a  20-acre  millsitc.  in  the  Index  district.     Countf! 
lockn  are  granite  and  diorite,  showing  several  conflict   veins,  of  vbch  tia 


CLIMAX-COMIUILU 

^  timlt,  two  short  tunneb  Jind  a  345'  tunnel^  latter  not 
lliOttiite  and  clialfopyrile,  giving  assays  of  3%  to  31% 
to  TO  02.  silver,  and  from  a  trace  to  Sti  gol J  per  ton.  PrQ|H 
Krvend  seaeoos,  except  for  asH!sauienl  work,  but  niunagemtnl 
pmmtig  operations  duiing  1906. 

iDCmG  CO.  COLORADO, 

i^CBfie:   Cimnite,  Chaffee  Co.^  Oolo.     B.  H-  Peltoti,  president.     Prop- 
■Aptitlulix  mine,  carrying  on^  of  gold,  ailver  and  copp^*r, 
^BUG  CO.  COLORADO. 

^Ktumed  unclaimed  from  former  mine  office,  Ouniy,  Ouray, 
^PlDperty  was  I  he  Silver  Link  mine,  carrying  ores  of  gold,  silver 
IT, 

XnnilG  CO,  WASHINGTON. 

r,  501  Provident  Bldg,,  Tacoma,  Wash.     Mine  offiw:   North  Bend, 

Wanh.     Employs  12  men.     A,  J.  Weaver,  president  and    gcnen\l 

W.  S^  Jackson,  viee-pncsident :  A   R.  Wat^son,  secretary:  R.   ( 

irer,   Jas*    R,   Shearing,   mine  superintendent;  A,      Koberle, 

MiUBtd    November,    1901,    under   laws   of   Washington,    with 

i2^'»00,000,  shares  $1   par     Title  changed,  circa   1^05,  from 

of   Stite  Thing  Gold-C'opper  Mining  <fc  Smelting  Con^ptiny. 

area  1  to  acres,  also  2,900  acre*:  mLscellaneous  lands,  in  the 

fibo^ing  7  figure  veins  in  granite,  of  which  one,  undergi^ing 

it,  ifi  repoiteil  by  comjmny  lo  average  45'  width.     Development 

i  of  20ir.  300'  and    600'.  with  1,175'  of  underground  opimings, 

Imported  by  com  puny  to  carry  average  valvies  of  4.1%  copper, 

fmM^d  $2  golil  per  ton.     These  value-s  are  only  -^  fraction  of  those 

i^porte'd   by  ihc  Sun?  Thing  compflny,   and   probably  are  nitich 

Has  water  power  and  hwptri?  to  sf»curu  mil  connect ion», 

,  on  whirii  it  wils  planned  to  begin  work  April,  1906. 

IRY  COPPER  SMELTING  CO.,  LTD.  AUSTRALIA. 

seded,  1S1>5.  Ipy  New  Cloncurry  Chopper  &  Smelting  Co.,  Ltd, 

WPSSt  DEVELOPMEHT  SYNDICATE,  LTD.  IRELAND 

m:     100,    Wiuchester    House,    London,    E.  C,   Eng.,  Mine  ofBce: 

Qottoty  Cork,   Ireland-      R.  J.   Norton    Dawson,   chairman;  A.  E. 

Lpecretary.     Organijied  Aug.  26,  1^)04,   with  cupitidi^dtion  £10,(X)0, 

nrnt;  issued,  £4, .567-     Property  is  an  option  to  lease,  at  £20  yearly, 

■oyalty*  a  tract  of  about  1K30  acres,  lyinja;  southwest  of  lands  of  the 

%  Copper  Mines.  Ltd.     Property  is  undergoing  explomtion. 

:  MINING  CO.  UTAH. 

,.tfir..     Bingham   Canyon,   Salt    Lake  Co,,   Utah,     Lands  lie   l>e- 

(jn  Consoliijated  and  LTmted  States  mine^.     Management 

*p  prop«Tty  by  a  1  .OOO*  tunnel.     Idle. 

IG  St  SBIELTING  CO..  LTD.  MEXICO. 

72.   Monterey,  N,  L,,  Mex.     Mine  officei  Viesca,  Coa- 

ioys  cina*  5(^>0  men.     G.  F.  Meehim,  president;      Frank 

lident;  Walter  E.  Parker,  secretary  and  general  maa- 
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ager;  F.  W.  Draper,  mipcrinteTidcnt.  Operates  the  SantA  Bliuia,  FultAM 
aritl  othrr  miticrf,  riirryiiig  orrfs  fjf  eopper,  Iwid^  silver  and  Rolfi,  opened  by  a 
70U'  itiain  .shjift  arul  a  1,(KXJ'  riuiin  tunnel.  Has  Bteani  ami  eleetnc  ptmcr 
and  H  2Jjt}-ton  iirni'Uer,  bknvn  in  early  in  ltMi3,  jsineUer  and  niinea  being  ooo* 
iiecicd  by  railroad.  HriieUer  is  said  not  to  be*  operated  rcjrularly.  h  eon- 
dticted  \\^  a  elose  eorfHiratioa,  crunpany  makinjc;  no  returns  in  tfsprmy 
to  quest  ionB.  The  gone  ml  miinager  stiites  that  tlie  company  is  incirMing 
its  cash  Hurplns.  Prcniuction,  10CI3,  was  178,865  lbs.  fine  copper 
COAST  LINE  COPPER  CO.  MEXICO, 

Office:  Ia\  Calera,  Altar,  Sonora,  Mex.  John  T,  Cave,  president.  Jml- 
8on  A.  Elliott,  «c^cnHary;  John  Henderson,  general  manager.  Organii^d, 
1902,  as  su<'ec\Hsor  of  the  Porvenir  <le  Sonora  company.  I^ands  incluik 
a  gold  pnii>»'rty  at  Kl  <Jrn,  It  miles  fn'>|n  Fozo,  in  the  Ures  di»»tnct,  jiod  • 
copper  proixTty,  formerly  a  profitable  siher  producer,  in  the  Altjir  distrift* 
Gt)ld  mine  hius  a  plant  with  Huntington  mills.  At  close  of  1903,  mana^ 
ment  was  endeavoring  to  arrange  for  resumption  of  work  at  the  gold  property. 
COAST  RANGE  COPPER  CO, 

I neorpora ted  January  16,  1903,  at  Roseburg,  Oregon,  i^dth  capit»Uiatiof> 
$25,0rKl,  in  500  t^hares,  p:ir  $50,  by  T,  R.  Sherickn,  et  al. 
COBAR  CHESNEY  COPPER  &  GOLD  MINING  CO.  AUSTRALIA- 

Mine  office:  Cobjtr,  Robinson  Co.,  N\  S.  W,,  Aui^tmlia.     Employs  nbmt 
100  men.    J,  Wooleoek,  niamiger.     Was  opened  as  a  gold  mine,  the  outero|-*^ 
carrying  no  ixipi»er,  but  at  depth  of  \hh*  carbonate  ores  wen?  founds  and  a^  j 
250'  depth  eliideopyrite,  coated  with  melaeonitc,  in  con^^iderabb  qtmntitic 
Main  sliaft  \a  alwiut  600'   in   depth,  in  on?  carrying  2%  to  8%  copper  anci 
about  3  dwts.  gold  jier  ton,  showing  one  35'  ore  body,  avenigmg  3%  coppfi 
for  u  k'ugth  of  8<XK.     Has*  steam   power,   lO-stamp  mill  and  25-ton  eoncea- 
tnitor,   ore  and  concentrates    being   smelted   at    the    Great    Cobar   works 
Prudueea   about   150   Ions   fine   cop[X'r  yearly*     The  concentration   proees 
givefi  a  triul  at.  themine^  lias  not  proven  a  sucoe€8,  orea  jiveraging  about  3*^5? 
only. 
COBRE  DE  GRANDE  MINING  CO.  MEXICO  - 

Office:    Bisbee,  Ariz.     Lanib,  sundry  claims,  in  Sonora,  Mexico^  slightly 
developed  by  ttjnnels,  showing  high  grade  auriferou!*  copper  on?. 
CORBE  GRANDE  COPPER  CO.  MEXICO^ 

Absorbed  by  Oinanea  Consolidated  Copper  Co.,  S.  A.     Sundty  »harB- — ' 
holders  an'  engaged  in  litigation,  hoping  to  get  something  from  the  (Jreen^^' 
C/on:4oUdat4Hl,  but  with  poor  prospects  of  succesa. 
COBRE  MINING  CO.  AIUZONA  - 

Siuite  LIS  Uel  Col>re  Con^^^ohdated  Mining  Co. 
COBRELOMA  CONSOLIDATED  COPPER  CO.  ARIZONA^ 

Office;  212  Henne  Bldg,,   Ix>s  Angeles,  CaL     Mine  office:  MiddlcmarrlB^^ 
(^chi.se    Co.,    Arix.     RieharLl  Gird,    preaiilent;  M,  M.  O 'Gorman,  vice-pn 
ident;  Wm,  J,  Gird,  secretary  and  treasurer;    prece<ling  officers^  Robert  (^^  * 
DaviM  and  Edw,  C.  Kelley,  dirt^itors.     Organized  under  lawa   of  GiUforaii 
with  eapilaliisation  S1,(K)0,000,  slvure^  550  par;  isaued,  $500,000*     Lands, 
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claims,  in  9  groups,  which  have  had  more  or  less  desultory  development  in 
ibe  past,  9  miles  west  of  Pearce,  present  terminus  of  the  Arizono  &  Colorado 
railroad.    Surface  indications  arc  promising,  but  development,  which  is  to 
a  linuted  depth  only,  has  as  yet  shown  no  large  ore  bodies.    Property  is  opened 
by  the   165'   Ella  shaft,   showing  4%  ore;  the  105'  Emma  shaft  and  the 
120'  Emma  tunnel,  the  344'  Iron  Age  tunnel,  crosscutting  a  12'  vein,  and 
the  3S6'  Carpena  tunnel,  planned  to  cut   rich   ore  outcropping  on  the  sur- 
face of  Richmond  Hill,    and  a  90'  tunnel    on  the  Cobreloma  claim,  plan- 
ned to  penetrate  Copper  Glance  Hill,  which  shows  sulphide  ore  in  a  70' 
shaft.     There  also  arc  seVeral  other  shallow  shafts.    Ore  occurs  in  a  mineral 
zone  carrying  6  distinct  veins,  which  are  substantially  parallel,  limestone 
and  porphyry  being  the  country  rocks,    with    a    garnet  capping    that   is 
2(XK  wide  in    places.      Property  has  steam  power  and  a  telephone  system, 
and  is  regarded  as  promising.    It  is  planned  to  consolidate,   1906,  with*  the 
Ad'ddlemarch  Copper  Co. 

COMPAfTlA  COBRIZA.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Tepezald,  Aguasoali- 
entes,  Mexico. 

MIKA  LA  COBRIZA.  MEXICO. 

A  mine,  at  Matehuala,  San  Luis  Potosf,  Mexico,  operated  by  the  National 
Metallurgical  Co. 
COlCPAlllA  MINERA  LA  COBRIZA.  MEXICO. 

Mine  office:  San  Dimas,  Durango,  Mexico. 
COlCPAlllA  MINERA  COBRIZA  y  ANEXAS.  MEXICO. 

Mine  office:  Alamos,  Sonora,  Mexico.  Manuel  Salazar  y  Perron,  man- 
•ger.  Ores  carry  gold,  silver  and  copper.  Mine  is  opened  by  sliafts  and 
tunxiels. 

MIKA  COBRIZAS.  BOLIVU. 

Office  and  mine:  Lipez,  Bolivia.  Is  a  considerable  producer  of  native 
copper,  making  more  or  less  silver  as  a  by-product. 

CaCHISE  CONSOLIDATED  COPPER  CO.  ARIZONA. 

Office:   1404  Arrott   Bldg.,   Pittsburg,   Pa.     Mine  office:   Paradise,   Co- 
cbise  Co.,  Ariz.     Employs  about  50  men,  mainly  M(»xicans.     Henry  F.  Alex- 
ander,   president    and    general    manager;    W.    C.    Hagan,    vice-president ; 
Howard  H.  Douglas,  consulting  engineer;   Harry  Ilolburn,   suix^rintenilent; 
C.    S.    Hagan,   mill    superintendent.     Capitalization    $1,500,000,  shares   $1 
pt».r.    Lands,   17  claims,  including  the   Davis  group  of   13   claims,  bouglit 
for   $S2,500,  lying  about  6  miles  northeast  of  Paradise,  wlierc  tlie  company 
ha«  platted  a  townsite  called  Pittsburg.     The  150'  Ainsworth  sluift  is  sunk 
at  an  angle  of  60°.     The  Trea.sure  shaft  shows  a  4'  vein  giving  average  assay 
values  of  about  $75  per  ton  in  copper,  gold  and  silver.    The  ISO'  two-compart- 
ment J)uplex  sliaft  shows   ijiixed  sulphides,  carrying  liigh  values  in  eopjvr, 
golti  and  silver,  an<l  containing  heavy  percentages  of  zinc.     Macliinery    in- 
cludes Webber   5-h.    p.    and    150-h.  p.  gasoline  en;];in<s,  rind  a  small    elec- 
tric light  plant.     The  mine  shippcnl  some  on;   to   smelters,   lute    in     UM)4, 
Mid   is  building    a    concentrator,    which    should  be    in  oixTation  l>efore 
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end  of  1906.    The  mill   is  62x100",  45'   high,  and  is  to  have  OBtj 
3  sets  of  rolls,  3  elevators,  2  jigs  and  2  settling  tanks.    Water  it  j 
from  two  welLs  and  is  pumped  into  five  6,00(>-gaUon  tanks^ 
about  2,500  gallons  daily.    The  property  seems  to  be  vigNWidf  : 
and  is  considered  promising. 
COCHISE  COPPER  MINING  CO. 

Reorganized,  August,  1905,  as  Cochise  Development  Cd. 
CpCmSE  DEVELOPMENT  CO. 

Ofl5ce  and  mine:  Bisbee,  Cochise  Co.,  Ariz.     Employs  30  i 
Shattuck,    president;   C.    L.    Jones,    vice-president    and  geoenl 
Harry  Duey,  secretary;  Jascph  M.  Muheim,  treasurer;  R,  J. 
superintendent.      Organized   August  1,  1905,  under  laws  of 
capitalization  $1,000,000,  shares  $10  par,  as  successor  to  the  ( 
Mining  Co.      Annual    meeting,    second    Tuesday   in   Janusiy. 
claims,   area  175  acres,  iibutting  on  the  Holbrook  mine  of  the< 
Consolidated.     Has  a  SOO'    two-compartment    shaft,    with   a  driflf 
SOO'  level  sliowing  small  bunches  of  sulphide  ore.     Shaft  is  b^ng  I 
to  3-compartment  size,  and  is  to  be  sunk  to  the  porphyry-scfaki  ^ 
and  crosscuts  driven  theure  to  t  he  presumed  ore  body.     MachuHfy  j 
a  10x30^  first-motion  doublt^dnun  hoist,  good  for  1 ,200^,  a  6-dril  I 
straight-line  air-couipressor   and    a  100-h.  p.  Atlas    boiler.     Hss  i 
house,  lK)iler-ho»iS{',  2t)xl(K  carp(»nt(»r  shop,  20x1^0  'smithy  anda< 
Property  is  considen^d  promising. 
COCHISE  EXPLORATION  &  DEVELOPMENT  CO. 

Office:   BislxM^,   Ariz.     Mine  office:  Fronteras,   Sonora,   BlexMO.  ' 
sundry  claims  at  the  southern  end  of  tlM»  Ajo  Mountains,  about  I 
west  of  Fronteras.  sliowing  on»s  assaying  well  in  copper,  lead,  sflveri 
COCHISE  IflNING  &  MILLING  CO. 

IVad. 
COCHISE  PROSPECTING,  MINING  &  DEVELOPMENT  CO. 

Succeeded,  January  25,  1900,  by  Brooks  C-onsolidated  Copper! 
COCONINO  COPPER  CO. 

Letters  n»tumed  unclaimed  from  former  office,  Chicago,  Ills.,  and  hI 
mine  office,  Ryan,  Coconino  Co.,  Ariz.,  via  Kanab,  Utah.  Donsldl 
president;  L.  P.  Boyle,  secretary;  W.  S.  McComick,  treasurer;  E.P., 
general  manager.  Organiz<Hl  1001,  under  kws  of  New  Jersey,  withi 
ization  $6,(KK),000,  shares  $10  par.  Lands,  33  claims,  area  660  acrea^  i 
acres  miscellaneoius  lands,  showing  blanket  veins  carrying 
ores,  estimated  to  average  10%  copper,  which  are  stripped  and  ' 
cast.  Estimated  amount  of  ore  in  sight  is  500,000  tons,  with  100^0 
blocked  out  for  .st oping,  lied uct ion  plant,  at  Ryan,  7  miles  .fniAlj 
receiving  ore  by  wagons,  lias  a  100-ton  Neill  leaching  plant  and  ■ 
smelter.  Prop(»rty  is  leaseJ  to  FCsmeralda  Copper  Precipitating  Oo^ 
COLDWATER  COPPER  MINING  CO.  COM 

Office:   Zy2   West   Ct^lar  St.,  Kalamazoo,   Mich.     Mine  office: 
ment.  Carbon  Co.,  Wyo.  Employs    30    men.      Z.    L.     Baldwin, 
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E.  S.  Dniry,  vice-president;  Edwin  Gillis,  secretary  and  treasurer;  Burr  Lol>- 
dell,  general  manager.  Organized  May  18,  1900,  under  laws  of  Wyoming, 
with  capitalizs^tion  $1,000,000,  shares  $1  par.  Lands,  5  claims,  area  circa 
50  acres,  also  20  acres  miscellaneous  lands,  in  the  Pearl  district  of  Larimer 
county,  Colorado.  Property  is  known  as  the  Wolverine  mine.  Country  rocks 
are  granite  and  diorite,  with  3  fissure  veins,  of  which  one,  of  20^  estimated 
width,  shows  oxide  and  carbonate  ores,  and  native  copper,  with  sulphides  at 
a  little  depth,  estimated  to  carry  an  average  of  10%  copper  and  8  oz.  silver 
per  ton,  opened  by  shafts  of  80'  and  1 70',  bottom  of  principal  shaft  showing 
massive  chalcocitc  and  a  little  disseminated  chalcopyrite,  of  high  average 
grade.  Developments  arc  regarded  as  promising.  Has  steam  power.  Prop- 
erty has  been  leased,  for  a  3  to  5  year  term,  to  the  W^olverine  Leasing  & 
Mining  Co.,  composed  of  Coldwater  shareholders,  and  was  producing  50  to  70 
tons  of  ore  daily,  in  spring  of  1906. 
SOCIEDAD  COLECTIVil.  CHILE. 

Said  to  operate  the  Tiltil  mine,  department  of  Santiago,  Chile.     Title 
given  probably  is  incomplete. 
COLOHBIA  GOLD  &  COPPER  CO.  COLOMBIA. 

Thos.   S.   Moffat,   president   and    Pooh-Bah.     Capitalization,  $125,000, 
•hares  $10  par.     Lands  are  sundry  undeveloped  government  concessions,  in 
the  Republic  of  Colombia. 
COLONIAL  COPPER  CO.  NOVA  SCOTIA  &  ONTARIO. 

Office:  716  Law  Bldg.,  Baltimore,  Md.  Mine  office:  Cape  D'Or, 
Cumberland  Co. ,  Nova  Scotia.  J.  A.  Hanway,  president;  W.  J.  Sneer- 
inger,  vice-president;  Chas.  J.  Griffith,  secretary;  F.  B.  Speed,  treasurer; 
Reginald  W.  Petre,  general  manager;  S.  M.  Archibald,  mine  superintendent. 
Organized  January  19,  1899,  under  laws  of  West  Virginia,  with  capitali- 
zation $5,000,000.  Bonds,  $300,000  authorized,  at  6%;  issued,  $116,000. 
Lands,  circa  2,000  acres,  well  timbered,  showing  6  contact  veins,  of  which 
3,  undergoing  development,  are  said  to  average  25'  width,  and  to  carry  2.5% 
copper.  Development  is  by  a  500'  inchne  shaft  and  2  vertical  shafts. 
Equipment  includes  3  large  and  6  small  hoists,  3  Rand  air-compressors 
and  sundry  small  mine  buildings.  Property  has  a  400-ton  concentrator, 
with  Blake  cnishers,  roUs  and  15  jigs,  connected  with  the  mine,  IV^  miles 
distant,  by  a  36*  narrow-gauge  railroad.  Nearest  railway  is  30  miles,  but 
property  is  located  on  the  Bay  of  Fundy,  and  receives  machinery  and  sup- 
plies by  water.  Company  also  o>\tis  the  New  Annan  mine,  carrying  sul- 
phide ore  in  lenses,  and  the  Chandos  mine,  in  Peterboro  county,  Ontario, 
latter  showing  a  4'  vein,  assaying  8%  copper,  but  idle  for  some  years. 

Company  was  in  financial  straits  and  a  {petition  in  bankruptcy  was  filed, 
1905,  but  was  dismissed  later,  through  a  practical  reorganization,  by  share- 
holders, leading  to  a  general  change  in  the  management. 
COLONIAL  COPPER  CORPORATION,  LTD.  AUSTRALIA. 

Offices:  615,  Salisbury  House,  London,  E.  C,  Eng.  G.  Hardie,  chair- 
man; C  P.  Oswald,  secretary;  J.  Wills,  mine  manager.  Organized  March 
29,  1899,  with   capitalization    £125,000,  shares   £1   par;  issued,  £102,507. 
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Lands,  245  acres,  freehold,  20  miles  from   LithgQw,  Robinson  cottnty^  New 

South   Walt'S,     lilk'   for  some  yeiir^, 

COLORADO-BOHEmA  MIIimG  &  COLORADO  &  OREGOH. 

BraLlHG  CO, 

Office:  15.  Willitim  St„  New  York.     Albert  Hawkins,  pnesident;  0.  K 
Henzer,  secretary  ixnd  treasunT,     Qrganizeil  under  laws  of   Colorado,    with 
capitalization   Sl/25n,(XK>,   shares   $1    pv<ir.     l^nds,   sundry  gold  and  coppef 
claims,  in  various  districti>  of  Ori»^on  and  Colomdo. 
COLORADO  &  COTfWECTICUT  GOLD  MIIflWG  CO.  COLORADO, 

omve:  35,  Wall  8L,  New  York.  Wni.  Garlirk.  pn-Bident;  A.  S.  Garlick, 
secretary.  Organi/.t»d  19<)2,  under  lawf^  of  South  Dakota,  with  capitalisa- 
tion SI00,<XI0,  shanks  S5  par,  non-asos'?ssabl^.  l^nds,  3  claims,  area  21  acrea, 
ktiown  as  the  Dolly  Varden  mine,  in  the  Galena  district  of  Hinsdale  county, d 
Colorado.  C^^nipany  is  prosixrrtinc  three  2'  fissuiie  veins,  (?i\ing  assays  of  9% 
to  10%  copper,  with  good  silver  valui?s,  from  clialcopyrite,  tetrahedrite, 
and  occasional  argent itc.  Has  a  50'  ^haft  and  an  800'  tunnel.  Com- 
pany's prospectus  quotes  Edwin  J,  Hiiilbert.  as  predicting  fin  187©)  that 
this  property  will  equal  the  Ciilumet  &  Ilecla  as  a  dividend-payer.  Pre- 
sumahly  idle. 
COLORADO  CONSOLIDATED  MUflNG  CO,  COLORADO, 

Mine  ofBre:  CorhetopM,  Sa^^uache  Co.»  Colo,     Ores    carry    gold,    nlvtr 
and  (M>p|x'r.     Has  steam  power  and  a  10 -stamp  milL  J 

COLORADO  COPPER  CO,  ' 

A  swindle,    perpetrated    by  the    notorious    Wm.    F.    Wenise    gimg,  of 
St.   Ixjui??. 
COLORADO  COPPER  CO.  HEW  MEXICO. 

Office:  care  of   Dr,   H,  W.   Queen,   Alva»  Okla,     Letter    returned    un- 
claimed   from  former  mine  office,  Clayton,   Union  Co,,   N-  M.  J.  W.    Fos- 
ter,   president;   T.   S,   Chambers,  tren»sHirer.     Organized    1905-     Landa,  sun- 
dry claims,   apparently  imdeveloped,   in  Cimarron  Cation,  near  daytCQ* 
COLORADO  COPPER  SYNDICATE,  LTD, 

\olunliirily  wound  up,  April,   IDOL 
MINA  COLORADO.  MEXICO. 

(M!icr:    care    of    IndrfK-iulcTice    Grove,     owner,     Guadalajara,     Mexico, 
I^nds,  10  pt^rteuenciaN,  area  25  acres,  on  the  Rio  Palmanejo,  12  mile«  w 
of  Amcca,  Jalisco,  Mexico,  showing  a  vein  of  about  6'  width,  canying  aunf- 
crouB  and  argent i ferous  cop[>er  and  iron  aulphidee,  opened  by  aTOO'tunneL 
MINA  COLORADO.  MEXICO, 

Mine  ofRre;  care  of   Don  Carlos  Yancs,  owner,  San  Xavier,   Sonora, 
Mexico,      Presuiniibly  iille. 
COLORADO  COPPER  MINING  CO.  COLORADO. 

CLiimed  lands  near  Salidii*  Chaffee  coimty,  Colorailo.     Organiwsl  uiuier 
laws  of   Now   Mexico,   with  cuiiiffdi/ation   S5,(M)0,(KMK     Apparently  n   mcno 
stocK-joliI Mnc  sflufne. 
COLORADO  MINING  &  DEVELOPMENT  CO.  MONTANA, 

Title  eiiangi^,   \fM}4,  to  Wickes-Corbin  Copper  Mining  Co. 
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COLORADO  MIIVING  &  SMSLTING  CO.  MOIVTANA. 

Succeeded,  1905,  by  Trenton  Mining  &  Development  Co. 
COLORADO  RIVER  GOLD  &  COPPER  CO.  CALIFORNIA. 

Office:  503  Bradbury  Blk.,  Los  Angeles,  Gal.  Mine  office:  Mellen, 
San  Bernardino  Co.,  Gal.  Employs  4  men.  Geo.  E.  Bouton,  president; 
W.  O.  Dresbach,  vice-president;  T.  M.  Drennan,  secretary  and  treas- 
urer; E.  S.  Gannon,  assistant  secretary;  Henry  Seltzer,  general  man- 
ager. Organized  July  1,  1901,  under  laws  of  Arizona,  with  capitalization 
$1,500,000,  shares  $1  par;  issued,  $1,800,000.  Lands,  10  claims,  area  200 
acres,  also  a  5-acre  smelter-site,  in  the  Monumental  district,  showing  ore 
bodies  occurring  as  fissure  veins  in  limestone,  gi;^te  and  quartz-porphyry, 
of  which  one  vein,  of  3'  to  15'  width,  is  opened  by  shafts  of  GO'  and  75',  and 
by  four  tunnels  of  30^  to  ISO'  length,  giving  about  1,200'  of  underground 
openings,  estimated  to  show  18,000  tons  of  ore,  with  10,000  tons  blocked 
out  for  stoping.  Average  assay  values  are  8%  copper,  1  oz.  silver  and  $15 
gold  per  ton,  from  malachite,  chalcopyrite  and  pyrrhotite.  Company  plans 
continuing  development,  and  hopes  to  secure  the  building  of  a  smelter,  in 
the  Empire  Flats  district,  during  1906. 
COLORADO  SPRINGS  COPPER  MINING  &  TUNNEL  CO.         COLORADO. 

Property  sold,  January,  1906,  to  Michigan  &  Colorado  Mining  &,  Mill- 
ing Co. 
COLOSSAL  GOLD  &  COPPER  CO.  UTAH. 

Organized,  1902,  with  capitalization  $600,000,  by  F.  F.  Brown,  Wal- 
lace W.  Wait,  et  al,  at  Salt  Lake  City,  Utah,  to  take  over  the  G.  M.  G.  group 
of  claims,  in  Beaver  county,  Utah.     No  trace  of  operations. 
COLUMBIA  COPPER  CO.  ARIZONA. 

Dead,   with  suspicions  of  foul  play.     Lands    Eold,    under    judgment, 
for  $4,000. 
COLUMBIA  COPPER  MINING  CO.  ARIZONA. 

Merged  in  Consohdated  King  Development  &  Columbia  Copper  Co. 
COLUMBIA  COPPER  MINING  CO.  BRITISH  COLUMBIA. 

Office:  care  of  E.  P.  Wheeler,  president,  Gonconully,  Wash.  Mine  office, 
Princeton,  Yale  district,  B.  C.  Lands,  sundry  claims,  including  the  Glad- 
stone, in  the  Similkameen  district,  showing  a  fissure  vein  of  5'  to  7'  width,  in 
syenite  and  trap,  carrying  disseminated  bomite,  assaying  5  %to  6%  copper, 
with  fair  gold  and  silver  values. 
COLUMBIA  COPPER  MINING  CO.  UTAH. 

Property  sold,  1903,  to  Ohio  Copper  Go. 
COLUMBIA  COPPER  MINING  CO.  WYOMING. 

Last    heard  of   company   was   in    December,  1902,  when   it  was  being 
sued,   for  sundry  mining  claims,  by  the  Duchess  Mining,  Milling  &  Smelt- 
ing Go. 
COLUMBIA  GOLD  &  COPPER  CO. 

Office:  27  Central  St.,  Boston,  Mass. 
COIUMBIA  GOLD  &  COPPER  MINING  &  SMELTING  CO. 

Office:  Aosalia^  Wash.     Moribund. 
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COLUMBIA  MINING  CO.  CAtlFORHlA. 

MineotBciv:    NvtHlles,   Sun   Brrmirdino   Co.,   Cal     H.    R.   Gujui,  mana- 
ger*    Lands,    surulry    cluinis,  7  tiiih's  youLbwest  of   Necilles,    on  \v^li(^h  tit- 
velopment  work  vvius  in   pro^n'?;s,  ut  last  accounts. 
COLUMBIA  MINING  CO.  KEVADiL 

Office:  Los  Anf:el:'s,  Cal.  Mine  ofiico:  Gi>rKlsprings,  IjdcoIji  Co.,  iV 
vodti.  Lands,  G  cbnus,  said  to  show  a  30'  vein,  averaging  15%  copper 
which  probably  is  an  overestimate.  The  Extension  vein,  opened  to  a  depth 
of  230'  and  3'  \Wde,  sliows  oa^  cliicfly  curbonutes  and  oxides,  ussaying  highly 
in  copper  and  currying  about  SIO  gold  per  ton.  Minr  iji  said  to  be  preiiait^i 
to  produce  2h  tons  dtiily,  and  liopes  toship75  tonn  daily,  to  the  Clood^pnni?^ 
smelter,  by  August.  IWO. 
COLUMBIA  RIVER  GOLD  MINING  CO.  WASHDIGTOl 

Mine   olTirt :   KettU'    Falls,   Sti-Vf^s    Co.,   Wash*     J,    M.    Fisli,  superin- 
tendent, at  last  account*.     Ores  cany  gold,  silver  and  copper.     lias  sUaim 
power, 
COLUMBUS  BUTTE  MINING  CO.  MONTANA. 

Ufiice:   Columbus,    Ohio.     Mine    office:   (K>t    West   Copper  Sl»,    ButU-, 
Silver  Bcjw  Co.,  Mont.     M.    J.  Bt^rgin,    pn^nident;    Edw.    Higgins.  niaiiaei'r. 
Lands,    5    cluirnK,  including  the    Jennie   Dell    mine    and    the    Eveline,  ik**, 
I oUt,  Twilight  and  Lanumta  cUunis,  latier  held  under  a  $33,000  Ixmd  an* 
lease*     I^iuids   are    \^est  of    the    Ijt^xington,  lying  west   of    MiHsotita  <l«ilHi. 
Trincipul  opc^rfttions,  on  the  Eveline,  an*  said  to  sliow  an  ore    chute  on  tl 
\Uy  level,  assaying  450  Q%.  silver  and  $50  guld    f>^r   ton,     Tlie  Jennie   W' 
hiiH  a  •150'  »lmft ,  showing,  1%  eoppt>r,  with  gold  and  silver  values,  at  a  dirpl 
of  358',on  a  UK  vein,  supposed  to  be  a  continuation  of  the  Ivexington  vei 
Management    plans  sinking    a    new   3f)0'    Ihree-comfjartoient    sliaft,  on   tl 
Larnonta,  but    was  in   l>ail  .shap^  fiiuincially,   in  May,   1906, 
COLUMBUS  CONSOLIDATED  MINING  Co!  '  UTAH 

Office:  37  (V)nunereitd  Blk,  Salt   Lake  Tiiy,  Ttah.     Mine  office:  A!(a, 
Salt  Lake   Co.,   Utah.     Employs    circa    100   men,     .\nthony    O,   Jacob«>i 
president    and   general    inf^nager;    Clarence   K,    MK'omick,    vice^preniderit*! 
S,  A.   Whitney,  secretary  and  irtjusurcr;  prcMvding  officers,  W.   S.  McOomicI 
and    Edward  R.  Hall,  directors;  McCornick   &   Co.,    registrars.      Organi 
1902,  under  laws  of  Utah,  and    capitalisation  increaaed,  190-1,  to  $l,500.00a, 
share*!  S5  par. 

Lands.  17  claim«,  area  275  acres,  on  botli  sides  of  Little  Cottrmwi 
Canon,  mainly  on  Old  FlagstalT  Hill,  sliowing  9  fis.sure  and  contact  veins,^ 
6  aaid  to  average  12'  width,  and  to  carry  estimated  value.H  up  to  S% 
copper,  1S%  lead,  15%  zinc,  tK)  oz,  silver  and  $1,50  gold  per  tonj 
i'nne^pal  ore  bodies  are  fi^stu-es  and  contacts,  in  limestone  and  riimrtjuti!,, 
with  highly  mmer^uzea  sections  ranging  .W  to  100^  wide,  for  sevem)  hun- 
dred feet  in  length.  Ores  are  carbonaten  on  surface,  and  sulphides  ai 
depth.  Shipping  ore  runs  $10  to  $60  per  ton  in  value.  Concentmting  ore* 
are  reduced  4  or  5  into  1.  and  Kzi  tons  of  concentrates,  nxade  1904,  aver- 
ftged  $2L39  in  vaiue.    inline  is  opened  by  4  shallow  shafts  and  3  tunnels, 


I 
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;  under  a  licad  of  iW,  i^^ter  bejiig  ^Uvemd  thitni||h 
22*  stw»l  pipe,  dovplopins:  6fl0  h.  p.,  which  is*  transfrjniii*d 
ly  by    lwo*300-kw.    <lynattia«,  and    carried    to   tljc  mtnr  by    a 
EiHsion    line,     Founflations  nr%;  iii  for  another   \vhvv\   uf  the 
Wrp  arc    four  2.>-h>  p,    lioiMts.  |?ood  for  G(Mi'   cuch,  u  lO-driU 
tur-fornprr^sor   and    a  5-driU   Inger^ioll-Sergeant     air-cotn prefer. 
|^^«}  a  inHrhine-^^hop  and  sawniill, 

^■Dti  coDc^ntratoF  was  butlt  from  the  material  Berured  otii  of  tuo 
PV  tnills,  these  beiri^  the  Te-sora  mill  at  Tintic,  and  iIm?  Welx*r- 
[kill  at  Pstrk  City.  Mill  ha^  a  Oat<?s  pynitory  crusher,  2  !«?ts  of  Rogrre 
3-rompartntent  jigs  and  7  Wilfley  tables.  ConoentrAtes  ore  shipped* 
,  to   Murray,    for  smelting. 

first   year's  optratioos,   ltK>5,  pi%'e  returns  of  $2SI,fl26,  with  di*- 
^   of    $2oI,47H,    including   $5<^,<)I10   indebtedness   Hqui<btcfh  ami 

P>  rX|»*ndecl    for  huildin);^  anii    t^piipnwnt,  leaving  a  net  rr»Hlit 
ili,5(50      Tlie  oiaiiagL'inenl,  which  haj*  been  rather  harshly  crit- 
tnaiJc  gcwxl,"  and  the  property  in  one  of  {treat  proniLsi. 
COt^PER  CO.  ARIZONA, 

t  office:  Clifli/n.  Graliam  Co.»  Am,  C,  E.  Stevens,  superintendent. 
>pin;;   by  tunneb 

rus  EXTEwsioN  Mirrmo  co.  dtah. 

oi  Antnony  O,  Jacobson,  president  and  genend  manage*"* 

,    Utah.     Mine    office'  Alia,  Halt   Lake  Co,.  Utah*     Landj?, 

e,  near  tlieCoIarabus  ConsoHtlated,  having  an  old    110'  tiuuie!. 

to  develop  by  a  new  ttmuet,  of  circa  ti^SOO'  length. 

WT  KmniG  &  f^MELTIKG  CO.  MOWt  AN  A. 

mine:    Butle^   Silver   Bow   Co.,   Montana.     Hon.    Wm,  A. 

tat;  A.    H.     Wetliey,    vice-president    and    general    manag(f; 

iforvl,  secif?tary;  Fred.  Pmtt,  mill  ttUperinteDdeiit :  Lhiviil  Ma!* 

tr  superintendent.     Organized  November,  2<^,  1897,  under  laws 

on.    wvith   capitalization   $5<XI»000,   fihares  $50   par     Haa   paid 

doac  of   l9U5j   oC  Sl,7'¥»,(XI0.     Property  is  a  concentrating 


,  in  WArka.  on  which  Aha 
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with  concentrates,  and  the  roasted  product  carries  5%  to  7%  sulphur  only*! 
High-grades  ore  rcqtiiring  no  concentration  is  desulphvuwd  by  kilQ-roaftmi^  j 
going   tlience   to   blxtst-furnaces.     Snielt**r  e(|ulpment   includes   two   15(M<iiiJ 
blast -funuices  and    three    8U-ton    reverlx*ratory    matting    furnace*,    2Di6tf 
in  size.     Waste  gapes  from  th^  reverbemtorieB  are  utilisKed  for  power  puT- 
poses.     The  main  dust-chartil>er,  GO' to  80^  wide,  3(K  high  and  360"  loni^] 
hits  brick  walla  and  alieet   Bt^^cl   roof.     The  sinelt^r  has  the  largest  concretj 
stack  ever  built,  thw  being  352'  7"  tiigh,  with  a  uniform  diam«ster  of  1 
from  top  to  bottom.     Material  required  for  this  stack  included  60  .tons 
steel,  1,500  barreb  of  Portland  ccinenf  and  1,400  tonu  of  sand.     TY»:  found 
tion,  100'  twjiiare,  3'  difp,  and  weighing  12^800  tons,  in  m&dL*  of  molten  »Ug, 
in  8o!id  blt»rks,  interlaeed  with  70  tons  of  scrap  iron  and  steel,  leading  from 
the  base  into  the  Ijottom  of  the  stack.     Above    the  foundation  of  nljtg  ii 
a  liohd  block  of  concrete,  -12'  6*  square,  5'  high  at  the  sides  and    8'  6'  high 
v\  the  center,  with  four  layers  of  IH^^H"  "T*'  ^^^>    ^^o  500  l:>ar?i  of  tb 
same  size  **T"    steel,  radiating  in  a  cirtle  from  the  clumney  opening*    Tb 
st.ack  was  built  at  the  rate  of  alKiut  30*  per  week. 

The  converter  plant,  for  bessemeri/ing  the  matte,  was  put  in  operatioii^H 
early  in  1906,     The  building  is  of  steel,  with  two  stands  end  room  for  a  third^f 
Product  of  the  plant,  until  the  completion  of  the  convert^-r,  was  a  raattti  car- 
rying 55%  copper,  75  oz-  silver  and  $2  gold  per  ton,  which  was  sent  to  the 
Nichols   Chemical    Works   for   electrolytic   refining.     The   smelter   is    being 
modernized  throughant,  and  the  management  is  capabb. 
COMANCHE  CONSOLIDATED  COPPER  CO.  NEW     MEXICO. 

Ottice:  care  of  Wm.  D.  Leehey,  secretary,  Seattle,  Wash-     Mine  office:. 
Fair  View,  Sierra  Co.,  N.  M.     J.  J,  Haggerty,  president;  P.  D,  Johoson* 
president;  Marcus  Murray,  treasurer;  preceding  officers,  Jaa.  B.  Taylor, 
%U8  McEntosh  and  J,  C,    Arkard,  directors.      Organized   U*06.     Lands 
claims,  circa  10  milc^s  from  Fair  View.     Company  plans  doing  about  5,000^  of 
diamond  drilling,  Ix'fore  sinking  whafts. 
COMANCHE  MINING  &  SMELTING  CO.  NEW  MEXICO. 

OHice:  40  Loan  ife  IVukI  Hldg.,  Milwaukee,  Wis»     Mine  office:  Silver  City, 
Grant  Cb.»  N.  M,      S.  8.  Curry,    president;  Geo.  J.  Lonstorf,   \'icc-pre»iident; 
Chas.  J,  I^tighren,  secretary  and  general  manager;  Carl    Landi^ee,  tneasurer;^^ 
Henry  U.  Edwards,  superintendent;     Victor  Viderton,  mine  ^uperintenden^j^^ 
C^rganize*!,  1902,  mnler  laws  of  Arizona,  with  capitalization $.5,000,000,  shajt^™ 
:*!  par 

Lands,  38  claimr^,  area  760  acres,  including  the  Burro  Mountain  and  Pinofl 
AHos  grfmps*  both  in  the  Burm  Mountains,  circa  13  mile^  from  Silver  City,  also 
sundry  orchard  and  ranch  lands.  ITie  Bumj  Mountain  group  shows  3  lrnsc», 
carrjing  oxide, carbonate  andeilicat^e  ores,  giving  average  assajn*  of  5%  to  8% 
copper,  with  only  nomiiial  gold  and  silver  values,  with  indications  o!  sulpiiadei 
ui  greater  depth,  development  to  date  lx*ing  on  a  limited  scale. 

The  Pinos  Altos  mine^  were  considerable  producers  foraoro©  years,  under 
(he  oT*TierBhip  and  management  of  the  late  Senator  Hearst*  The  gmup  shows 
*  fm\XTt  veins,  opened  by  4  slmfU  of  400*  to  700'  depth.    The  Gillette  is  the 
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suun  working  shaft.  Ores  art  cuprite,  nmlacliite,  azurite  and  chysoeolla,  in  the 
upper  workings,  with  sulphide  ores  below  tliat  give  returns  of  3%  copper,  up  to 
20%  *inc,  15  OJB,  silver  and  17  gold  per  ton.  The  Ptnos  .\lto4j  group  ha^  Urge 
bodiies  of  low-grade  ore  developed*  A  IS-mile  narrow-gauge  railroad  connect- 
ing tlie  Pinos  .\lto8  mines  with  the  smelter  was  completetl  e^rly  in  1906, 

The  old  reduction  plant,  at  Silver  City,  b\imed  1903,  1ms  been  replaced  by 
more  modem  work^.  The  plant  included  a  concentrator  with  magnetic  separa- 
tor* for  Jfiinc  extmction,  about  .500  yards  west  of  the  rt^built  smelter,  whivh  has 
5,000-ton  ore-bins.  The  smelter  has  3  furnaces.  A  75-ton  furnace  wa.s  l>lown 
in  January,  and  a  second  of  the  Hjimc  tiit\  March,  1906.  The  third,  a  2(X)-ton 
btaat-funiaoe,  is  to  be  blown  in  upon  c*f»mplotion  of  tlie  narnnv-g'uugu  railway  to 
Pinos  Altos.  The  smelter  al-w  doe.*  a  considerable  ciiatorn  bu-slnciis,  product 
being  blister  copper  averaging  98%  copper,  150  o2.  silver  and  10  oz.  gold  per 
ton.  In  connection  with  the  smelter  are  a  briquetfing  pknt,  machine-shop, 
mm  foundiy,  smithy,  electric  light  plant,  oHice  building,  and  a  ntmiber  of 
dwellings  for  employes.  The  nmnagcmeut  is  experienced  and  aggressive,  and 
tlie  property  b  considered  promising. 
COBOIBRCE  GOLD  &  SILVER  Mnm?G  CO.  ARIZONA. 

Letter  retuniwi  unclaimed  from  fonner  mine  office,  Duncan,  Aria. 
COMMODORE  COPPER  MINING  CO.  WYOMING. 

Li'ttcr  rcttu-ned  urfclaijned  from  former naine  office,  Encampment,  Wyo. 
COMMODORE  MINES,  LTD.  BRITISH  COLUMBIA. 

letter  returned  unclaimed  from  former  office,  Vancouver,  B.  C.     Ja^.  R. 
Welvter,  president;    H,   W.  Pegram,  secretary.      Organized  June  20,   1902^ 
WodtT  laws  of  British  Columbia,  with  capitalization  $750,000^  Bharea  $10  par. 
Lcmdn  were  on  Texada  Island* 
COMO-EUREKA  MHIE.  NEVADA 

Osvned  l>y  Federal  Gold  &  Copper  Co, 
COMSTOCK  MINE.  MONTANA, 

i  M ine  oflice :  Basin,  Jefferson  Co. ,  Mont .      Presumably  idle, 

^  COMSTOCK  MINE.  UTAH. 

^m  !kline  otfice:  Park  City,  SummitCo..ITtah.     I8  t^aid  to  have  ore  a.'3sti>ing 

^B  y^%  copper*  5  ox.  silver  and  $10  gold  per  torL 

m  COMSTOCK  MINE.  WYOMING, 

'  Otfiee  and  mine:  Ilecla»  Laramie  Co.,  Wyo.     Ir  owned  by  Marllia  l^'ergu- 

aon  and  leasdd  by  A.  H,  Lind.sey,  et  ai.     Haa  a  150^  «haft  and  '.MY  luiinel, 
fibuwing  Fmall  bunches  of  clialcoeite, 

COMSTOCK  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  office  and  mine,  Knc^imptuent 
^BCarbon,  Co.,  Wyo.  Wm.  Norell,  president  and  general  manager;  (-.  B,  Berg- 
^Hqui^t,  secretary-  Organized  Oct.  1, 1900,  under  laws  of  Wyoming,  with  capital- 
^Kiication  $1,000,000,  »<hares  $1  ptir.  I^nnd^n,  5  claimii.  area  103  ai'res,  alao  a 
^"  2DHM?ro  millsite,  in  the  Battle  Lake  district,  showing  4  fisi^ure  %'eins.  of  which 
two  averaging  10'  widtli  and  giving  a^ssays  of  15%  copjier,  20  oz.  silver  and 
$3. 15  gold  per  ton,  havii  been  cut  by  a  250^  tuimel 


404 


COPPER  l!:\KDBiH}K. 


i 


GERMAIiT. 
Ik  a  VPiy  small  pn>dui 


COMSTOCK  &  TASMAN  LYELL,  CONSOLIDATED.  TASMA5U 

Property   i»  sundry  partly  pr<>s|»ert.€tl  mUiing  knds,  on  the  western  do(«| 
o  f  M  t .  Ly ell ,  Mo n  t  u^  f  t j  u  n  t  y .  Tii-s tnu  n  ia . 
COMSTOCK-TREADWELL  GROUP.  WASHINGTON. 

Mine    olTiee:  Orient,    Ferry    Co.,    Wash.     Alexander    Sharp,    suuui^eL 
LandSp  sundry  cbitns,  i\  mileH  north  of  Orient,  showing  <x»p|>er  ore, 
MINAS  LAS  COHCAVAS.  COSTA  HICA 

An  iAA  rnpfx  r  prn|>erty  in  Ckista  Rica,  opened  in  the  Eighteenth  CVntury 
or  earlier,  rttipentni,  firc^i  IIXTKI,  and  in^jin  idUt 
COMPASIA  MIKERA  CQNCEPCION  DEL  ORO.  MEXICO, 

Mine  olti<'e:  Cot u-epc* ion  de)   t>ro,  Zaraterw;,  Mexico.     Santiago  CfLuiih^' 
lain,  ptT'siflenI ;  J,  L.    Kowalski,    socrc^tary  and    generul    manager;   Sontiu^ 
Cliamlwrlainp  Jr.,  supmntondeiit ;  Jtian  Smchez,  miaing  captmn.     Organixe*! 
KM)2,  vvitJi  c^ipitah'zation  $3(J/KK\  Uiare.s  $30  par.    Ijinds,  32  pertenencias*  an*;i 
rirr^   Sf)  aeres,   \n  the  Miizapil  distriri*      A  4'  Vi-in  eurriei*  oxide  oresi avem^- 
ing  30'^x'  <*opiier,  with  goltl  and  silver  vahies»    »^hiift.  33  metres.    Ore  iMshipfX^^H 
'XW\  niile-*i.  to  sineltc^rs  at  San  Luis  Foto.sf,     FIa.*i  gasoline  power  and  eraployet!  4^| 
ei  >nsidi^ ruble  fon-e,  nt  last  urcouTil  s. 
GEWERKSCHAFT  CONCORDIA. 

Mint'  office:  Herdorf,  Hheiiiprovinz,  Germany, 
of  coy>perore. 
CONCRETE  GOLD  MINING  CO.  COLORADO, 

IHlice:   :i2 1  {'c>(j|>cr  HIdg,,  Denver,  Cou%     Mine  oflice:  CtiUml  City,  Gilpiag 
(kj,,  C<0o.     8aTnl.  V.  Newell,  s\tp«.»rint^ntlent.     Ores  carr>*  gold,  >iJ\*rr,  lead  an 
eopptr     ITa?«  j^team  power, 
CONDON  MINE.  ARIZONA. 

OffifM?  and  mine:  rare  of  T.  C.  Condon,  owner,  Oraele.  Pin*d  Co.,  ArM 
(;eo,  E.  Metz.Kuperintendent.     Ha^^  gasoline  po wit.     Pn^sumahly  idle. 
COMPAI^IA  MINERA  DE  CONDORIACO. 

Mine  oHiee,     l>a  Sen-na,  ( VxniiuilK*.  Cliile,     l{ii»  steam  power  and  C^mployf  ^ 
aliou!  75 men, 
CONEJO-COLORADO  MINING  CO.  MEXICC 

Inline  oifiee,  Ocotlan,   Oaxaca,  Mex.     F.    R,   Morse,   n^anager.     Mine 
6pene<l  by  shafts  antt  tunnel,  devfjojitng  ores  rarrying  gold,  silver  and  roppcrj 
H:is  Hteani  p»\ver,  f)  stamps,  2  Huntington  xn\\\^ and  a  .3<Mon  cyanide  plant, 
CONFEDERATE  MINING  CO.  ARIZONA 

OlHre:  eart*  of  Col  L«"  Crandall,  president,  VW'^lnngton,  IX  C.  Maj.    O    'V 
€-nihb,  secretary  and  t  rea.surer;  Carl  Crandall,  manager,     <  >rgatii*<'d  S*'pt 
VMM,  under    laws  *if  Arizona,  with  caiMtaliziititMi  $1  .(KHl.(XX),  shared  $1  piir,1 
I'm^jerty  ts  the  Caridelaria  scrf>nf),  on  Reno  Mountain,  MariiM>pa  county,  Amona,  j 
oi^nuHl  liy  .shaftis  of  3U\  tiO'  and  tj4',  said  to  .show  a  12'  vein  of  snlpliideore,  car*j 
lying  a  4'  pay  streak,  giving  assays  of  20%,  copper. 
COHGO  MINE,  WYOMniG.l 

jMine  ofriie:  Riidefelia,  Carbon  Co,,  Wyo-  I^nds,  sundry  rlaims,  northj 
<if  the  Fenis-Hiiggarty  mine,  o|>enp<J  by  ari  incline  .shaft  and  nhort  tunnel.  hiU| 
ter  Kliowing  ores  assaying  ueU  in  enpjKT,  silver  and  gvtld,  with  a  little  nickcL 
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COHGOR  GOLD  &  COPPER  MimNG  CO.  UTAH. 

<>ffiei>:  506  Auerbach  Bldg.,  8alt  I^ake  City,  "Utah.  Mine  office:  Binghs^m 
Huiyoti.  Salt  La^ke  Co.,  Utah.  C.  G,  Hall,  manager.  Lands  adjoin  the  Dahon 
&  Lark  miiie.  Idle  several  years,  until  unwatered  1905.  Xs^aid  to  be  Under 
upthm  t .  W:  H    Tibials  et  al,  for  $150,000. 

C03«GRESS  COPPER  MIlfING  CO.  COLORADO. 

Mint*  ottiee:  Red  Mountain,  Ouray  Co.*  Colo.  Geo.  H.  FoUje,  manager. 
Has^  cupriferous  gold  and  silver  are>j,  openeti  by  shafts  and  e*]uippcd  with  hteam 
jitrnvrr, employ lugrina  30  men.  at  htst aceountij. 

CONGRESS  GOLD  It  COPPER  MINUTG  CO.  WASHINGTON. 

Letter  retunied  uncbitiicd  from  former  office,  Spokane,  Wa.sh.     Joseph 
Ri>M|ow,  pretfident;  J.  Goodrit-h*  secretary,     I-ands,  rirni  80  aerps,  in  the  Kel- 
ler dihtriot  of  Ferry  eoimty,  Washington.     ^line  is  openetl  l>y  j^haft^s  and  hin- 
^jti€l»,on  2  vein.*  giving  good  as6ay  valucB  in  gold,  silver  and  copix^r,  with  a  Httlo 
^biikrL     Idle. 

^K.  P  CONNER  CO.  CALIFORNU. 

^B        C  Hhce  and  mine:  Redding,  Shasta  Co.»CaI.     Mining  property  idle 
^fcONQUEST  CONSOLroATED  MINING  CO.  WASHINGTON. 

tWliee:  42(5  Tof^ttil  Telegmph   Bkig.,  New  York.     Mine  office:  Ncw|>ort| 
tcveruH  Co.,  Wtw^h.     John  II.  Shaw,  president;  J,  W,  Hays,  serret^iry      Is  a 
nE^lidation  of  the  Conquest  Goid&CoptxT  Mining  tt  Milling  t?o.»  and  the 
riciiii  Eagle  Mining  A  Milling  Co.     Lands,  12  ciainis,  showing  3  veins  of  4' 
8*  vvidlli,  opened  by  about  2,200'  of  tunnels.    Ore  of  gtiod  avenigc  grade  has 
!n  imcoverod  in  fair  quiintitic5,  and  consider.iblc  ore  is  blocked  out  for 
oping.     Has  a  good  equipments  including  steam  power  and  air-ooirtprefjsors. 
Property  considered  promising.     Idle. 

CONQUEST  GOLD  A  COPPER  MINING  &  MILLING  CO.  WASHINGTON* 

UiHirganizod,  circa  HI02,  a.<  Concjucst  Con^solidatod  Mining  Co. 
ONRAD  CONSOLIDATED  MINE.  AUSTRALIA. 

Miivc  ollice!  IloweU,  New  South  Wales,  Austmlia^     Orci*  are  t^aid  to  be  ar- 
nt  itcroijs  sulphides  of  fopjier,  lead  and  tin— an  unusual  cf«ml>ini!t  ion. 
ONSERVATIATE  MINING  CO.  WASHINGTON. 

Oflioe:  Snohomish,  Wash.     Letter  returned  tinckimed  from  former  mine 
Ftoe,  Silverton,  Snohomish  Co,,  Wa^^h.     Frank  M,  Kvan>?,  president;  Htigh 
eim<?dy,  eec^retary  and  manager.     Oripinized  under  law**  of  VVa«hington,  with 
pitaliitation  $200 /JOO,  HhareH  20  cents  par.     Lands.  10  claims,  known  as  the 
it.  lx3uL<i  group,  3  miles  from  Silveri  on,  f>aid  by  company  to  show  a  15'  vein — 
hich  is  called  by  others  a  vein  of  18*  to  36*  width^^^rrying  argentiferous  and 
iniferous  chal  copy  rite,  assiiying  up  to  20%  copper.     Idle. 
CONSOLIDATED  AFRICAN  COPPER  RHODESIA  A  MOZAMBIQUE. 

TRUST.  LTD. 

Offices:  8,  Old  Jewry,  London,  E.  Ct  Eng,     Mine  office:  Bulawayo,  Uho- 

ia,  South  Africa.     Dr.  Han.H  Sauer,  chairman;  C^juRoUdatcd  Goldiields  of 

utii  Africa,  Ltd.,  beiretary;  Cyril  E.  Brackenbury,  general  mamiger.      Or- 

nized  Feb,  17,  1902»  with  capitalization  £fi0(),tX)0,  Khares    £1    jiar;    issued, 

,O0D.     Isolds,   1,71*0  claims,  including   135  claims  in   the  Lomagimda 
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district,  900  in  the  Victoria  district,  30  in  the  Kafue  district.  20  in  the 
Umt^li  district,  70  iti  tlie  Tuh  district,  Mashonaland,  GO  in  Becbuanaland,  202 
in  Mozambique,  and  sundry  tmHcellaneoiis  holdings  and  right*),  LncludiDg  oo^ 
Undiif  in  which  a  half  inteivsl  in  two  tracts  i&  to  be  sold  to  the  North  Zambesi 
Coal  Syndicate.  Principal  copper  mining  properties  are  the  Ala;ska»  Edmund- 
ian  and  Umkondo. 

Tfie  Alaska  mine,  90  miles  northwest  of  Salisbury,  shows  the  fteoood 
largest  ancient  workingti  in  Khmlcsia,  ore  bodies  having  an  esltmated  a^-erage 
width  of  150'  and  length  of  l,7lX)'.  which  figures  probably  are  subieet  to 
revision*  Copper  ore  has  been, found  at  a  depth  of  200^  to  800'  in  numerous 
diamond  drill  borings^  and  company  Estimates  that  150,000  tons  of  cupriferous 
schists,  showing  3%  eopper,  are  exposed  above  the  water  level.  The  mine  is 
idle,  but  the  Saliebury-Lomagimda  railroad  is  expected  to  be  extended  to 
wittiin  13  miles  of  tliis  property. 

The  Edmundlin  mine,  m  Mozambif|ue,  hns  7  levels  and  has  shippe<l  2,377  H 
tons  of  20%  copfjcr  ore  to  England,  for  test  smelting.  The  property  is  «mall«  ^ 
but  apparently  good* 

The  Umkondo  mine,  in  the  Mctoria  district,  gives  indications  of  mak- 
ing a  large  property.  The  tract  hiLs  Ijoen  been  diamond  drilled  extensively^ 
drill-cores  giving  average  assays  of  above  9%  copper.  Several  sliaft^  have 
been  sunk,  showing  2  veins,  with  oxides  above  and  sulphides  below,  and  tfae 
company  estimates  that  43,470  long  tons  of  ore,  averaging  .H.5%  copper,  arc  in 
sight.  On  Sept.  30,  1905,  the  company  had  12,160'  of  openings  in  its  vari- 
ous mines.  Management  is  good  and  property  is  considered  pmnnising. 
CONSOLIDATED  COPPER  CO.  BRITISH  COLUMBIA- 

l  kwL     Former  olHccs  were  Minneapolis^  Mimi.,  and  Ainavvorth,  B.  C. 
CONSOLIDATED  COPPER  CO.  OREGON. 

Olfice:  Anderson,  Ind.     Mine  office:     Homestead.  Baker  Co.,  Ore.     Or- 
ganisied  Sept.  25,  1905,  under  laws  of  Oregon,  with  capitalijtation  $2,5(J0.000,.^ 
shares  $10  par,  by  Wm.  Robertson,  Wm.  Garret  son  and  A.  E,  Johnson,  tafl 
develop  copper  claims  on  the  Snake  i  ivor,  near  Homestead.  ^* 

CONSOLIDATED  COPPER  CO.,  LTD,  CORSICA  &  MEXICO. 

Office-^:  Dawhwood  House,  London,  E.  C,  Eng.  F.  Hawdon,  chairman; 
S,  J.  Crtiuch,  tk^cretary;  Thos.  P.  Uowe,  managcT,  Organi/iCd  June  10,  1891>^ 
as  a  recfmst ruction  nf  the  New  Consiilidaf<^l  Miuittg  Co.,  Ltd.,  with  capttaliiia' 
tion  £100,0(KJ,  f^hare^  10s.  par,  9^.  6tL  j)aid  in.  Lands  include  La  Bufa  d© 
Charcas  and  rsvmdry  adjoining  claims,  carr\'ing  copper,  silver  and  lead  ores,  in 
the  state  of  San  Luis  Potosf,  Mexico,  also  theLacone  copper  mines,  in  Corsica, 
idle  for  some  years. 
CONSOLIDATED  COPPER  CO.  OF  PARRY  SOUND.  ONTARIO. 

Olfice:  Duluth,  .Miiui.     Lmrls,  sundry  rbiniH  in  the  Parry  Sound  district 
of  Ontario,  including  former  liolding>i  of  the  Hat  tie  Belle  Gold,  Copper  <Sr  Nickel 
Co.     Is  asserted  to  have  LfXKl^fiOO  tons  of  ore  in  sight,  chtinaed  to  carry  net 
values  of  $10  to  S I o  p«'r  Um,  which ,  of  foursp,  is  not  true.     Idle, 
CONSOLIDATED  COPPER  CO.  OF  VIRGINIA. 

Office;  5  Beekman  St,,  New  York.     Franklin  Bien,  president;  Edw.  T.i 
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▼loe-pfBadeni;  Jos.  B,  Bissell,  treasurer;  Nathiia  E.  Gl&ric,  leertrtftry. 
October,   1902.  under  lawa  ol  South  Dakota,  with  capitalisatioD 
J43W).      Pn^Furrmb!  y  a bort  i  ve 
:)UD ATED  COPPER  MIITmG  CO.  IDAHO. 

1,  circtt  1904,  by  Ladd  MetaJs  Co, 
lATED  COPPER  BIINI5G.  MILLnf G  &  COLORADO. 

LTIHG  CO- 

417  Tce^ple   Court,  Den%Tr.  Colo,     Mme  ofHce:  Eldore,    Boeder 

4,  B.  JohnaOQ,  president  and  ©enenU   mjinagcr;  C.  M.  Hunt,  vie©- 

t;  E.  W,  Ketlcy,  secrerary;  VV   W   W.  Jooe-i,  lirasiirtT;  H.  T.  Coatot, 

Bt«fid^nt.     Organized  Oct.  21,  1*^^,  under  laws  of  C^olumdo,  with  cupi- 

k  S3 ,000 .000.  shares*$l  par-     .\nnuul  meeting,  aecnnd  Tuesday  in  Sep- 

LADd$,  18  dnittts^  piirtly  pft((Oit<xi.  iin»u  rin-a  150  acres,  al«o  sundry 

Otis  landi,  giving  total  holdiuRs  of  3oO  atTes.  in  %hft  Grand   Island 

,  Showing  4  contact  veins  lietween  granite  and  tiltonolitCi  of  wJiich  i»n©, 

H-nt,  jiveniges  about  7'  widtli  and  is  opcivtHl  by  3  shafts,  deepest 

\  uy  Fourth  of  July  tunnel,  ^^howinji  cbalcQciie,  Ijomite  and  cha!* 

ite  rciurning;  uverage  a-ssays  of  15%  copj^K^r,  15%  lead,  40  o«,  silver  and 

•M  r>  r  Tmii.     Ha?  steam  power  and  O-drill  Leyner  2-stage  air-eoinpreaaor, 

;  r  line  buddings.     CVjn )  |iain y  plans  enntinuitig  develoment 

,u^^^ ... ZD  FLAGSTAFF  MUTING  CO.  UTAH. 

Office:  care  of  PhCip  D.  Durant,  fterretar>%  Milwaukx^,  Wis.     Mine*  offioo: 

,  Salt  Lftke  Co,  Utah.     Thot*.  J,    Pringle,    president;  John    A-  Rirbyp 

!xt  and  general  managc*r;  Kenneth  W,  Jacobs,  treasurer;  Wra,  M  - 

manager.     Organised   cirea   190(i,  with    capitalisaition 

B  $2S  par*     L^nds,  235  acres,  including  the  r)ld  FUi^taff  niioo, 

^ble  producer,  adjoining  the  Columbus,  Consolidat<r*d.     Alan- 

plana  rtiiming  a  2^400'  tunnel,  and  raising  from  the  end  to  Ofinnect 

k  f  be  f  M  Flagst4if7  workings^ 

3LIDATED  GEM  MINES  CO,  COLORADO, 

Mine  oEjce:  IrLiho  ♦Springn,  dear  Creek  Co.^  Colo.     W-  S.  Renshaw,  man* 
Ores    carry  goldf  tulver,   lead  and    copper*     Has   steam    power   and 
op  miU. 

T^ATED  GOLD  A^  COPPER  CO.  ARIZONA. 

A  Douglas- l^acey  -w-indle.     Sec  Amalgamated  Gold  &  Copper  Co, 
[>LIDATED  GOLD  ^  COPPER  CO.  MEXICO. 

Bop:  8 J 3^2    Chei^tnut  St..  St.  Louis,  Mo,     Mine  office:  La  Cananea, 
,  Mcx.     H-  M.  Wliitney*  president  and  general  manager.     Organized 
;|am  of  District  of  Cobtmbia,  with  capit^ilization  tl,*X>0,000.     Lands, 
.  inclmling  the  Chapul tepee  mine,  area  98Sacre«,  and  tho  Corregidor 
741  atres,  adjoining  properties  Ij^g  about  6  miles  southwest  of 
\id  to  show  a  geological  fonnation  similar  to   that  of  the  C^apoto 
I  of  the  <ipw»np  Con«olid:vted. 

JLIDATED  GOLD.  COPPER  a,  COAL  CO,      COLORADO  &  WYOMING. 

O^^:  EnrnfTipinent,  Wyo.     J.  K.  Redding,   pn\sident;  J.    \\.    Hedding, 

l^nds  include  2  copper  diiinw»  area  40  acres,  near  Pearl,  Larimei 
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county,  Colorado;  6  gold  t^laims,  known  as  El  Rey  gold  mine,  area  9S  acraa, 
and  3,596  acre^  of  ci>al  !antis,  circa  15  miles  from  Walden,  Larmier  county, 
Colorado.  Latter  trui't  is  .sjiid  to  show  a  55'  vein  of  coal,  which  could  be  de- 
veloped by  stripping;  Coal  lands  are  remote  from  tranaportAtion,  but  prob- 
at)ly  can  be  made  valuahle  eventually.  Idle. 
CONSOLIDATED  GOLD  &  COPPER  miflNG  CO.  UTAH, 

Oflice:  25  Bi-oad  St.,  New  York.  Letter  returned  unclaimed  from  fomwr 
mine  office,  La  Sul,  Gmnd  Co.,  I'tah-  A.  Graham  Dormelly,  president;  Gid  R 
TropixT,  superintendent.  Capitalization,  $2fJ,000,tKX),  Claims  also  to  h&vt 
Itiud.^  in  Utah,  Montana.  Colorado  and  Oregon.  Is  grossly  overcapitiili2ed ^ 
idle,  and  presumably  mnribund, 
CONSOLIDATED  GOLD  &  COPPER  MINING  A  MILLING  CO.       WYOMING, 

Mine  ofricc;  ICni-iimpmcnt,  Carbon  Co.^  Wyrx     Clia*;.  W.  Freeman,  presi- 
dent; Andrew  IL  Olson,  secret a^J^     Liinds,  simdry  claims,  not  generally  ocww  ' 
mderetl  to  Ix'  well  locaknL 
CONSOLIDATED  GREEN  MOUNTAIN  BRITISH  COLOMBU. 

ST.  LOUIS  MINES,  LTD. 

Ofhce:  rare  of  Chas,  U,  Clark,  trea-surer,  Peoria,  111^.     Mine  office:  Hos«- 
land,  Vale  district,  B,  C\     W.  L.  Ijowry,  presiilenl.    Capitalisation  f3,0CHI/X)0, 
Bhare.K  $  I  ptir.     Han  a  400'  shaft .     Idle  for  sevend  years. 
CONSOLIDATED  JEFFERSON  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  221  Atla-s  Blk.,  Halt  I>ake  City,  Utah.  Nicholits  8cbmittmth» 
president;  XL  A,  Xieman,  vice-prt^sident  and  assistant  manager;  T.  W.  ButlcTt 
secretary;  Frank  RumeL  treasurer.  Organiised  June,  1902,  under  laws  of  Utah, 
with  capitalization  SIJKMIJXHI,  shanks  $1  par.  I^inds,  sundry  claims  in  the 
Big  Cottonwrnxl  disf  rirt ,  Sjdt  I^ike  county,  Utali, 
CONSOLIDATED  KING  DEVELOPMENT  &  COLUMBIA  ARIZONA. 

COPPER  MINING  CO. 

Office  and  miiK':  Jerome,  Yavapai  Co.,  Ariz.  Geo.  W.  Ilidl,  preHi<l*>iit; 
H.  E.  Wilcox,  secretarTr^.  Organized  under  laws  of  Arizona,  with  capitalixalioa 
$6,000,000,  hhiires  $1  piir.  Lands,  31  claims,  area  4O0  acres,  in  the  Verde  di^ 
trict,  adjoining  the  United  Vertle  on  the  south  and  east,  showing  several  are 
bodicij  carrying  oxide,  ciirbonate  and  sulphide  ores,  giving  fair  a^^say  values  in 
copjxjr,  gold  and  silver,  llevelopment  is  by  a  4tX>'  shaft  and  several  timnela, 
longest  1,750'.  .\btvut  S250/>(>0  has  l>ecn  expcndetl  on  the  property ^  which  has 
gasoline  power.  Management  is  said  to  plan  iriii^lallation  of  a  reduction  pUuit, 
duriniT  1906. 
CONSOLIDATED  LA  SAL  MINING  &  SMELTING  CO.  COLORADO. 

Office:  North  American  Bldg,  Philadelphia,  Pa,  Mine  office:  CAshin, 
MontrofteCo.,  Colo.  Jame^i  N.  McHride,  gcnem)  manager.  Is  a  n*organization 
of  the  L*i  Sal  Copper  Mining  Co.,  which  produced  270,0f>0  o«.  silver  and  221  tona 
fine  copf)er.  valued  at  S2 1 2, 280.09,  after  paying  smel ring  charges,  and  froni 
which  dividends  of  $24,mX)  ucre  paid.  Ijiuds,  10  claims,  aa-a  150  acre^, 
opened  by  one  shaft  and  3  ttinncls,  having  about  5,000'  of  underground 
openings,  on  a  5'  vein  claimed  to  average  ai>out  8%  copiier,  and  up  to 
134  02.  silver,  with  small  gold  values.     Has  steam  and  water  power,  leaching 
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plant  ajid  a  small  smolter-    Prop«^rty  regartletl  as  promising.    Presumably  idle. 
CONSOLIDATED  MERCUR  GOLD  MINES  CO.  UTAH, 

Office:  r,  U.  Box  L\  Salt  I.ake  City,  Utah.  Mine  office:  Mereufp  Tooele 
C6,>  L't&h.  John  IX^rn,  president;  Wm,  M  Tliomp^son,  secretary;  Geo.  H. 
IHtu,  treasurer  and  general  manager.  This  \b  one  of  the  leading  gold  mines 
of  the  United  States,  and  is  a  producer  of  tlx^  precious  metaLn  only  at  pres- 
ent, but  has  at  its  mills  tailings  carrying  thousands  of  tons  of  copper,  which 
eventually  should  be  recovered,  to  a  cf»n*iderable  extent. 
CONSOLmATED  MINES  A  DEVELOPMENT  CO.  ARIZONA, 

Mine  office:  Globe.  Gila  Co.,  Ariz.  Organized  1905,  witli  eapitalixatioa 
$500,tMMJ,  shares  %l  par.  Landx,  8  rlairns,  at  the  head  of  Arkar^sas  Gulch,  7 
niles  \xQ8i  of  Globe,  from  which  diamond  drill  cores  have  shown  6%  ore, 
lipfHireutly  from  stringers  in  the  ledge.  A  45'  whaft  is  said  to  fie  butlomcd  in 
solid  M(ljt!ndeon.\ 
CONSOLIDATED  MINING  h  SMELTING  CO.  NEW  MEXICO. 

Mine  office:  C5erillas,  *Stinta  Fe  Co.,  N.  M.  R.  B.  Thomas,  manager; 
J,  L.  Wells,  miperint-endent.  Ore^  carry  gold,  silver,  loud,  copper  and  zinc. 
Company  works  tlie  Tom  Paine,  Albany  and  other  niirie?i.  Property  is  ex- 
tensively devT'loped,  well  e'juifjfH'd  with  ga>uilhn"  uiid  olt!Ctric  p<»wer,  and  em- 
ploys 100  men  or  upwiirds.  Ha.s  a  I"il>-ton  k\'id  Kmeiter,  and  secures  a  trifling 
ariKiunt  nf  ropfxran  a  by-pro<hict. 
CONSOLIDATED  MINING  &  SMELTING  CO.  UTAH. 

I)r;i(h     Formerly  luul  Luids  at  Brigham,  liox  EhJer  Vo.,  Utah. 
CONSOLIDATED  MINING  &  SMELTING  CO.  BRITISH  COLUMBIA. 

OF  CANADA,  LTD, 

0|»erating  olTice:  Tmtl,  Yale  di-^trirt,  li  C.  W.  D.  Matthews,  president; 
G€>o.  Sumner,  vice-president;  W.  II.  Aldrklge,  managing  director;  preceding 
officers,  E.  B.  O^^ler,  H,  S.  (Mer,  W.  L.  Matthew.s  and  Chas.  R.  Hornier, 
ilirectors.  Grgani/ed,  !^5,  as  Canadian  Consolidatrd  Mines,  Ltd.,  and 
imme  oliangt*d,  circa  Februjir>%  X^MWk  to  prtssent  title,  by  snpplementary  letters 
patent.  (Capitalization  $.5,.W(),(KK),  sliares  SlfK*  par;  issued,  $4,698,888. 
Firnt  quarterly  dividenti,  of  2Ji%,  wiis  paid  April,  190G,  Isa  sernrities'  hold- 
ing corporation,  controlling,  tKrough  stock  ownership,  the  (-*entre  8tar  Con- 
s<jlidatfMl  Mining  Co.,  War  P^gle  Consolidated  Mining  &  Development  Co,,  Ltd., 
St.  Eugene  Con.^olidated  Mining  Co.,  Ltd.,  Canadian  Smelting  Works  and 
Rossland  Power  Co,,  all  of  which  are  .st^parately  described,  under  their  respec- 
tive titles. 
CONSTELLATION  GOLD  MINES  CO.  OREGON. 

Mine  office:  Suuipter,    Baker  Co.,  Ore.     J.  Higgins,  superintendent,  at 
L&sft  accounts.     Ore.**  carry  gold,  silver,  le^d  and  co|)|:>er. 
CONSOLIDATED  NICKEL,  TIN  A  COPPER  MINES,  LTD. 
_         Olhces:  'A),  Fenchurch  St.,  Lonvlon,  K.  C,  Kiig.     W,  l\  Strong,  secretary. 
%mted  March  21 ,  UXX'i,  tinder  laws  of  Guernsey,  with  eapitaUmtion  £t>0,(XM), 
khare*  t'l  jmr;  tKsutnJ,  ITiH.lHO. 
CONSOLIDATED  STANLEY  MINING  &  HILLING  CO.  COLORADO. 

Offioe:  Jackstmville,  Ills,     Mine  oflice:  Idaho  Springs,  Clear  Creek  Co,» 
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Colo.     John  Af.  Jackson,  stiperinteiiilent,     Orea  carry  gold,  silver,  lead  aod 
copper.     Has  steam  and  water  power,  and  a  IQ-atamptniU,  employing  ciit:a 
40  mental  last  accounts. 
CONSOLIDATED  UNITED  VERDE  JimiOR  ARIZONA  &  COLORADO. 

MIWIKG  CORPORATION. 

Olfice:  Old  Orchiird,  Mc,  Letter  ri*tunn?d  unclaimed  from  former  mine 
office,  Jerome,  Yavapai  Co.,  Ariz,  Daniel  L.  Dean,  preisidt'Dt;  F,  A.  Side- 
linger,  secretary  anti  trea^juper.  Capitalimtion  $2,000,0(X],  stianea  SI  par. 
Ha«  lands  in  Gilpin  county,  Colorado  and  is  supposed  to  tiave,  or  to  hav«  bad, 
lands  in  Yavapai  county,  Arizona,  showing  oxide  and  carbonate  ores  that  have 
given  assays  of  34%  to  53%  copper  and  $G  to  $29  gold  [x*r  ton. 
CONSTELLATION  MINE.  ARIZOHA. 

Mine  otfice:  can*  of  Wm.  F,  Roberts,  owner,  Briggs,  Yavapai  Co,,  Ariz, 
Htus  auiiferoas  copper  ores.     FrcsLUiiably  idle. 
COKSTANTINE  COPPER  MINING  CO.  WYOMING, 

Office:  76  Efist  Tliirti  *St.,  Winona,  Minn.  Letter  returned  unclaimed  from 
former  mine  office^  Encampment,  C^arbon,  Co. ,  Wyo.  W.  H.  Elmer,  president, 
John  Tonxley,  secretary;  P^rle  R.  Clemens,  treasurer.  Organised  November, 
1903,  under  laws  of  Wyoming,  with  eapitalixation  $250,000,  sliarea  SI  par; 
in  150,000  sliare*s  pn^fcrnxl  and  100,000  Mtmres  common  atock.  LancU,  3  claintfy 
area  60  acres,  opene* I  by  a  2J'  nlmft  arxil  a  00'  limneL 
CONSTELLATION  CONSOLIDATED  COPPER  MINES.  CALIFORNTIA. 

MineofHce:  Campo  Seco,  CalavemsCo.,  CaL     E.   J.  Berger,  superintend* 
cut,  at  last  accounts.     Ha.'*  steam  power, 
CONSTrniTION  MINE.  BRITISH  COLUMBIA- 

Mine  ollice:   New  A  llx;  mi,  Vancouver' Island,     B.C.     Lands.     J-^  mile 
from  tidewater,  on  Coos  Creek,  about  3  milea  from  New  Albemi,    show    gold- 
coppc^r  o re,  in  a  1 40'  tun nel.     P resumably  idle . 
MINA  CONSUELO.  MEXICO. 

Office:  care  of  Dr.  A.    F*    GaxHlan,  owner,  Durango,  Mex.     letter    r^ 
turned  unclaimed  from  former  mine  office,  Yerbaniz,  Durango,  Mex.     Ore« 
carrj'  copper,  silver,  gold  and  lead. 
CONSUMNES  MINE.  CALIFORNIA. 

Owned  by  Rio  Vista  Gold  &  Copper  Mining  Co. 
CONTACT  GROUP.  ARIZONA . 

Office:  cme  of  A.  A.  Patterson,  owner,  Globe,  Gila  Co,,  Ari«.     A  group  of 
7  claims  ,  near  the  Bobtail  mine,  cirea  15  miles  from  Globe. 
CONTENTION  MINING  CO.  COLORADO. 

Mine  office:  SilvertoTi,  8tui  Juan  Co.,  C'olo.  G.  E.  Collins,  manager,  at  last 
accounts.     Ores  carrj'  gold,  silver  and  copper  values      Has  sle^m  and  water 
power. 
CONTINENTAL  ALTA  MINES,  UTAH . 

Owned  liy  t!ic  Continental  Mine^  tt  Smelting  Corporation, 
CONTINENTAL  CONSOLIDATED  MINING  CO. 

Office:  care  of  Ben  Blanchard,  manager,  Mayer,  Ari«.     I,anda,  sundry 
claims,  presumably  in  Yuma  county,  California,  but  possibly  in  San  Bemar- 
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dino  county,  California,  near  the  proposed  line  of  the  new  Arizona  &  California 

railroad. 

COirmiENTAL  COPPER  CO.  MEXICO. 

Office:  care  of  City  Brewery,  San  Antonio,  Texas.  Mine  office:  Panuco 
de  Monclova,  Coahuila,  Mex.  Otto  Kdehler,  president:  A.  L.  Tuttle,  general 
superintendent;  Arthur  H.  Luck,  mine  superintendent.  Organized  circa  1905, 
with  capitalization  $150,000.  Ownership*and  management  are  practically  the 
same  as  that  of  the  Jimulco  Biining  Co. 

Property  bought,  circa  1905,  of  the  Panuco  Copper  Co.,  Ltd.,  includes 
extensive  mines  at  Panuco  and  Romero  Rubio,  Coahuila,  Mexico.  The  Panuco 
is  an  old  property,  opened  circa  A.  D.  1700,  and  worked  at  intervals  since,  the 
aggregate  production  having  been  very  considerable.  The  Panuco  Copper  Co., 
Ltd.,  previous  owner,  was  organized  1898,  and  in  seven  short  years  suffered 
strange  mutations  of  fortune,  which  went  from  bad  to  worse.  The  ores,  as 
worked,  are  said  to  give  average  returns  of  about  6%  copper.  The  failure  of 
the  Panuco  company  affords  no  criterion  by  which  to  judge  the  value  of  the 
property,  as  that  corporation  was  mismanaged,  to  put  the  case  mildly. 

Present  owners,  who  are  energetic  and  wealthy,  are  going  about  the  work 
of  rejuvenation  in  a  business-like  manner.  Operations  being  costly, 
because  of  rail  connections,  it  has  been  decided  to  build  a  75-kilometer 
narrow-gauge  railway,  connecting  Panuco  with  one  of  the  Mexican  trunk 
lines,  and  rails  and  3  locomotives,  one  of  the  cog-wheel  type,  have  been 
bought  for  the  line. 

A  concession  has  been  seciuned  from  the  state  legislature  of  Coahuila  for  a 
smelter  at  Monclova,  and  a  300-ton  plant  is  to  be  constructed.  Part  of  the 
smelting  plant  of  the  Descubridora  Copper  Co.,  has  been  bought  for  tliis  pur- 
pose, and  will  be  removed  to  Monclova  from  Descubridora,  Durango,  Mexico. 
Under  the  present  energetic  management,  the  Panuco,  which,  in  1902,  made 
only  665  tons  fine  copper,  may  become  an  important  producer. 
CONTIJfEHTAL  COPPER  CO.  SOUTH  DAKOTA. 

Office:  Lima,  Ohio.  Mine  office:  Hill  City,  Pennington  Co.,  S.  D. 
Samuel  A.  Baxter,  president;  H.  A.  Holdridge,  vice-president;  W.  J.  Booth, 
secretary;  Wm.  F.  Neuman,  treasurer.  Organized  1904,  under  laws  of 
South  Dakota,  with  capitalization  $3,000,000,  shares  $1  par.  Is  a  holding 
company  only,  property  consisting  of  a  two-thirds  stock  interest  in  the 
Dakota-Calumet  Co.,  which  is  idle.  Had  some  sort  of  an  interest  in  the 
Maloney-Blue  Lead  Copper  Mining  Co.,  but  apparently  has  lost  it. 
CORTIlfElfTAL  COPPER  CO.  WYOMING. 

Office:    Colorado  Springs,    Colo.     John  M.    Harran,    president;   J.    W. 
Wallwork.  secretary.       Lands,  sundry  claims  in  vicinity  of  Battle,  Carbon 
county,  Wyoming.     Presumably  idle. 
COimNENTAL  COPPER  MIlfmG  CO.  WYOMING. 

Mine  office:  Battle,  Carbon  Co,  Wyo.  J.  T.  Brown,  superin- 
tendent, at  last  accounts.  Property  is  in  the  Cow  Creek  district,  and  is 
said  to  show  a  large  body  of  low-grade*  ore.  Has  a  GxS''  hoist  and  a  25-h.  p. 
boiler.    Idte  »t  last  accounts. 
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COIfTmEHTAL  COPPER  SYNDICATE,  LTD. 

Offices r  70,  Comhill,    Loudon,    E.    C,    Etig.      Orgajiixed    Sep 
28.   1905,  with  capitalization   £500;  sliares,   1«.  par      Ffo:ite<J   rhe 
Ixrrp  Copper  Co.,  Ltd..  receiving  iii  ptjyment  cash  und  £50,000  in  ahsumi 
Lit  tcT- named  corpcjnirion. 
CONTIKENTAL  GOLD  MINnfG  CO.  Ol 

Mine  office:   Nugget,   Itcmglas  Co.,  Ore,      W,     0,     Stewart, 
and   Renenil     manager.     Ore    is  an   aurifemiLH   irtm-et>pp»cr   sul|)}ud^k 
values  prind[)ally  in  gold.     Is  said  to  Ik>  l>iiildnin  a  .lO-lon  coiinstilJ 
CONTINENTAL  MINES  A  SMELTING  CORPORATION, 

Offices:  90  Wall  St.,  New  York,  and  40n  D<K)ly  Bldg,,  Salt  Lake! 
Utiili.      Mine   olTicc:     Alta,   Salt    Lake  Co,,   Utah.      Employs    cinA^ 
men,     Henry  M.  Crowther,  president  and  general  manager;  IToraec  B,  \ 
vnVe-prei«ident;  (I,  C,   Van   AlMfyne,  seerctiiry  and  trea^nirer;   11,  S, 
sujic^nn tendon t      Organiicetl    July,    J 903,   under    laws   of    New    Yofk,1 
capiiali^iation   S1.5<J0,<XK1,   shares     $10     par.      Empire     State    Tnwt  | 
New  York,   registrar.     l^nd;s,  30  claims,  area  4CiO  acres,  alwut  luJf] 
entedj  also  a  20-acTC  milUite,  in  the  Little  Cottonwood  distriet.    C> 
roeks  &te  limestone,  p<Trphyrj',  granite,  and  «|iiart35ite,  said  to  s^iow  i 
'20  contaet  veins,  between  lime^stone  and  p»rpliyry,  r»(  I'  to  40'  vv^lh,  ( 
assays  of  2%  to  35%  c^oppcT,  10%  to  iH%  lead,  7,5%  wne,  IB  ox,  tn  ] 
silver  and  tide,  to  S.l  gold  i>er  ton,  from  malachite,  aisurit^  and  oxide  t 
C30l>per,  galena,  sphulerite.  etc.,  estimated  to  carry  average  values  ol  i 
$25  per  ton.     Hm  5  shafts,  deepest  '2U0%  and  II  tunncU,  of  3<J0'  to  ; 
w*th  total  underground  op^ning^s  of  circa   18,tMXr,    ewtfniated  l»y 
t«*  *ihovv  742,0(X>  ions  of  ore,  with  242,000  toTis  blocketl  out  for  ^toping^ 

Present   company   holds  lands  foniierly   field   by   tJie   l^v*ima,  Giui 
'  onsoli^latecj,    Darlington,  and   Regwhrr  mining  comtKinies,    which  jirf  i 
to  Irnve  produced  upwards  of  $1,00(>JXK)  in  ore.     Mines  were  first 
circa  1864,  and  were  idle.   1892  to  IHW. 

A  5-mile  Ribtet  a«*rial  tramway  was  nearly  eompleU*d,  at  e rid  of 
TliiB  is  a  eoBtly,  but  essential    improvement,  aK  the  road  wns  very  bud 
frequently  impeded  by  8now-slidcs^,  wliilc  frc?ight  rates  were  $1,75  per  UMij 
outgoing  ore,  and  $5  per  ton  on  ingoing  fuel  and  sup|)lies.     The 
also  has  a  KMj-ton  concentmtar,  and  production  Wiis  begun  1905,     At 
of  year  null  was  treating  alx>ut   lOO  tons  of  ore  daily,  putting  four  tntol 
and  turning  out  about   25  tons  of  eoneent rates,  said  to  be  earr>nng  i 
40%  lead  and    15  oz.  silver  per  ton.     Some  of  the  company's  ores 
tungsten  and  molylxlcnum.     Power  is  fumishotl  by  water  from  Little  ' 
wood  Creek,  actuating  a  direct -connected  Helton  wheel 

Company  |>aid  to  eJid  of  1905,  eleven  2%  dividends  on  issued  tr 
ftock,  amounting  to  $21,000.  and  these  payments  cannot  be  justified 
sound  financial  principles.     The  property,  however,  ^eems  to  be  va 
and  the  management  apparently  is  endeavoring  honestly,  and  nilh  a 
siderable  degree  of  sucoesii,  to  put   the  property  on  a  sound   pfodu 
basis. 
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CONTINENTAL  MINTNG  CO.  WYOMINa 

Olficei  20  MftmiHilitan  Opera  House  Bldg,,  St.  Paul,  Minn.  I^t- 
ter  returned  unclaimeil  from  foriTier  mine  offu-e,  Encainpmtmt,  Carbon 
Co.,  VV^cu  A.  L*  Cox,  presidetit;  A.  Afc?,s<or,  vic^e-pre^ident;  Kit  O. 
Duidop,  secretary  and  tn^asurer,  Organiiied  Noveml*er,  189S,  tintJer 
laws  of  Wyoming,  with  capitalization  $800,000,  shares  $1  par.  Lands,  7 
Haims,  0  patented^  area  125  acres,  also  a  2(>-atTe  millsite,  in  fhe  Battle  CriK^k 
di^lrictp  ctirrj'ing  several  fissure  veins,  of  vvliicli  two,  oj^ened  by  tunnelij 
of  105'  and  820',  «liow  a  vein  of  L5'  estimated  average  \Wdth,  giving  average 
nasays  of  13.5%  copper,  4.3  oz.  mlver  and  %h  gold  per  ton.  Mine  is  .served 
by  tlie  Southern  Wyoming  tramway  of  the  IVnn-Wyoming  Copper  Co,, 
the  tliird  power  station  being  located  on  Hie  Continental  property.  Com- 
pany hopes  to  continue  development  during  HMXk 
CONTINENTAL  SMELTING  &  REFIMNG  CO.  COLORADO. 

(itfice:  Albany  Hotel,  Denver,  Oslorado,  Mine  office:  Ironton,  Ouray 
county,  Colorado.  E.  8.  Andrews,  president;  G.  J.  Butcher,  Vice-president; 
W.  J.  Sawyer,  secretary  and  general  manager;  E.  W.  Averill,  treasurer; 
pret^ing  oJlicers,  W.  W.  Tuxbury,  H.  A,  Hiompson  and  Dr.  Jas.  A.  Mor- 
row, directors;  Joseph  Irving,  smelter  sufK^nn  ten  dent;  G,  H,  Richardson, 
ifngineer  Organized  1903,  under  laws  of  Colorado,  with  capitalization 
S500,U0O,  sliares  $1  par;  issueii,  $3fX»,00Cl  I^inds,  14  claims,  area  125acrc-^, 
in  the  Bed  Mountain  district,  showing  simdry  fissure  and  contact  veins, 
uf  which  one,  under  development,  averages  1'  to  7'  wMclth,  showing  mel- 
a«>nit<%  cludcopyrite,  enargite,  sphalerite  and  galena,  giving  assay.s  of  1% 
to  30%  eopjjer,  fmm  nothing  to  72  oz.  lead,  fnim  n*itliing  to  4%  zinc,  fnuu 
2  oz.  t<i  I,riO0  oz.  silver  and  from  SI  to  $20  golrl  p<^r  ton.  Development  is 
by  tiliaft*  of  70^  and  92'  and  by  tunnels  of  m* ,  75',  WiY,  fi^lO',  700'  and 
l.OtX)',  \y\ih  a  total  of  5,9S5'  of  underground  ojx^nings,  estimated  to  show 
75.0tM)  tons  of  oxidi^^ed  ores  and  150,000  tons  of  sulphide  ores.  Mine  has 
a  lOO-h,  p.  jJtesLrn  plant  and  electric  motors.  Buildings  include  neceHj?ar>' 
fthopB,  otfiee,  bunkhourtees,  and  a  smelter  having  two  100-ton  water-jacket 
bbwJt-fumaces,  planned  to  turn  out  matte  averaging  abiut  .'^1%  c^opi>er, 
150  o£.  to  4<K)  ojs.  silver  and  I  oz.  to  5  oz.  gold  fx'r  ton,  Broperty  i.s  served 
i>y  the  Bed  Mountain  <t  Silvertun  railroad,  Coni|Mmy  plans  to  continue 
development  work,  and  hopes  to  blow  in  the  new  f^melter  alwut  July  1, 
BK)6,  Management  seenm  htisinesslike,  and  property  is  regarded  as 
protnisintf* 
COONEY  HILL  GOLD  A  COPPER  MINmO  A  MILLING  CO.         WVOMING. 

Otr»iv:  Clieyenne,  Wyo.     John    Brown,   secretary,     fjands     supposedly 
are  in  the  Encampment  diiftrict  of  CarJxin  county,  W3''oming. 
COONEY  MINE,  NEW  MEXICO. 

Owne«l  by  4MogoIlon  Gold  &  Copper  Co, 
CO-OPERATIVE  MINING  CO,  WASHINGTON. 

I>»>ttcr  ret  iirned  unclaimed  from  former  mine  office,  Berlin,  Wa^^h, 
CO-OPERATIVE  MINING  &  MILLING  CO.  WYOMING. 

Letter   returned    unclaimed    from    former   mine   office,    Encampment, 
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Lands  include  groups  of  mines  at  Oipiap*»  and  Puquios,  also  n  M\r 
iittercst  in  the  Repni)!ieana  mine  and  a  large  estate  near  Coplap^.  This 
was  one  of  tlie  iirst,  if  not  the  very  first,  of  the  Britisli  copper  mining  com- 
paiiies  to  operate  in  Chile, 

The  Dulcineu  mine,  at  Puquio«,  was  opened  1854,  and  long  has  be« 
a  considerable  producer.     The  Fletcher  shaft  i^  2J60'  in  depth,  and  is  to 
be  deepened.     The  Weir  shaft  hi  l,SOO\     Otoa  are  oxides  and  carbonates, 
to  a  depth  of  about  6(X)',  succeeded  by  sulphides.     Ores  rangied  from  5% 
to  2*5%  copper  tenor,  with  an  average  of  14.8%,  for  the  fiscal  year  l^. 
Tpjx'r  levels  have  a  vein  up  to  25'  in  width.     The  lower  workings  are  very 
hot,  urid  in  KJ05  the  prcijjt^rly    stiffereil    from  a  serious  mine  fii^e,  tiiat  shook 
duwii  soot  ami  siilphnr,  whicli  ignited  from  the  heat.     Ore  reserves  to  the 
45(14athom   level   arc   poor,   but  tfic    .shfrning    Iwlow  tlie  480-fathom  level 
is  better,  the  soiitli  drift  on  (his  level  showing  a  H'  vein  of  1*5%  ore.     Prth 
duet  ion  of  the  Dtilcinea  decreased  in  the  tisral  year  1905,  owing  liolh  to 
damiige  from  the  fire  and  to  decreased  values  and  lessened  ore  reserves* 
Tlit*  Dulcinea  has  an  aerial  tram. 

The  Dcscnbridora  mine,  in  tticCheco  district,  opened  1825,  was  the  com- 
pany's original  mine.  Alain  shaft  h  alKiut  2,700'  deep,  and  the  property 
was  the  principal  piHidueer  of  the  compauy  until  recently^  but  in  1905  nused- 
only  658  long  tmis  cif  on%  cnmpared  with  lt},ltiO  metric  U}i\s  in  11103. 

Hie  Ojancos  group,  taking  it^^  name  from  the  district  of  it^  location, 
inchidcs  tlie  Carmen  Alto,  8an  Francisco  and  Antonia.  As  a  whole  the 
Ojaneos  properties  have  proveti  disappointing,  but  are  by  no  means  de- 
void of  promise  of  future  bctterineut.  Ihe  Carmen  Alto  ha.*^  a  400'  main 
shaft,  which  is  t»i"ing  deepened,  and  a  pump  of  tKJ,0ilO  gallons  daily  caimdty 
is  being  in><t ailed  to  handle  the  water,  which  has  proven  somewhat  trouble 
some  latterly.     The  mine  was  Imjking  fairly  well  at  the  clo4«e  of  1905. 

The  ♦San  Fmriilsco  has  a  350'  maiti  shaft,  which  is  Ijcing  deepencyt  Ore 
taken  from  ihis  mine,  during  the  fiscal  year  1905,  gave  avenige  returns  of 
1(1%  cop|)er. 

The  Anton ta  mine  is  as  yet  in  the  development  stage.  The  Repub- 
licana  was  idle  during  HK)5,  and  was  showing  f>oorIy  when  cIcwjihI  dow7i. 

The  company  has  a  concentrating  mill,  but  this  has  not  given  satis- 
factory work,  the  tailings  los.sei»  being  unduly  heaN-y.     The  works  include 
an   extensive  lixiviation    plant,  at    Puijmos.     Pnxluction   of   the   company 
was  3.131,520  lbs,  fine  copf:K?r  in  1904,  and  2,515,520  lbs.  in  im5 
COPPER  AGE  MNING  &  SMELTING  CO.  WYOMmG. 

Mine    oflice:     Battle,    Carlx)n   Co.,   Wyo.     Lands,     12    claims,  circa    2 
miles  north  of  Fiatfle,  nix-ned  by  the  ^i<K>'  Copf>cr  Blossom  shaft,  sunk  on 
a  quartz  vein  showitig  little  ore  at  and  near  surfaw;,  but  wliicli  its  said  to 
give  a  good  shouing  of  conoentrating  ore  below  200*  depth, 
COPPER  BAR  MINING  CO,  NEW  MEXICO, 

Otiice:  135  Adams  Hi.,  Chicago,  Bis,  Mine  office:  Organ,  iJomia  ,\na 
Co.  N,  M.  E,  Percy  Warner,  president;  Henry  8tepliens,  secretary  and 
treasurer;  C.  N  Anthony,  superintendent.     Organised  1900,  with  capitaliin- 
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COPPER  BA  R^OPPKR  BELLE.  :>o7 

tjon  $1,000,000,  shares  $1  par.  Lands,  8  impatented  claims,  area  150 
acres,  in  the  Organ  Mountains,  showing  two  lenses,  said  to  be  contacts 
between  limestone  and  porphyry,  carrying  chrysocolla  and  carbonate  ores, 
said  to  average  14%,  copper,  with  small  gold  and  silver  values,  opened  by 
shafts  of  112^,  132'  and  177'.  Idle. 
COPPER  BAR  MINING  CO.  WYOMING. 

Office:  care  of  W.  J.  Crane,  president  and  general  manager,  Arlington, 
Neb.  Lands  include  the  company's  own  holdings  on  Cow  Creek,  also  the 
Charter  Oak  property  of  14  claims,  5  patented,  lying  8  miles  north  of  En- 
campment, held  under  bond  and  lease,  1905,  from  the  Charter  Oak  Copper 
Mines,  Ltd.  Operations  are  confined  to  the  Charter  Oak  group,  which 
has  a  488'  shaft,  with  750'  of  underground  openings.  Former  develop- 
ment was  misdirected,  shaft  having  been  sunk  at  right  angles  to  the 
vein.  The  Cliarter  Oak  property  is  said  to  show  sulphide  ores  averaging 
12%  copper,  several  ounces  silver  and  $6  gold  per  ton,  and  to  have  upwards 
of  300,000  tons  of  low-grade  ore  blocked  out,  which  seems  exce&sive.  Vein 
carries  oxides  and  carbonates  above  and  sulphides  below,  and  has  a 
schistose  gangue.  Property  has  steam  power  and  management  plans 
erecting  a  concentrator  and  smelter,  when  mil  connections  are  secured. 
COPPER  BASIN  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office  and  mine:  42  Bank  of  Arizona  Bldg.,  Prcscott,  Yavapai  Co.,  Ariz., 
Alfred  B.  Noxon,  president  and  secretary.  W.  W.  Munds,  superintendent. 
Capitalization  $1,000,000,  sliares  $1  par.-  I^ands,  17  claims.  Has  a  140' 
shaft,  and  lias  secured  good  assay  values  from  auriferous  and  argentiferous 
copper  ores.  Has  steam  power.  Apparently  moribund. 
COPPER  BASIN  MINING  CO. 

Has  lands  on  tlie  Colorado  river,  near  the  Bill  Williams  Fork  river, 
presumably  in  Yuma  county,  Arizona,  but  jKJssibly  in  San  liernardino  county, 
California,  and,  late  in  1905,  planned  combining  with  other  companies  in  the 
vicinity  to  secure  the  erection  of  a  custom  smelter,  on  Empire  Flats. 
COPPER  BASIN  MINING  CO.  COLORADO. 

Office:  care  of  B.  B.  Harlan,    president,    Chicago,     Ills,     mine    office: 
Plaoerville,  San  Miguel  Co.,  Colo.     Milton    FiVans,  superintendent   Lands, 
15  claims,  opened  by  slmft.     A  carload  of  ore  shipped  to  smelter  returned 
14%  copper  and  $2.50  gold  per  ton.     Presumably  idl<». 
COPPER  BELL  MILL  &  MINING  CO.  MONTANA. 

Dead.     Pro|x?rty  at  Clinton,  Missoula  county,   Montana,  was  sold  by 
the  sheriff,  January  10,  HK)5. 
COPPER  BELL  MINE.  WASHINGTON. 

Owned  by  Bunker  Hill-Sullivan  Mining  &  Smelting  Co. 
COPPER  BELLE  MINING  CO.  ARIZONA. 

Office:  43  Wooster  St.,  New  York.  Mine  office:  'Gleeson,  Cochise  Co., 
Arizona.  Peter  Quinn,  president;  Elie  J.  Moneusc^  treasurer;  preceding 
officers,  Henry  J.  Mayer,  Frank  H.  Hereford  and  George  E.  Cmwford,  di- 
rectors; J.  G.  Hately,  superintendent.     Organized  190\  under  laws  of  An- 


TUK  COPPER  IIAXDBUUiv. 

incluili's  a  tM)-h.  p.  stcuiu  pLint,  with  20-h    p   antl 
od  for  1,000'  depth.     Buildings  are  a  ^OxSiy 
.ouses. 

rty  iH  one    of   gjeat   possibiUtics,   because  of  the 
istible  oxtoiit  of  its  on*  l>ody.     Tlie  propwiticm  is  a  1 
xs  l)oen  U'ann?<l  by  the  inuimp'inent,  which,  in  the 
Khicting  negotiations  for  the  enlisting  of  additbnaft 
operty  mvds — and  the  showing  warrants  tlic 
,ble  investment  in  tunnchng  and  shaft-sinking,  by  wj^ 
rned,  followed  by  exhaustive  mill-tests  for  (x>nt-rQti 
to  detennine  average  values.     A  few  dozen  lu^^p  i 
lequate  basis  for  p:issing  uixm  the  average  values  of  A  ] 
xX  size.     As  nuich  money  will  1m?  needed  to  properfy 
te  as  wouM  develop  a  small  mine,  but,  should  the  te^  f 
of  even  half  the  eopiwr  tenor  shown  by  tlie  assays,  tlie  i 
1  suHicient  tune  and   capital.   couUl  Ix;  made  one  of  ibe  ] 
KT  mines  of  the  world.     Tlie  managi'mcnt  is  ptxKl,   ind 
experienced  mining  men,  but  the  proposition  is  80  rouchj 
ispi>et,  than  first  thougiit,  that  the  raising  of  comiderTil^tlGf 
ipi^rative,  if  tlie  pro|)erty  is  to  be  given  a  thorough  te^l. 
BUTTE  MINING  CO.  SOUTH  m 

i    ofli<v:    (-uster,    (\ister    Co.,    South    I>jkota.      ll^rry 
anient ,   at   Li>t    aeeounts,     rr(\stnnably   idle. 
:  BUTTES  CONSOLIDATED  MINING  & 
ELTING  CO. 

ice:   eare   of    Rurilen   Oaylonl,    president,    Los  Angdes,  Cal, 
Bagdad,   San   Ik*nuirclino  Co.,   Cal.     J.    B.    Harvey,   vice-pn 
jzation    S1,()0().(MK),    shan\s    $10    par.     Lands,    31     ckiiiis,   in 
,    10  claims   b<*ing  near  Ibis  and  balance  near   Bii^dad*    The 
shows  a   cjuartz    vein   in    granite,    carrying   auriferous    and  affra'-  — - 
s    ehalcopyrite,    which    is   highly  silicious,   requirini^   himvy  IJ-nirif  ^j^ 
I  500'  two-compartment  slmft,  with  alx)ut  S.OOC  of  ojieninjpi,  oa  vnj;^;^^^  ^ 
*   to  4'.     About   2.(MX)'  of  openings  haA*e  been  ma<ie  on  the 
IS,  witho\it    fintliiig   payable   ore.     Management   is   «'oiisidctfd  in 
prospects  an»  eonsiiiennl  poor. 

PER  CASON  mining  CO.  NEW  MIXl*^ 

Mine  offi(v:  Abicjuiu,    Hio    Arriba    Co..    New   Mexico.     J.    ^>   Ir 
print  en«lent.     La  nils.    1(X)  acres  of  undeveloped   miner!   .InlTn^ 
PPER  CANYON  MINE.  BRITISH  _ 

Lanils,  sundr>'  claims  near  the  foot  of  Mt.  Sicker,    British  Goh^^ 
ened  by  two  timnels,  cutting  a  4'  vein,  showing  good  ore.    Idle. 
>PPER  CANYON  MINING  CO. 

Mine    offict*:    Mayer,    Yavapai   Co.,    Arizona.    S.   T.  Alleii,  P*^  "*^fc  ^v^^^^ 
.  T.  Carr,  vice-pre.sident:  E.  A.  C.ir\'in,  secretary;  C.  A.  WestenbM%^^ 
tt;  pn^ceding  officers,  J.  F.  Littlefield,  C.  H.  Haight  and  Unilw^^^^* 
ell,  directors.    Organized  under  laws  of  Ariaona,  circa  1905,  'iK^^^^ 
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fair  mine  buildings,  and  lias  shipped  some  good  ore  to  tiit*  CrolliMii 

Was  developing,  with  a  small  force,  late  in  1905. 

COPPER  CLIFF  MINES  OF  MONTANA,  LTD.  HOI 

Officres:   8,  Broad  Street  Ave.,  London,  E.  C,  Erig.     Mim*  ai§m 
via  Elliston,  Powell  Co.,  Mont.    S.  E.  lUingsworth,  cluilnniiii;  R  8l 
worth,  mine  manager;  A.  Ilebden,  secretary.     Oigaiuscd    ^-pl.   It, 
with  capitalization   £2(X),000,  sliares   £1   par,  in   £(J5,tX5(>  *A"  p» 
shares  and  £13r),(KX)  common  sliares,  preference  i^lmmi  takiii^  dL 
up  to  par  value  of  stock,  after  which  preferred  beooiiu^  con>moii  «t« 
sued,  £30,282.     Lands,  110  acres,  known  as  the  Copi^r  Cliff  ^^irj*.  I 
of  tiie  Copper  CUfT  Mining  Co.     Mine  has  a  20(f  aha  ft  a&d  iminHa  o 
500'  and  SOO*,  showing  contact  veins  of  fair  width,  ctirryhi^  o%iJi*.  call 
and  sulphide  ores,  which  arc  said  to  give  average  a^ay  va.liie>  oi  10^ 
pcT  and  $10  gold  per  ton.     Company  is  said  to  plan  opcralion^  o&  J 
fiiderable  scale. 
COPPER  CLIFF  MINING  CO.  ARC 

l)i»ad.     ProixTty  s^)ld.  1902,  to  Catalina  Mining  Co. 
COPPER  CLIFF  MINING  CO.  MOlfT 

SiicctH.'ded,  11)03,  l>y  (\)p|XT  Clifif  Mines  of  Montana^  Ltd. 
COPPER  CLIFF  MINING  CO.  SOUTH  BAl 

Ollice:   79   IX^arboni   St.,   Chicago,   Ills.     Mim  offiet  r  RochfoAl 
ningtonCo.,S.  1).     B.  F.  Hra/t»e,  president ;  Ghas.  A.  Fohmian,  vk'*f^p«« 
and  gencRil  manager:  E.  W.  Eldridge,  secretary.     Urpuni^ed  IS^.  ^ 
laws  of  Soutli    Dakota,    with    capitalization    $l,0(¥J,nOO,    ^\mrv^  fi 
Proix»rty,  carrj'ing  mpixT  ore  and  graphite,  ii*  opened  by  a  SStI'  tanael^i 
ing  an  8'  vein  of  low-grade  copjxT  ore.     No  copper  mining  \mA  bcdtn 
for  several  years,  but  company  is  mining  graphite  and  making  jjiuot  I 
from,  in  Chicago. 
COPPER  COBRE  MINING  CO.  A1120 

IX^ad.     Succeeded  by  l^radshaw  Mountain  C.  M,  A  S,  Co,,  :tl      i     ■ 
COPPER  COMPANY  OF  JBRITISH  BRITISH 

COLUMBIA,  LTD. 

Olfices:    11,  Grocers'  Hall  Ct.,  London,  E.  C,  Eng.     Moribund.^ 
COPPER  CONCENTRATING  CO. 

Office  and  works:     Houghton,  Houghton  Co.,  MkK     Frank  ! 
president ;  Thos.  G.  Mays,  serretarj'^  and  superintendent ;  T.  H,  N<* 
un^r:  G.  H.  Klmore,  consulting  engineer.     Organized  July,  190S, 
talization  S75,(K)0.     Has  a  lO-year  contract  with  the  Quincy 
for  reworking  the  tailings  from  the  Quincy    mill,  at  Mjm>n,  on  T© 
Mill  is  72x122',  witli  a  wing  of  38x58'  containing  the  jK>wor  pUni^  j 
upon  sands  wasted  from  tlie  (Quincy  mill.    Sands  tor  pnvorkM 
from  the  lake  by  a  inx2S'  wow,  carrying  a  12x24' ptuupbou,**.:^ 
ugal  sucker  pump,  connected  by  a  10*  spiral  pip3  with  t&^        ~ 
ing  swing  joints  and  being  cairied  on  bents.    Aft  the  l 
cliarged  into  a  laundpr  <y*»~'^'ng  with  the  booU  pf 
elevators^  in  t  ••  lim  % 
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Arizona,  with  -capitalization  $3,000,000,  shares  $1  par.  Lands,  32 
claims,  patented,  area  320  acres,  showing  five  T  fissure  veins,  carrying 
oxide  ores,  with  claimed  values  of  10%  copper,  2  oz.  silver  and  $80  gold 
per  ton,  which  is  much  too  high.  Has  shafts  of  202^  and  238',  and  a  464' 
tunnel.  Company's  advertising  is  entirely  too  lurid.  The  goods  promised 
therein  cannot  be  delivered. 
COPPER  BULUON  MUfflNG  CO.  ARIZONA. 

Office:  224  Byrne  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Pearce, 
Cochise  Co.,  Ariz.  Ezra  T.  Stimson,  president;  Percy  H.  Clark,  secretary; 
Chas.  M.  Renaud,  superintendent.  Organized  1900,  under  laws  of  Ari- 
zona, with  capitalization  $1,000,000,  shares  $1  par.  Lands,  30  claims, 
in  the  Turquoise  district,  showing  3  veins,  claimed  to  average  14'  in  width, 
assaying  9%  copper,  7  oz.  silver  and  $4  gold  per  ton,  from  carbonate  dnd 
sulphide  ores,  which,  of  course,  is  too  high.  Has  4  shafts,  deepest  210', 
and  tunnels  of  80'  ond  900'.  Idle  for  some  time. 
COPPER  BUTTE  JESES.  ARIZONA. 

Office:  1007  New  York  Life  Bldg.,  Minneapolis,  Minn.  Mine  office: 
Phoenix,  Maricopa  Co.,  Ariz.  Augustus  C.  Sheldon,  president  and 
general  manager;  Geo.  H.  Abeel,  vice-president;  Benj.  C.  Sheldon,  secretary; 
Henry  W.  Knoche,  treasurer;  Allan  G.  Wilson,  superintendent.  Employs 
6  men. 

Organized  July  21,  1900,  under  laws  of  Arizona,  (under  title  Arizona 
Copper  Mountain  Mining  Co.,  changed  June,  1904,  to  present  name),  with 
capitalization  $6,000,000,  shares  $10  par;  issued,  $4,500,000.  Report  of 
company,  as  of  date  January  1,  1906,  gave  assets  of  $70,000,  ^ith  $3,000 
cash  due  company,  and  $3,500  cash  on  hand,  without  liabilities. 

Lands,  34  unpatented  claims,  area  690  acres,  in  the  Walnut  Grove 
district  of  Pinal  county,  Arizona,  also  a  5-acre  milLsite.  Lands  re^ch  to 
the  Gila  river,  which  furnishes  an  unfailing  water  supply,  and  mine  is  served 
by  the  Phoenix  <fe  Eastern  railway,  only  1 J^  miles  from  the  property.  Country 
rocks  are  granite  and  limestone,  intruded  by  an  immense  cupriferous  brec- 
cia, ranging  1,300'  to  3,000'  in  width,  which  has  been  traced  about  7,000'. 
The  breccia  carries  oxide  and  carbonate  ores  at  surface,  and  for  some  little 
dqpth,  succeeded  by  sulphides,  which  are  shown  in  the  lowest  workings  of 
the  mine.  The  average  assay  of  39  samples  gave  7.39%  copper,  with  circa 
$2  gold  per  ton,  but  the  average  of  copper  in  actual  production  would 
be  much  lower,  in  all  likelihood. 

The  first  mining  was  done,  1879-1881,  for  silver,  but  was  not  a  suc- 
cess, and  the  property  remained  idle  until  taken  over,  1900,  by  present  com- 
pany. Development  is  by  about  twenty  15'  pits,  six  shallow  shafts  of  30^ 
to  60'  depth,  and  two  shafts  of  175'  and  465'  respectively,  also  by  four  tun- 
nels of  less  than  100'  length,  and  two  of  275'  and  300'  respectively,  longest 
tunnel  giving  a  depth  of  about  600'  below  the  crest  of  the  outcrop.  The 
mine  has  about  2,000'  of  openings,  estimated  by  management  to  show  about 
5,000,000  tons  of  ore,  this  apparently  excessive  figure  being  rendered 
more  plaiisible  by  the  Ta«t  width  of  the  ore  body. 
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Equipment  includes  a  G()-li.  p.  steam  plant,  with  2(V'b.  p^  mm. 
hoists,  latter  pood  for  1,000'  depth.  Buildings  ave  £l  203t3«y  laad 
and  two  buukhouscs. 

The  property  is  one    of  great   possibilities,   Ix*causc  of  the 
almost  inexhaustible  extent  of  its  ore  body.     Tlie  prtJjxM*iit(in  in  « 
however,  as  luis  l)een  learned  by  the  management,  whjeh^  in  tb^  t 
1006,  was  conducting  ncgotijitions  for  the  enlistuig  of  aililitioi^ 
Wliat  the   proixTty  needs — and  the   showing  wamints   tlie  pxfprrw 
is  a  considerable  investment  in  tunneling  and  slmft-Muking.  \\\     ■  • 
ground  is  ojx'ned,  followed  by  exliaustivc  mill-testii  for  concf  e-    ii 
smelter-tests  to  determine  average  values.     A  few  dor^n  assays  ai 
entirely  inadequate  basis  for  passing  ujwn  the  avemge  values  of  a  pi 
of  such  great  size.     As  much  money  will  be  needed  to  properly  It 
Copper  Butte  as  would  develop  a  small  mine,  but,  ehoiild  thi?  t»5st  bHw 
age  values  of  even  half  the  copper  tenor  sliown  by  the  ass^yn,  tbe 
erty,  given  sufficient  tmie  and   capital,   could  be  made   ooe  of  ibt 
great  copper  mines  of  the  world.     Tlie  management   is  good,  inda^ 
numl)er  of  exjx'riencetl  mining  men,  but  the  proposition  x&  no  mucjrp* 
in  every  asp(?ct,  than  first  thought,  that  the  raisii^g  of  eonsiderabfe In 
sums  is  impi^riitive,  if  the  pro|KTty  Ls  to  be  given  a  thorougli  te*t, 
COPPER  BUTTE  MINING  CO.  SOUTH  DAH 

Mine    office:    Custer,    ('uster    Co.,    South    Dakota.     Harry    Fl» 
superintendent,   at  Li.^t   accounts.     Presumably   idle. 
COPPER  BUTTES  CONSOLIDATED  MINING  &  CALtFOM 

SBfELTING  CO. 

Office:   care   of   Bunlen   Gaylonl,    president,    Los  Atig^lefi,  Cbt 
office:    Bagdad,   San   Ik'rnardino  Co.,   Cal.     J.   B.    Harvi*y,    vie*?-] 
Capitalization    SI  .OOO.CKK),    shares    SIO    par.     Land^,    31     daima, 
groups,    10  claims   being  near  Ibis  and  balance  near   BagdAd.    Hie  \ 
group  shows  a   quartz    vein   in    granite,    carrying   auriferous   and 
iferous    chalcopyrite.    wliich    is   highly  silicious,   n^quiriag   ha^ivy 
Has  a  bW  two-compartment  sliiift,  with  about  3,000'  of  openini^,  cm 
of  18"  to   4'.     About  'JjOOO'  of  openings  have  been  miuJe  on  titf  Bttf^ 
cUiims,  without   fin(Hng   j>ayable   orc.     Management   n   i^onsidered  hoott 
but  pros|x^cts  are  considenMl  poor. 
COPPER  CASON  MINING  CO.  FEW  MEXKSO 

Mine  office:  Abi(|uiu.  Rio  Arriba  Co.,  New  Mexico.  J.  E.  Inim 
superintemlont .  Lands,  100  acres  of  undeveloped:!  mineral  ckiniH.  Idifc 
COPPER  CANYON  MINE.  BRITISH  COLUMBIA 

I^^uuLs,  sundry  claims  near  the  foot  of  Mt.  Sicker,    Bntbh    Colundfi^ 
ojX'ned  by  two  tunnels,  cutting  a  1'  vein,  showing  gciod  ore,     Idk. 
COPPER  CANYON  MINING  CO.  ABIZOIUU 

Mine  office:  Mayer,  Yavapai  Co.,  Arizona.  S,  T.  AUeQ,  ptt^sifksl; 
L.  T.  Carr,  vice-president :  E.  A.  Cin-in.  secretary;  C.  A.  We^tenbeig,  tin** 
uner;  preceding  officers.  .1.  F.  Littlefield,  C.  H.  Hai^ht  and  Wilbur  Tn^4* 
well,  directors.     Organized  under  laws  of  Arizona^  circa   1005^  ^ith  cufH 
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talization  $15,000,000,  shares  $1  par.  Lands  are  5  claims  and  a  millsite. 
in  the  Black  Canyon  district,  formerly  held  by  the  Black  Canyon  Coppei 
Co.,  Ltd.,  which  went  out  of  business  without  pa3ring  its  debts.  Claims 
are  considered  promising,  but  capitalization  is  excessive,  and  company  is 
not  regarded  with  favor. 
COPPER  CAVE  MUfflNG  CO.  WYOMING. 

Mine  oflRce:  care  of  J.  F.  Crawford,  Saratoga,  Carbon  Co.,  Wyo.     Idle. 
COPPER  CENTER  GROUP.  MEXICO. 

A  group  of  claims  near  Moctezuma,  Sonora,  Mexico,  on  which  some 
development  work  was  done,  by  Dew  R.  Oliver,  of  San  Francbco,  California. 
COPPER  CENTURY  GROUP.  ARIZONA. 

Mine  office:  Washington,  Santa  Cruz  Co.,  Ariz.  Geo.  A.  Ix)nsberry, 
superintendent.  Ores  carry  copper,  zinc,  lead  and  silver.  Has  gasoline 
power.     Presumably  idle. 

COPPER  CHIEF  MINING  CO.  ARIZONA. 

Mine  office:  Jerome,  Yavapai  Co.,  Ariz.  Arthur  Hendy,  superinten- 
dent. Lands,  sundry  claims  near  the  Iron  King  mine  of  the  Equator  Min- 
ing &  Smelting  Co.,  circa  5  miles  south  of  Jerome,  on  which  the  final  pay- 
ment of  $65,000  was  made  February,  1906.  Mine  shows  a  large  body  of 
auriferous  and  argentiferous  topper  ore,  and  is  claimed  to  have  upwards  of 
$3,000,000  worth  of  ore  blocked  out,  whicli  probably  Is  an  overestimate, 
although  the  property  is  generally  regarded  as  one  of  considerable  promise. 
COPPER  CHIEF  MINING  CO.  NEW  MEXICO. 

Dead.     Succeeded,  1903,  by  Sater  Copper  Co. 
COPPER  CHIEF  MINING  CO.  WASHINGTON. 

Office:   Everett,  Wash.     Lands,  4  claims,  Ijetween  Galena  and  Mineral 
City,  in  tlie  Silver  Creek  camp.  Snohomish  county,  Washington,  opened  by 
a  600'  tunnel,  showing  an  8'  vein  with  a  2'  paystreak. 
COPPER  CHIEF  MINING  CO.,  LTD.  MONTANA. 

Office:  604  The  Rookery,  Spokane,  Wash.  Mine  office:  Dillon,  Beaver- 
head Co.,  Mont.  Employs  14  men.  H.  A.  Fosselman,  president ;  J.  S.  Graves, 
vice-president;  F.  M.  Lonj^shore,  secretary  and  general  manager;  F.  M.  Dud- 
ley,  treasurer;  S.  C.  Bishop,  mine  superintendent.  Organized  June,  1901, 
under  laws  of  Washington,  with  capitaHzation  $375,000,  shares  25  cents 
par.  Lands,  7  claims,  area  130  acres,  in  the  Silver  Star  district  of  Madison 
county,  Montana.  Country  rocks  are  granite  and  limestone,  showing  5  con- 
tact veins,  on  all  of  which  a  Uttle  opening  has  Ix^n  done,  by  9  pits  and  shafts 
of  10'  to  112^  depth.  Main  vein,  estimated  by  company  to  average  10' 
width,  shows  carbonates  at  surface,  with  clialcocite  and  chalcopyrite 
at  a  little  depth,  giving  average  assays  of  lO^^.  copper,  2  oz.  to  5  oz.  silver 
and  $1.60  to  $31  gold  per  ton.  Mine  was  opened  189S,  closed  1903,  reopened 
April  1,  1906.  Has  a  40-h.  p.  hoist,  good  for  1,000',  and  necessary  mine 
buildings.  Company  plans  sinking  main  shaft  to  depth  of  1,000'. 
COPPER  Cmr  MINE .  ALASKA. 

Office:  Coppermount,  Prince  of  Wales  Island,  Alaska.  Lands,  sundry 
daims  on  the  bc^E^,  at  Cordova  Bay,  6  miles  south  of  Coppermount.    Hm 
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■ 
of  same  title,  which,  in  tuni,  succeeded  the  l>crby  Syndicate,  Ltd.,  with  cap- 
italization £15,000,  sliaros  5s.    par.     liands,    1,050    acres,    freehold,    near 
Northampton,  Woutern  Australia. 
COPPER  EXPLORERS.  LTD.  AUSTRALU. 

Offices:    Winchester   House,    London,    E.    C,    Eng.      A.  E.   Barton, 
chairman:  L.  Malleson,  secretary.    Organized   January  1,  1900,  with  cap- 
italization  £10,000,  shares  £1  par,  to  acquire  the  North  Cobar  mine,  in 
New  South  Wales.     Idle. 
COPPER  FALLS  MINE.  MICHIGAll. 

Absorbed,  1S9S.  by  Arnold  Mining  Co.     Fully  described  in  Vol.  I. 
COPPERFIELD  MINES.  VERMOHT. 

Office:  820  PeniLsylvaiiia  Ave.,  Pittsbuig,  P&.  Mine  office:  Copper- 
field,  Orange  Co.,  Vt.  Geo.  Westinghouse,  owner".  Property  includes  the 
oKl  Ely  and  Gopperficld  mines,  having  a  strong  ore  body  carrying  low-gxade 
disK^minated  chalcopyrite.  Has  a  3,700^  main  shaft,  sunk  at  an  angle  of 
23°,  giving  a  vertical  depth  equal  to  circa  1,500^,  and  has  a  IflW  tunnel, 
leading  from  tlic  300'  level  to  mill.  Reduction  plant  includes  a  combined  mill 
and  smelter,  connected  witii  the  mine  by  a  gravity  tram.  Smelter  has  two 
water-jacket  blast-furnaces,  one  rcverberatory  furnace  and  one  converter 
stand,  making  blister  copper  of  98%  to  99%  tenor,  when  operated.  Property 
was  worked  on  a  considerable  scale,  previous  to  circa  1860,  and  was  reopened 
by  present  owner  in  1900,  but  has  been  idle  for  several  years. 
COPPERFIELD  MINING  CO.  UTAH. 

Letters  returned  unclaimed  from  former  office,  Bingham  Canyon,  Utah. 
COPPER  FIELDS  OF  NAMAQUALAND,  LTD.  CAPE  COLOHT. 

Offices:     10,    St.    Helen's    Place,    London,    E.    C,    Eng.     lieut.-CoL 
W.  W.  Cragg,  cliivirman;  N.  A.  Eustace,  secretary.    OigimizedSept.  31, 1897, 
with  capitalization  £100,000,  sliarcs  £1  par:  issued,  £78,432.     Lands,  354 
acres,  in  Little  Nama<iualaiid,  Cape  Colony,  South  Africa.     Idle. 
COPPER  GIANT  GOLD  &  COPPER  MINING  CO.  WYOIOHG. 

Letter    returned    unclaimed  from    former    mine    office,  Encampment. 
Carbon  Co.,  Wyo.     U.  Frank  Powell,  president;  P.  H.  Kennedy,  secretary, 
Presumably  moribund. 
COPPER  GIANT  MINING  CO.  ^  ARIZONA. 

Officer  care  of  O.  Z.  Kane,  general  manager,  Tucson,  Ariz.  Mine  office: 
Silver  Bell,  Pima  Co.,  Ariz.  Lands,  50  claims,  in  several  different  groups, 
lying  south  of  the?  hnixTial  mine  and  to  the  eastward  of  the  Silver  Hill 
Mountains,  opeiu'il  by  al>out  r}{}{y  of  shiifts  and  tuimels,  with  a  IOC  shaft 
on  the  (\)pp<'r  Giant  claim.  I*ro|MTty  shows  a  contact  wn,  "v^nith  holdout- 
crops,  Ix'twccn  liiiu!st^)ii('  and  (Hiar1/it«\  Ore  is  chalcopyrite,  %tith  occasional 
chalcocite,  and  on>s  I'rotn  the  C4)pi)«'r  Ciiant  sliaft  are  claimed  to  average 
l')%  copixT,  20  oz.  to  U)  oz.  silver  and  $  Ho  $7  gold  per  ton. 
COPPER  GIANT  MINING  CO. 

Office:  care  of  L.  Ji.  Cornell,  secretary,  Spokane,  W'ash.  Wm.  H.  Lud- 
den,  president.  Organized  1897,  under  laws  of  Washington,  with  capitali- 
zation $1,000,000,  sliares  $1  par.    Lands,  said  to  be  3  claims,  i^ith  a  fior  show 
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log  of  ore.    Company  has  no  money  and  doesn't  know  where  to  get  any. 
COPPER  GLAH C£  MUfflNG  CO.  ARIZONA. 

Office  and  mine:  Bisbee,  Cochise  Co.,  Ariz.  S.  W.  Clawson,  president 
and  treasurer;  A.  8.  Barker,  secretary;  C.  L.  Beck  with,  general  manager. 
Organized  March,  1901,  under  laws  of  Arizona,  with  capitalization  $2,500,000, 
Bbaree  $1  par.  Annual  meeting,  March  9.  Lands,  24  patented  claims, 
area  480  acres,  in  the  Warren  district,  about  7  miles  southeast  of  Bisbee. 
Has  shafts  of  50',  lOO',  140'  and  560',  with  tunnels  of  75'  and  150'.  Idle  since 
circa  1904.  Fully  described  in  Vol  IV. 
COPPER  GLAUCE  MINING  CO.  NEW  MEXICO. 

Mine  office:  Taos,  Taos  Co.,  N.  M.      Idle  for  several  years. 
COPPER  GLANCE  MINING  &  MILLING  CO.  COLORADO  &  WYOMING. 

Office:  Shemv'ood  Bldg.,  Elgin,  Ills.  Mine  office:  Encampment,  Car- 
bon Co.,  Wyo.  H.  N.  Anderson,  president;  N.  C.  Westerfield,  vice-presi- 
dent; C.  L.  Wetzel,  secretary  and  treasurer;  Jas.  N.  McBride,  general  man- 
ager. Organized  under  laws  of  Wyoming,  with  capitalization  $2,000,000. 
Property  is  known  as  the  Giroutte  group.  Company  also  had  an  option 
on  property  in  the  La  Sal  district  of  Montrose  county,  Colorado,  but  appar- 
ently has  lost  same.  Wyoming  property  idle  since  April,  1905,  and  com- 
pany ended  the  year  with  an  indebtedness  of  about  $32,000,  including  $7,500 
interest,  and  manifests  no  disposition  to  pay  its  debts,  the  energies  of  the 
manaf^ement  apparently  having  been  exhausted  in  peddling  stock. 
COPPER  GLOBE  GROUP.  UTAH. 

Office:    care  of  Dr.  Walter  R.  Pike,  owner,  St.  George,  Utah.     Lands, 
sundry  claims,  in  the  southwestern  part  of  Emery  county,  Utah,   showing 
a  large  body  of  low-grade  ore,  slightly  developed  by  tunnel,  1899-1901. 
COPPER  GLOBE  MINING  CO.  UTAH. 

Dead.     Lands,  in  Utah,  sold  November,  1902. 

COPPER-GOLD  MINING  CO.  WASHINGTON. 

Mine  office:  Bossburg,  Stevens  Co.,  Wash.  S.  G.  Wilson,  superintendent, 

at  last  accounts.      Developments    show    argentiferous    copper  ores.     Idle. 

COPPER-GOLD  MINING  &  MILLING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  Hecla,  Wyo. 
COPPER  GORGE  DEVELOPING  CO.  NEW  MEXICO. 

Office:  82  Wisconsin  St.,  Milwaukee,  Wis.  Mine  office:  Santa  Rita, 
Grant  Co.,  N.  M.  Lands,  12  claims.  Company  is  asserted,  in  the  prosK, 
to  have  put  in  a  big  machinery  plant  and  concentmtor,  and  to  plan  shipping 
concentrates  to  the  Comanclie  smelter,  at  Silver  C*ity.  Company  appim'iitly 
was  promoted  by  C.  T.  McElroy,  of  questionable  reputation,  apd  ia  not 
regaided  with  favor. 

COPPER  HILL  MINE.  ALABAMA. 

An  idle  property,  near  Stone  Hill,  Clebunie  county,  Alalmma.  Was 
known  first  as  the  Woods  mine.  Opened  1870,  closed  1879.  Had  a  smelter 
and  worked  as  many  as  500  men.  Closed,  owing  to  exhaustion  of  high-grade 
ores.  Vein  is  24'  wide,  mineralized  near  walls  to  extent  of  3%  to  7%  copper. 
Vahie  of  productioD  aecuxed  was  about  $1,300,000. 
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COPPER  HILL  MINE. 

Owned  by  Arizona  Commercial  Copper  Co. 
COPPER  HILL  MINE. 

OfHce  and  mine:    care  of  W.  F.  Detert,  owner,  Jackscm, 
Cal.    Mine,  on  the  Consumnes  river,  was  opened  circa  1861,  and 
about  20  years,   with  a  considerable   production.     Vein  fomnation, 
porphyry,  is  500'  to  6(X)'  wide,  with  heavy  gassan  capping.     Ore  is 
rite,  associated  with  iron  pyrites. 
COPPER  HILL  MINING  CO. 

Correct  title  is  Arizona  Copper  Hill  Mining  Co. 
COPPER  HILL  MINING  CO.  MEW 

IX'ad.     Lands,  sold,  November,  1903,  to  A.  B.  Reneh&n,  for  17, 
COPPER  HILL  MINING  &  MILLING  CO.  Wj 

Offiw:    504    Empire    Bldg.,  Spokane,  Wash.     F.  J.  Heller, 
G.  ().  Nettleton,  secretary.     Organized    1899,   with   capitalization  '< 
shares    5c    par.     I  blinds,  4  cLiims,  area  80  acres,    in   the   Newport 
of  Stevens  county,  Washington,  with  rail  and  water  transportation 
accessible.     Has  a  2.30'  slmft  and  a  260'  tunnel,  showing  an  IS' 
ing  cluilcopyrite,  dissi^iuinated  in  pyrrhotitc.     Idle  at  last  accounta. 
COPPER  HILL  MINING  &  SMELTING  CO. 

Office:  care  of  Sti'phen  Burgt»r,  president,  Salem,  Mass.    Letter 
unclahned  from  fonuer  mine  office,  Jerome,  Yavapai  Co.,  Arii.    Joha 
Jackson,  isuix'riiitc*ndcnt.     Organized  1905,  under  laws  of  Ariiona. 
sundry  claims,  known  as  the  KyUv-Hopkins  group,  having  25(f  of 
showing  native  copjx»r  and  high-gmde  ore. 
COPPER  INDEPENDENT  CONSOLIDATED  MINING  CO.         Wj 

OfUce:    61  Court  St.,  I  Boston,  Mass.     Mine  office:    Silverton, 
Co.,  Wash.     M.  V.  Little,  president;  E.  P.  Crooker,  secretary;  Arthur  I 
Hawks,  genemi  manager.     Capitalization  S3,(XM),000,  shares  SI  par. 
$G2,0(K)  outstanding.      Umds,   2   groups  of  claims,   also  several 
Has  5  tunnels,  longest   1,2(K/,  with  several  thousand  feet  of  uxidergn4 
workings,   on   a   fissun^    vein   in   granite.     Plant   includes  a  concentnH 
52x1 83',  of  wood,  e(iuip|x-d  with  cnLshers,  rolls  and  tables,  said  to  be  of 
tons  daily  eapaeity.     A  turhine  develops  550  horse  power  from  the    G 
aguatnlsh  river.    (\)inp:iny  U^gan  selhng  stock  and  paying  6%  dividends m 
taneously,  and  eain(>  to  grief,  as  pnnlicted  by  the  Copper  Handbook.    Fa^ 
erty  possibly  of  value,  if  handled  by  an  honest  and  capable  manageoH^ 
COPPER  JACK  MINING  CO.  IJTII 

Othee  and  mine:  Eureka,  Juab  Co.,  Utah.  J.  C.  Jensen,  praoM 
J.  T.  Williams,  via>-presideut ;  .Geo.  A.  Udall,  secretary;  D.  D.  Hiab 
treasurer;  Geo.  Hanson,  general  manager.  Organized  July  31,  1905,  ttndi 
laws  of  LTtah,  with  eapitalization  $75,000,  shares  10  cents  par.  IiUMk,  1 
claims,  area  4 SO  acres,  in  the  Eriekson  district,  Tooele  county,  Utal 
optmed  by  a  22'  shaft,  showing  ore  assaying  13%  copper.  Idle. 
COPPER  KEY  MINE.  WASHIHQTOi 

Mine  office:     liepubUc,  Ferry  Co.,  Wash.     E.  J.  Delbridge, 
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Laiids  adjoin  the  Oversigfat  group,  oh  the  north.    The  upper  tunnel  is  in 
ferruginous  copper  orei  and  90  cars  shipped  to  smelter  ga\'e  average  returns 
ol  $12  per  ton.     The  4W  lower  tunnel  is  in  limestone,  and  is  said  to  show 
a  4(y  vein  of  shipping  ore.    A  third  tunnel  is  planned. 
CX>PPER  KHIG  OF  ARIZONA.  ARIZONA. 

Office:  116  Nassau  St.,  New  York.  Letter  returned  unclaimed  from 
former  mine  office,  Pearce,  Cochise  Co.,  Ariz.  ElLslia  Boitel,  president; 
Thos.  F.  Gaynor,  secretary  and  treasurer.  Oiganized,  1903,  under  laws 
of  West  Virginia,  with  capitahzation  $5,000,000,  shares  $1  par,  as  successor 
of  the  Copper  King  of  Arizona  Mining  Co.,  organized  1S95,  which  peildlcd 
stock  assiduously  for  many  years,  under  management,  first  of  the  late  B.C. 
Da\'is,  and  later,  under  control  of  Gaynor.  Opemtions  were  begun  at 
Bisbee,  transferred  thence  to  Solomon  Springs,  thence  to  Bam*tt  and 
thence  to  Pearce,  all  in  Cochise  county,  Arizona.  Original  property,  the  old 
Copper  King  mine,  at  Bisbee,  was  lost  to  company,  1903,  through  neglect, 
but  having  become  prospectively  valuable,  suit  was  brought  for  recovery, 
but  was  lost,  October,  1905.  A  $250,000  issue  of  7%  bonds  is  supposed  to 
have  been  authorized,  circa  1905.  Management  of  preceding  company  was 
flagrantly  bad  for  many  years,  and  present  corporation  sho^^s  but  slight 
improvement.  Is  in  debt  for  labor,  and  local  standing  of  management 
is  nil. 
COPPER  KING  OF  ARIZONA  MINING  CO.  ARIZONA. 

Reorganized,  1903,  under  title  Coppc.-  King  of  Arizona. 
COPPER  KING  CONSOLIDATED  MINING  CO.  COLORADO. 

Incorporated,  April,  1903,  by  Milo  A.  Smith,  et  al,  with  capitalization 
$300,000,  to  operate  in  Jefferson  and  Park  counties,  Colorado.     Idle. 
COPPER  KING,  LTD.  CALIFORNIA. 

Mine  office:  Letcher,  Fresno  Co.,  Cal.  Geo.  W.  Ade,  receiver;  C.  D. 
Leavitt,  Jr.,  superintendent.  Was  an  English  corporation,  and  is  said  to 
have  been  wound  up  in  1903,  but  the  estate  is  still  in  the  process  of  adjust- 
ment, and  the  property  is  in  operation.  Lands,  00  acres,  circii  27  miles 
from  Fresno,  opened  by  2  air  sliafts  and  a  250'  main  working  shaft,  with  six 
levels  opened  and  about  one-half  mile  of  drifts.  Shaft  is  to  be  sunk  200^. 
Ore  body  is  a  schistose  vein  of  about  100'  width,  with  a  2'  to  20'  paystreak 
carrying  oxide  and  carbonate  ores  above,  and  sulpliides  Ix'low,  ores  averaging 
about  7%  copper.  Ore  formerly  was  hauled  17  miles,  by  a  traction  engine, 
to  the  smelter  at  Seal  Bluff  Landing,  but  is  now  hauled  by  wagon.  The 
reduction  plant  included  a  concentrator  and  smelter,  latter  having  two 
50-ton  McDougall  roasting  furnaces  for  pyritic  Bnwlting,  and  a  100-ton  rever- 
beratory  furnace  burning  crude  petroleum.  It  is  probable  that  the  reduc- 
tion plant  has  been  sold,  as  ore  is  now  sent  to  Tacoma  for  smelting.  The 
property  is  doing  very  well,  under  the  management  of  Mr.  Ade,  and,  although 
ending  1905  with  a  net  indebtedness  of  $500,000,  a  legacy  from  tlie  old  man- 
agement, which  squandered  about  €250,000,  ended  tht;  year  with  $78,000 
in  the  bank  and  $3'),000  worth  of  ore  in  transit  and  at  the  smelter.  Pro- 
duction is  at  the  rate  of  100  tons  of  ore  daily. 
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COPPER  KINO  MINE.  ARIZOSA. 

Office    and    mine:    care  of  Peter  Johnson,  owner,  Bidbee,  Cochise  Co., 
Ariz.     This  is  the  original  pro|x?r(y  held  hy  the  Copper  King  of  Afixooji^ 
but  was  abandoned  severA  years  ago,  and  relocated,  19l}3,  by  present  owiitf» 
Has  a  625'  sliaft,  in  porphyry,  which  has  cut  a  number  of  small  striiiiieri 
of  copper  ore.     Property,  which  lies  between  tlie  I>enn-Ariaona  and  Cocliise] 
Development  tracts,  was  gencmlly  regarded  as  worthbss»  until  circa  1904,' 
but  developments  on  the  Junction  prtjjierty  indicate  the  possabiltty  of  con- 
siderable ore  liodios  underlying  the  porphyry,  near  it^  junction  with  lime- 
stone^ in  the  Wurrm  diHirict.     Material  on  dump,  taken  from  shaft^  is  alten^d 
and  slightly  inintrfilixed  porphyry,  carrying  considerable  iron  pyrites. 
COPPER  KING  MINE.  AlUZONA.     . 

Mine  ofTice:    Joliiif^an,  Cochi.s<>  Co.,   Ariz*     S.  A.  D.  Upton,   owner.     Ah 
pmsp^rt   or>ly.     Idle   at    L^st   accounts.  ^| 

COPPER  KING  MINE.  BRITISn  COLXJHBIA. 

Lands,  .six  cktims,  near  the  Quei-n  Victoria  property,  at  Bea^ley,  7  mik-a   _ 
west  of  Nelson,    Kootcnay  district,  Briti^li  t^lolvimbia,    showing  sevend  ex-^  fl 
posun^s  of  sulphide  ore.     Has  a  gravel  overburden,  rich  in    ftoat  ore.     Idle 
for  some  yrars. 
COPPER  KING  MINE. 

Mine  oflice:     Kamloops,  Yale  district,  B,  C. 


BRITISH  COLUMBIA. 

I^imls,  sundrj*  claims,  16 


miles  west  of  KumloopK,  showing  ore  givin*;  assaj^  of  5%  to  20^  ^"^ppt^^^l 
1  oz.  to  0  oz.  silviT  and  SlU  to  $20  gold  per  ton.     Shipped  500  tons  to  tbo^l 
Cmffon  frimehiT,  May,   11>0L 
COPPER  KING  MINE.  CALIFORIIIA, 

OfEoe  and  mine:  care  of  W.  A.  Satiger,  Big  Pine,  Inyo  Co.,  Cal-  Hjia 
an  o u  tr  mp  of  1  ( KT  wi  d  t h ,  ^\i  t h  a  60'  shaft,  sho wi  ng  malachite.  Idle  some  ye^rs, 
COPPER  KING  MINE,  COLORADO. 

A   property  at   Tumett,   Chaffee    Co.,   Colo,,   held    by    Calun^iei  Cop- 
per Co. 
COPPER  KING  MINK,  COLORADO. 

Office  and  mine:  care  of  John  Westenrider,  owner^  Florence,  Fremont 
C^..  Cnlo. 
COPPER  KING  MINE,  COLORADO.  ^ 

Office  and  nunc:    care  of  Ourcss  Sc  r>owd,  lessees,  Gilpin,  Gilpin  Co.pM 
Colo.     ProyxTty  in  said  to  show  gooti  copper  orr.',  ^" 

COPPER  KING  MINE,  COLORADO. 

Mine  oflire:    Twin  Lakes,  Utke  Co.,  Coin,     I^mds,  11  claims,  on  Mid- 
dle Mountain,  circa  13  mtU%s   from  Twin  Liikes,  owned  by  James  Harrison, 
et  ah     Formation   is    micaceons*   gmnite/  with  porphyry  dykes,  showing  a  X 
20'  fissure  vrin,  with  a   12*  paystreak  on  the  hanging-wall  carrying  good  V 
n-^ay  valuoK  in  mpix>r,  silver  and  gold,     U  slightly  dcvelopcdi  by  tunnel. 
COPPER  KING  MINE.  IDAHO- 

Mine  office:  Landore,  Washington  Co.,  Idaho.  Is  said  lo  have  a  15' 
vein  showing  a  3' pays* reak  of  l^oj-nile,  and,  at  last  accounts,  1905,  was  ptepu^ 
inj^  to  begin  shipments  to  tlie  Landore  smelter. 
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COPPER  KIKG  MINE.  MONTANA. 

One   claim,  2  miles  southeast  of  Parrot,  Madison  county,   Montana, 
giving  ores  assaying  up  to  12.5%  copper,  0.85  oz.  silver  and  $2.80  gold  per 
ton     Idle. 
COPPER  KING  MINE.  OREGON. 

Mine  office:    Comer,  Grant  Co.,  Oregon. 
COPPER  iiNG  MINE.  SOUTH  DAKOTA. 

Letter  returned  .unclaimed  from  former  mine  office,  Terry,  S.  D. 
COPPER  KING  MINE.  TASMANIA. 

Mine   office:      Bumie,   Tasmania.     Property,   on  the  northwest  coast, 
has  shipped  42  tons  of  14%  ore  to  Newcastle.     Employs  9  men. 
COPPER  KING  MINE.  WASHINGTON. 

Lands,    bundry   claims,    in    Ferry  county,  Washington.     Ores  include 
argentiferous  galena,  and  chaloopyrite  that  is  both  auriferous  and  argent- 
iferous.    Development  is  by  2  tunnels. 
COPPER  KING  MINE.  WASHINGTON. 

At  Chewelah,  Wash.    Owjied  by  Chewelah  Copper  King  Mining  Co. 
COPPER  KING  MINE.  WYOMING. 

Mine  office:     Jelm,  Albany   Co.,  Wyo.     Said  to  liave  been  sold,  1902, 
to  Messrs.  Martin  &  Lambert,  of  Cliicago,  for  $30,000. 
COPPER  KING  MINE.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office.  Tie  Siding,  Wyo. 
COPPER  KING  MINE.  YUKON. 

Mine  office:  Whitehorse,  Yukon,  Canada.  Has  a  175'  sliaft,  sliowing 
bomite  below  depth  of  20'.  Has  shipped  400  tons  of  high-grade  ore  to  smelters 
at  Everett,  Wash.,  and  Ladysmith,  B.  C.  Property  is  decidedly  promising, 
but  cannot  be  made  a  producer  until  given  better  shipping  faciliticH,  or  a 
local  smelter,  present  freight  rates  being  outrageously  high. 
COPPER  KING  MINING  CO.  ARIZONA. 

Mine    office:     Tucson,    Pima  Co.,    Ariz.     Lands,  sundry  claims,  in  tlie 
Tucson  Mountains. 
COPPER  KING  MINING  CO.  BRITISH  COLUMBIA. 

Mine  office:  Cameron  Lake,  Nanaimo  district,  B.  C.     Has  a  100'  tunnel, 
showing  copper  ore.     Idle  for  several  years. 
COPPER  KING  MINING  CO.  COLORADO. 

Office:   Cheyenne,  Wyo.     Mine  office:  Boulder,  Boulder  Co.,  Colo. 
COPPER  KING  MINING  CO.  COLORADO . 

Succeeded,  circa  1904,  by  Pearl  Copper  Mining  &  Smelting  Co. 
COPPER  KING  BHNING  CO.  IDAHO. 

Office  and  mine:  Shoup,  Lemlii  Co.,  Idaho.  Earl  Gilbreath,  manager. 
Is  a^limited  partnership.  Lands,  11  claims,  area  220  acres,  also  260  acres 
miscellaneous  lands,  on  Beaver  Creek,  in  the  Mackinaw  district,  showing 
numerous  fissure  veins  in  quartzite,  of  which  three,  with  average  width  of 
10'  to  12',  are  opened  by  2  shallow  shafts  and  7  tunnels,  of  which  3  are  300' 
each  in  length,  with  a  total  of  about  one  lialf-mile  of  openings,  showing 
cuprite  and  malachite  giving  average  assays  of  7%  copper,  up  to  30%  lead, 
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1  oz.  to  30  oz.  silver  and  $1  to  $3  gold  per  ton,  ore  averaging  about  $43  per 

ton  in  total  values.     Is  working,  ^dth  a  small  force. 

COPPER  KING  MINING  CO.  MONTANA. 

Letter  returned  unclaimed  from  former  mine  office,  Missoula,  Mont. 
COPPER  KING  MINING  CO.  OREGON. 

Letter  returned  unclaimed  from  former  office,   Pendleton,  Ore.    In- 
corporated, August,  1902,  with  capitalization  $1,500,000. 
COPPER  KING  MINING  CO.  UTAH. 

Lands,  supposedly  3  claims,  in  the  Big  Cottonwood  district,  Utah. 
COPPER  KING  MINING  CO.  WASHINGTON. 

Mine  office:    Sumas,  Whatcom  Co.,  Wash.     Presumably  idle. 
COPPER  KING  MINING  CO.  WTOMIHG. 

Letter  n'tumed  unclaimed  from  former  mine  office,  Rawlins,  Wyo. 
COPPER  KING  BONING  &  MILLING  CO.,  LTD.  IDAHO. 

Office:  Kellogg,  Idaho.  Mine  office:  Iron  Springs,  Idaho  Co.,  Idaho. 
Employs  10  men.  P.  P.  Webber,  president;  Peter  Blason,  vioe-piwi- 
dent;  Chas.  W.  Simmons,  secretary;  Ed'.  Hearing,  treasurer;  Chas.  McKin- 
nis,  general  'manager;  Jos.  "Rogers,  superintendent.  Organized  March  2, 
1902,  under  laws  of  Idaho,  with  capitalization  $1,250,000,  shares  $1  par. 
Lands,  7  claims,  area  HO  acres,  also  a  lO-acre  millsite  and  80  acres  timber 
lands,  witli  total  landed  holdings  of  230  acres,  in  the  Rapid  River  division 
of  the  Seven  Devils  district.  Property  shows  two  fissure  veins,  in  phono- 
lite,  of  which  one,  of  S'  to  UV  width,  is  opened  by  7  pits  and  shafts,  deepest 
.W,  and  by  tunnels  of  55',  200'  and  300',  showing  ai^entiferous  and  aurif- 
erous bornite,  and  medium  grade  chalcopyrite,  giving  assays  up  to  45% 
copper,  up  to  445  oz.  silver  and  up  to  $45  gold  per  ton.  Management  plans 
continuing  mining  development,  building  roads  and  ore-bins,  and  beginning 
Btoping,  during  1900. 
COPPER  KING  MINING  &  MILLING  CO.  WASHINGTON. 

Office  and  mine:     Vancouver.     Clark  Co.,  Wash.     Organized  January, 
1904,  with  ca])italization  $1,000,000,  sliares  $1  par.     Presumably  idle. 
COPPER  KING  MINING  &  MILLING  CO.  WASHINGTON. 

Orjranizcd,  1S9.S,  umlcr  laws  of  Wasliington,  with  Geo.  R.  Trask,  presi- 
dent,   and  Sum  ITanaucr,  socn^tary.     No  trace  of  company's  lands  or  present 
office   found,   after   protracted   investigation. 
COPPER  KING  MINING  &  SMELTING  CO.  IDAHa 

OlBcc  and  mine:  Mullan,  Shoshone  Co.,  Idaho.  Employs 4  men.  E.  B. 
Crawford,  president;  H.  W.  Ingalls,  secretary  and  general  manager.  Wm. 
Commerilh,  tn'iisurer.  Organized  August  28,  1905,  under  laws  of  Idaho, 
with  capitalization  S1,5(M),000,  shares  $1  par.  Company  reports  $10,430 
rash  on  iiand,  April  27,  1906.  Lands,  6  claims,  in  the  Hunter  and  Leland 
districts,  carrj'ing  a  contact  vein,  between  quartzitc  and  limestone,  said  to  range 
10'  to  40'  in  width,  oinmod  by  a  10' sliaft  and  an  1,800*  tunnel,  showing  sul- 
phide ore  assiiying  3%  co])ptT,  30%  to  40%  lead  and  16  oz.  silver  per  ton 
Company  plans  sinking  the  sliaft  lOO*,  and  drifting  therefrom. 
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COPPER  KINO  Mmni 0  SYJIDICATE.  WASHINGTON. 

Office:  Tacoma,  Wash.  R.  E.  McFarlane,  president;  E.  Areith,  sec- 
letary  and  treasurer;  D.  £.  Guiley,  superintendent.  Capitcdization, 
$10,000,000. 

Lands,    64    claims,    in   Pierce   county,    Washington.      Company    has 
acquired   the   old  Ekistlick  mine,  opened  by  a   ISC  crosscut  tunnel,  with 
a  small  amount  of  drifting,  which  has  produced  some  good  ore.     District 
is  said  to  be  rich,  but  not.easily  accessible.    Idle. 
COPPER  KINGS  MINING  CO.  UTAH. 

Was  promoted  by  H.  C.  Baker,  of  Ogden,  Utah.      Dead.      Formerly 
held  lands  near  Brigham,  Box  Elder  county,    Utah.    Was  succeeded  by 
Consolidated  Mining  &  Smelting  Co.,  also  dead. 
COPPER  KNOB  MINING  CO.  NORTH  CAROLINA. 

Succeeded,  circa  1902,  by  Blue  Ridge  Copper  Mining  Co. 
COPPER-LEAD  SMELTING  CO.  WASHINGTON. 

Office:  care  of  H.  A.  Noble,  Seattle,  Wash.  Wm.  Selover,  manager. 
Organized  1905.  Plans  building  a  copper  and  lead  smelter  .and  refinery, 
to  cost  about  $1,000,000,  on  Puget  Sound,  near  and  tributary  to  Seattle. 
Flans  call  for  a  smelter  to  have  about  1,000  tons  daily  copper  capacity  and 
about  500  tons  daily  lead  capacity,  with  refinery  to  include  a  50-ton  cop- 
per plant,  50-ton  lead  plant  and  50-ton  gold  and  silver  refinery. 

It  is  planned  to  begin  construction  about  June,    1906,   and   to   com- 
plete the  works  within  one  year.     Plant   is   planned   to  operate  on   coast 
and  Alaskan  ores,  and,  if  built,  will  be  the  largest  reduction  works  west  of 
Anaconda,  and  a  strong  competitor  of  the  Tacoma  Smelting  Co. 
COPPER  MILLS  SYNDICATE,  LTD.  AUSTRALU. 

Offices:  6,  Gresham,  St.,  London,  E.*  C,  Eng.  Organized  March  30, 
1906,  with  capitalization  £10,000,  to  operate  in  New  South  Wales,  or  elsewhere. 
COPPER  MINES  OF  MOUNT  LYELL  WEST,  LTD.  TASMANIA. 

Offices:  16,  St.  Helen's  Place,  London,  E.  C,  Eng.  Mine  office:  Gormans- 
son,  Montagu  Co., Tasmania.  Chas.  McCuUoch,  chairman;  A.  G.  Ogilvie,  mine 
manager;  Herbert  A.  H.  Russell,  secretary.  Organized  Oct.  7,  1897,  under 
laws  of  Tasmania,  with  capitalization  £400,000;  issued  £230,000. 

Lands,  8  leases,  area  70  acres,  adjoining  the  Mt.  Lyell  Mining  &  Railway 
Co.,  showing   several  wide  ore  bodies,  assaying    3%  to   7%  copper,  with 
small  gold  and  silver  values.     Development    is  by  2  tynnels.      Idle    since 
June,  1904. 
COPPER  MINES  OF  SPAIN  SYNDICATE,  LTD.  SPAIN. 

Did  not  go  to  allotment. 
COPPER  MINES  OF  TIBET,  LTD. 

Offices:  5,  Great  Winchester  St.,  London,  E.  C,  Eng.     Capital,  fully  is- 
■ued,  and  all  paid  in,  presumably  in  cash,  £7. 
COPPER  MINING  &  DEVELOPING  CO.  CALIPORNL\. 

Office:  care  of  J.  B.  Campbell,  president,  Fresno,  CaL    Lands,  50  claims, 
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area  circa  1,000  acres,  35  miles  east  of  Kaweah/ Tulare  oountj,  i 
slightly   ileveloped.    showing   carbonate   and   sulphide  oxeo, 
to  25^*0  copper.     Idle,  with  no  prospects  of  resumption. 
COPPER  MXIVIlfG  &  SMELTING  CO.  OF  OlfTARIO,  LTD. 

Offices:  9,  Arundel  St.,  Strand,  London,  W.  C,  Eng.     Bfine  i 
Mines,  Algoma,  Ont.    John  Wm.  Hughes,  chairmxin;  C.  £. 
retury;  T.  Hayes  Sheen,  general  manager;  H.  J.  Camcgie-WiUiaiiii^ 
tendent;  A.  Cyril  Boyce,  Frank  M.  Perry,  C.  Vefnon  Flummer,  i 
advisory  board;   Pellew-Harvey  &  Fell,   consulting  engineen; 
Youngs  &  Co.,  British  auditors;  Clarkson  &  Cross,  Canadian  auditon. 
ized  August  IG,  1905,  under  laws  of  Ontario,  with  capitalixation  11/ 
sliares  $5  par. 

Property  is  the  old  Bruce  mines,  area  12,800  acres,  on 
Mine  was  opened  1846  and  closed  1876,  after  producing  copper  to  tliB  i 
of  $3,300,000.     Mine  has  a  depth  of  l.^SOO',  showing  several  parallel i 
west  veins,  traversing  diabase,  of  4'  to  6'  average  width,  canying  i 
ores,  mainly  clialcopyrite,  with  quartz  gangue.     Ore  is  estimated  to  an 
about  5*^0  copper. 

Reduction     plant    includes  a    400-ton    concentrator,     equipped 
crushers,    rolls,    jigs,    hydraulic    sizi^rs,    round    tables,    Griffin   mil 
Frue  vanners.      Estimates  have  been  secured  on  the  first  250-tOD  vd 
a  500-ton  smelter.     Miscellaneous  unprovements  include  a  coal  whaif^  i 
chandise  wliarf,  electric  hght   plant  and  telephone  system, 
hopes  to  blow  in  the  first  unit  of  the  smelter  early  in  1907. 
COPPER  MOUNTAIN  DEVELOPMENT  CO. 

Succeeded  by  Copper  Mining  &  Developing  Co. 
COPPER  MOUNTAIN  GROUP. 

Office:  care  of  B.  T.  Lloyd,  323  D.  F.  Walker  Bldg.,  Salt  Ukti 
rtah.  Mine  office:  Milford,  Beaver  Co.,  Utah.  Was  owned  formeriyb^l 
Copper  Mountain  Mining  &  Milling  Co.  Lands,  6  claims,  having  op 
and  shallow  shafts  of  5'  to  60^,  and  a  main  shaft,  of  peculiar  constr 
about  250'  in  depth,  showing  an  iron  ore  vein  of  4'  to  14'  \iidth,  giving  ual 
of  1S%  to  2S^^  copper.  Shaft  is  vertical  for  about  100*,  thenoe  dn^  4 
at  an  angle  of  75°.  tlicreaftcr  has  50'  sunk  at  an  angle  of  70*,  which  iienl 
Icntly  bad  cnjrineering.  Has  gasoline  power. 
COPPER  MOUNTAIN  MINING  CO.  CAUFOUtt 

Li>tter  H'turned  uiiclaiiried  from  former  office,  310  Lauglilin  Bldg.,  Ll 
Angeles,  Cal.  Mitio  ollico:  Victor,  San  Bernardino  Co.,  Cal.  W.  A.  OoopB 
pn^sideiit ;  J.  S.  1/onfrU.y,  s<'cretary;  J.  A.  Morlan,  manager.  Lands,  lOdtfi 
including  the  Amazon  mine,  sliowing  a  200'  gossan  outcrop,  opened  6n 
1873,  R'opcniMl  l'.M)l.  Main  sliaft,  200',  shows  sulphide  ores  dSBKjB 
8%  to  \0%  copper.  Is  said  to  have  about  10,000  tons  of  ore  on  tt 
dump. 
COPPER  MOUNTAIN  MINING  CO.  HEVAB 

Mine  office:     Tacoma,  Elko  Co.,  Nev.    Has  steam  power.    Idle. 
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OOPPER  MOUHTAni  Mmilf 6  CO.  WTOMm  G. 

Office:  care  of  Ehr.  C.  W.  Long,  manager,  Denver,  Colo.  Lands,  sundry 
claims,  on  Copper  Mountain,  20  miles  southeast  of  Big  Horn,  Wyoming, 
claimed  to  show  a  6'  vein  of  ore  assaying  40%  copper,  517  oz.  silver  and  $15 
cold  per  ton. 

COPPER  mouhtain  mhiiho        Washington  &  British  Columbia. 

&  DEVELOPMENT  CO. 

Office:  5406  Union  Ave.,  South  Tacoma,  Wash.  Mine  offices:  Ryan, 
Stevens  Co.,  Wash.,  and  Quatsino,  Atlin  district,  B.  C.  B.  S.  Cowles,  pres- 
ident; Jos.  Hutchinson,  secretary;  B.  D.  Holcomb,  general  manager;  A.  T. 
ICacaulay,  superintendent.  Capitalization  $200,000,  shares  10  cents  par.  The 
property  at  Ryan  is  idle.  This  has  4  claims,  area  90  acres,  with  3  ore  bodies,  one 
lense  75'  wide  being  opened  by  a  SOO'  shaft  and  a  115'  tunnel.  The  June 
group,  at  Quatsino  Sound,  includes  5  claims,  area  258  acres,  showing 
an  ore  body  said  to  be  100'  wide,  with  measured  length  of  3,000',  giving  assays 
of  6%  to  8%  copper,  3  oz.  silver  and  $2  gold  per  ton,  from  chalcopyrite.  A 
large  amount  of  ore  is  shown  on  surface,  and  the  deposit  has  been  worked 
open-H^ast.  Considered  promising,  but  idle. 
COPPER  MOUNTAIN  MINING  &  MILLING  CO.  UTAH. 

Bankrupt.     Property  lost,  1901,  througli  bad  management. 
COPPER  MOUNTAIN  MINING  &  SMELTING  CO.  MONTANA. 

Mine  office:  Corbin,  Jefferson  Co.,  Mont.  J.  H.  McCabe,  manager. 
Organized,  1904,  with  capitalization  $1,000,000.  Lands,  circa  50  claims, 
area  about  1,000  acres,  on  Copper  Mountain,  near  Corbin.  Development 
is  by  a-  200^  shaft,  planned  to  be  sunk  500',  and  drifts  sent  from  bot- 
tom. Shaft  encountered  numerous  stringers  of  ore,  assaying  6%  copper, 
"v^-ith  small  silver  values.  Considerable  diamond  drill  boring  has  been  done 
also.  Presumably  idle. 
COPPEROPOLIS  MINE.  ARIZONA. 

Office:    care   of    Dr.  J.  M.  Ford.  Phcenix,  Ariz.     Mine  office:     Briggs, 
Yavapai  Co.,  Ariz.     Emery  W.  Fisher,  superintendent.     Ores  carry  copper, 
silver  and  lead.    Has  gasoline  power. 
COPPEROPOLIS  MINE.  MONTANA. 

A  property  at  Copperopolis,  Montana,  owned  by  the  Daly  Mining  Co. 
COPPEROPOLIS  COPPER  CO.  OREGON. 

Office:  503  McKay  Bldg.,  Portland,  Ore.  Mine  office:  Prairie  City, 
Grant  Co.,  Ore.  Employs  10  men.  W.  W.  Gibbs,  president  and  genend 
manager;  H.  W.  Prettyman,  vice-president;  M.  A.  Butcher,  secretary;  Don- 
ald Ross,  treasurer.  Organized  1900,  under  laws  of  Oregon,  with  capital- 
ization $120,000,  shares  10  cents  par.  Lands  10  claims,  2  patented,  area 
200  acres,  with  a  2-acre  millsite,  in  the  Quartzburg  district,  showing  two 
fissure  veins,  between  diorite  and  porphyry,  of  which  one,  of  60'  estimated 
average  width,  is  opened  by  a  1,500'  tunnel,  showing  chalcopyrite  giving  aver- 
age assays  of  3%  copper,  1.5  oz.  silver  and  $1.50  gold  per  ton.  Has  steam 
and  gasoline  power,  with  a  2-drill  air-compressor.  The  mine  has  8  buildings. 
including  a  50x60f  frame  concentrator,  equipped  with  crusher,  rolls  and  jigs, 
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COPPEROSITY  MINE.  ARIZONA. 

Mine  oflfice:     Vekol,  Pinal  Co.,  Ariz.     Idle. 
COPPER  PLATE  &  ARIZONA  MINING  CO.  ARIZONA, 

Mine  office:     Mctcalf,  Graham  Co.,  Ariz.     A.    Burke,    superintendent 
Organized,  1901,  by  Duluth,  Minnesota,  parties  with  capitalization  $5,000,000, 
to  take  over  tlie  CopptT  Plate  Group,  on  Chase  creek,  said  to  showa  5'  vein 
of  milling  ore  in  the  brcii^t  of  a  200'  tunnel. 
COPPER  PRINCE  GROUP.  ARIZONA. 

Sundry  claims,  in  the  Eureka  district  of  Yavapai  county,  Arizona. 
COPPER  PRINCE  MINE.  ARIZONA. 

Letter  returaed   unclaimed  from  fonner  mine  office,  Kingman,  Ariz. 
COPPER  PRINCE  CONSOLIDATED  MINING  CO.  UTAH. 

Office:  care  of  Clarence  K.  McCornick,  vice-president,  Salt  Lake  City, 
Utah,  Letter  returned  unclaimed  from  former  mine  office,  Alta,  Salt  Lake 
Co.,  Utah.  Anthony  O.  Jacobson,  president;  Chas.  H.  Post,  secretary.  Or 
ganized  1901,  with  capitalization  $500,000,  shares  $1  par.  Lands,  3  groups 
of  claims,  near  the  Continental- Alta  and  Columbus  Consolidated,  from  which 
S900,000  worth  of  ore  has  been  shipped  in  the  past. 
COPPER  PRINCE  MINING  CO.  CALIFORNIA. 

Office:   care  of  J.  C.  Ruiklock,  secretary,  Ukiah,  Cal.     Mine  office:    Mid- 
dleton,  Lake  Co.,  Cal.     E.  rx)bret\  president.     Lands,  S  claims,  opened  by 
tunnel  and  trenches.     A  vein  of  6'  to  S'  width,  in  limestone,  has  given  assays 
of  5%  copper,  1  oz.  silver  and  $;^  gold  p(^r  ton.     Presumably  idle. 
COPPER  QUEEN  CONSOLIDATED  MINING  CO.  ARIZONA. 

Offiw:  99  John  St.,  New  York.  Mine  office:  Bisbee,  Cochise  Co.,  Ariz. 
Works  office:  Doughus,  Cochise  Co.,  Ariz.  Emplojrs  about  4,000  men,  ap- 
proximately 1,500  at  the  smelter  and  2,500  at  the  mine.  Jas.  Douglas, 
president;  D.  Willis  James,  vice-president;  Geo.  Notman,  oecretaiy  and 
treasurer;  Walter  Douglas,  general  manager;  S.  W.  French,  assistant  man- 
ager; Gerald  Sherman,  mine  superintendent;  S.  W.  Clawson,  mine  foreman, 
Geo.  B.  Lc-e  smelter  superintendent ;  W.  F.  Crane,  auditor.  Organized  August, 
1K85,  under  laws  of  New  York,  with  capitalization  $2,000,000,  sliares  $10 
pur.     Is  a  close  corporation,  said  to  liave  but  14  shareholders. 

The  mine  was  opened,  1S8(),  on  a  solid  outcrop  of  oxidized  copper,  iron 
and  manganest*,  opposite  the  CopjxT  Queen  hotel  in  Bisbee.  The  original 
ore  body,  wliieh  has  been  removed,  leaving  a  large  artificial  cave,  gave  average 
returns  of  23%  copp(»r  and  was  smelted  in  a  S(f  water-jacket  furnace,  isnth 
l']nglish  coke,  brought  via  San  Francisco,  but  was  exliausted  in  three  or  four 
years,  and  the  mine  had  many  up.^-  aiul  downs,  until  additional  and  far  larger 
ore  bodies  were  developc^d.  by  following  seams  and  stringers  of  ore  wher- 
ever occuring,  these  almost  invariably  leading  to  further  large  and  rich  ore 
deposits.  The  fonnation  of  the  Copjx^r  Queen,  and  otlwr  mines  of  the 
district,  consists  essentially  of  two  dolomitic  limestone  beds,  of  Carbonif- 
erous age,  the  upper  white  and  the  lower  blue,  dipping  to  the  southward 
and  flanking  a  granite- pori>hyry  core,  with  intrusive  porphyritic  horaea. 
Until  1902  the  principal  ore  bodies  were  found  at  the  base  of  the  upper  lime- 
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Btone  bed,  which  is  much  broken  and  interrupted  by  feldspathic,  igneous, 
intrusive  rocks,  that  evidently  have  a  considerable  bearing  upon  the  ore 
deposits,  which  occur  in  pockets,  lenses,  chimmeys,  bunches,  chutes,  veins, 
stringers,  seams — in  fact  in  almost  every  manner  possible,  the  larger  bodies 
being  connected  in  most  cases  by  small  veins,  or  mere  knifeblade  seams. 
The  limestone  and  its  included  ore  bodies  have  a  general  pitch  to  the  south- 
east, somewliat  sliarper  than  the  pitch  of  Tombstone  Canyon,  necessitating 
deeper  and  deeper  sliafts,  as  distance  is  made  toward  the  southeast.  Exten- 
sive bodies  of  high-grade  ore  have  been  found,  since  1902,  in  the  underly- 
ing limeiitone  strata,  and  developments  prove  these  underlying  ore  bodies 
to  be  persistent  to  great  depth.  All  of  the  Copper  Queen's  deep  shafts 
are  bottomed  in  disseminated  sulphide  ores  of  high  grade,  consequently  the 
depth  of  the  ore  bodies,  while  already  proven  great,  is  conjectural.  The  mines 
show  numerous  beautiful  caves,  lined  with  calcite,  some  of  these  being 
of  considerable  size ,  and  frequently  found  in  close  association  with  good  ore 
bodies.  The  alteration  zone  is  variable  and  erratic,  as  rich  oxidized  ores 
have  been  found  on  the  lowest  level,  with  chalcocite  and  bornite  occuring 
above  azurite,  malachite,  cuprite  and  even  considerable  bodies  of  native 
copper.  The  larger  masses  of  native  metal,  ranging  up  to  several  hundred- 
weights, and  even  tons,  have  been  found  mainly,  not  in  the  upper  levels, 
as  might  have  been  expected,  but  at  considerable  depth.  There  is  much 
talc  and  hematite,  with  frequent  occurrences  of  manganese,  in  connection 
with  the  ore  bodies.  Only  oxidized  ores  were  worked,  until  1893,  when 
converters  were  added  to  the  smelting  plant,  since  which  time  the  furnaces 
are  charged  with  a  mixture  of  oxide,  carbonate  and  sulphide  ores,  perhaps 
one-third  of  the  charges  being  sulphide  ores,  the  ores  smelted  giving  average 
returns  of  better  than  7%.  The  system  of  assaying  used  by  the  mine  gives 
no  figures  regarding  ores  richer  than  15%,  and  the  frequent  occurrence  of 
the  figures  "15  +  ,"  on  the  assay  books  of  every  shaft,  testifies  to  the  won- 
derful richness  of  the  ore  bodies. 

Mining  lands  are  upwards  of  1,000  acres,  in  the  Warren  district.  The 
various  shafts  of  the  mine  range  from  400'  to  1,200'  depth,  and  there  are  five 
producing  sliafts,  these  being  the  Czar,  Holbrook,  Spray,  Lowell  and  Gard- 
ner, with  two  developing  shafts,  the  Sacramento  and  Cuprite,  and  one  idle 
shaft,  the  White  Tail  Deer,  also  a  number  of  old  and  small  exploratory  sliafts 
and  pits.  The  mine  is  opened  ahead  for  about  eight  years,  and  for  several 
years,  until  1905,  tlie  bulk  of  the  ore  smelted  came  from  development  work 
only,  the  present  ore  reserves  of  the  mine  being  among  the  richest  and  most 
extensive  ever  developed  in  any  property.  The  ores  arj  so  soft  that  secur- 
ing the  mine  openings  is  a  serious  problem,  as  the  entire  hill  above  the  mine 
is  creeping,  and  serious  crushes  can  be  avoided  only  by  heavy  timbering  and 
the  exercise  of  great  care.  Many  of  the  lower  stopes  are  bulkheaded  through- 
out. The  mine  is  timbered  with  square  sets  of  10x10^  and  12x12*  timber, 
mainly  Washington  fir,  costing  $22  per  thousand,  and  an  average  of  30'  of  tim- 
ber, board  measure,  is  required  for  each  ton  of  ore  won.  All  ore  is  hand-sorted 
underground,  after  breaking,  and  culls  used  for  filling  in  worked-out  stopes^ 
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this  mat^riiU  stiinding  reiitarkiibly  well.     That  the  mine,  operated 

numerous  di.sadvaritagea,  and  menaces  to  life,  is  one  of  the  safest 
aKtence    for   underground    worknien^   evidences  an   able   aiid  experienwd 
manngiemerit. 

TIm?  Czar  sliaft  la  t lie  oldest  of  tlie  present  workings,  and  the  principid 
shops  are  chistered  about  {\\i»  .shaft,  on  a  narrmv  bench  of  ground  mmie  by 
grading  the  steep  hillside.  The  Cjtar  is  contuH'ted  underground  with  the 
liolbrook,  Spray  and  Giirdnor  sjiafts,  and  ultimately  all  sliafta  will  havu 
numerous  connections.  The  oUl  ermelting  plant  was  crcmded  and  inad^ 
qual*>,  notwithr^tanding  which  it  earned  many  millions  of  dollars  for  the  Coj>- 
|M'r  Queen  company,  in  the  past,  doing  much  better  work  limn  its  appearance 
promised. 

Lying  next  souiUaist  of  the  Cxar  is  the  Holbrook  sliaft,  an  okJ  and 
reliable  proilucer  that  carries  very  rich  ores,  and  is  excessively  hot  ill  thiP 
lower  levels,  Cun.sidcn*ble  tmxihle  is  experienced  from  liw  scltliiig  of  grDund 
„in  the  Holbmok  o|X'nings.  Enormous  new  ore  b<Kiies  Iiave  l>«^n  op^tied 
ttd  devcloptnl  since  1902,  and  ttie  liolbrook  is  the  principal  producer  of  tXm 
tnine.  The  six-compartment  sliaft  is  500'  deep,  with  a  100'  win/e  froin  the 
bottom  level,  Surfa*-^  equipment  includes  a  steel  gallov^'s-fraixio  and 
760-h.  p.  hoist. 

Next  southeAst,  and  near  the  Irish  Mag  shaft  of  tlw  C^ilmmrt  it  Ariaeona, 
is  the  Silver  Spray,  commonly  known  a,"?  the  Spray  slmft,  950*  deep,  with 
three  compartments,  two  carrying  3-deck  cages  for  ore-«ars,  with  a  maj»*wiiy 
and  pipes  in  the  third.  The  pump  station  is  on  the  700'  level.  Tliis  ^tiafl 
shows  rich  ores  frocn  the  fourth  level  to  the  lx»ttom,  tlie  upper  Ivorkinga 
carrying  mainly  chalcocite,  which  changes  to  bomite  on  the  fifth  level,  willi 
earbotuites,  oxides  and  a  continuance  of  sulphiiJe  on^s  shown  on  the*  eixth 
level,  both  oxiiiiKcd  and  sulphide  ores  occurring  on  tlie  seventh,  and  with 
inly  sulphide  ores  on  the  eighth  level.     The  ore  bodies  arc  very  extensive 

jXTsiiitentt  but  most  erratic  in  nature,  with  freijuent  occurrence  of  por- 
ptijTj"  dykes.  A  considendilf*  body  of  native  copper  was  cut  on  the  700* 
and  again  on  the  S(JO'  level,  thus  setting  at  defiiince  some  de<?ply  cherished 
geoIogic4il  tlieorics  regarding  ore  deixisition.  The  pump  station  is  on  the 
7<>0'  level,  and  the  Spray  has  underground  coiuiedion  with  tlie  (fardocr 
slmft-     Surface   plant   incUides  a  20x(3O''   Nortllxrg  Torli^s  hoist. 

Tlie  Lowell  shaft,  southcsiift  of  tin*  Irish  Mag  of  live  C4ihnnet  A  ArurtlUt 
sunk  on  a  property  bought  in  1901,  is  1,120''  iit  depth,  and  underground  con* 
nections  have  been  K^cuR-d  with  tlie  Gardner  and  Sju-raiuento  sliafts,  for 
safety  xmm\  ventilation.  No  impirtwnt  ore  lx»<iies  have  lx*en  opened  aliovo 
thr  90(V  Unci,  but  very  large  lenws  of  higli-gnule  stilphide  ore  have  beiMi 
devel^piHl  ou  botti  tht-  1  ,(HX»'  and  1  JOO'  levels.  Tlie  1,000'  level  8how»  high- 
grade  oxides  oceurring  Wlow  sulphides,  Tliis  ^ilmft  mnkcs  about  175,000 
gallons  of  water  daily,  whicli  is  forked  to  surface  by  a  Frcscolt  wtalion  pump* 
on  the  l,fKXy  level.  TIh>  [jowell  became  a  protiucirr  in  1901,  and  lins  shipped 
carloads  of  on?  giving  smelter  returns  of  55%  copper.  Tlie  averaipe  of  the 
mine  is  much  lower,  of  course,  but  is  remarkably  high,     A  new  20x60*  Nord- 
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berg  Corliss  hoist,  similar  to  those  at  the  Gardner  and  Spray  shafts,  ie 
being  installed,  and  will  operate  three-deck  cages. 

The  Gardner  shaft,  near  the  porphyry  contact,  is  1,100'  deep,  with 
three  compartments.  Large  bodies  of  high-grade  sulphide  ores,  similar 
to  those  of  the  Lowell,  are  being  developed.  The  surface  equipment  in- 
cludes a  100'  steel  gallows-frame  and  20x60^  Nordberg  Corliss  750-h.  p. 
hoist,  similar  to  those  at  the  Gardner  and  Spray  shafts. 

The  3-compartment  Sacramento  shaft,  2,200'  from  the  Lowell,  started 
1904,  is  sunk  on  Sacramento  Hill,  the  keystone  of  the  Bisbee  copper  deposits, 
and  has  undergroimd  connection  with  the  Lowell,  for  ventilation  and  safety. 
The  hoist  in  use  is  the  old  engine  from  the  Lowell. 

The  Cuprite  shaft,  lying  about  1,400'  west  of  the  Holbrook  and  Spray, 
was  started  1905,  and  was  200'  deep  in  March,  1906.  This  shaft  should 
cut  the  extension  of  the  ore  bodies  opened  in  the  Sliat tuck- Arizona  property. 

The  White  Tail  Deer  shaft  lies  some  distance  south  of  the  main  work- 
ings, and  is  reached  by  road  only  by  a  detour  of  several  miles.  This  shaft 
was  opened  on  an  incline,  circa  1893,  to  a  depth  of  100',  and  the  product 
was  hauled  to '  the  smelter  by  a  traction  engine.  Some  high-grade  ore, 
shipped  by  lessees,  1903  and  1904,  ranged  12%  to  15%  copper,  and  the 
mine  shows  a  large  body  of  low-grade  ore. 

A  precipitating  plant  is  being  built  near  the  old  smelter,  to  treat  the 
water  from  the  Czar  shaft,  which  is  heavily  charged  with  copper  sulphate 
in  solution.  The  two  monstrous  slag-dumps  at  Bisbee  arc  being  broken  up, 
and  slags  shipped  to  Douglas,  for  resmelting. 

Fuel  for  power  purposes,  at  the  mine  and  smelter,  is  mainly  Texas  and 
California  petroleum,  consumption  amounting  to  about  400,000  gallons 
monthly.  Petroleum  has  proven  cheaper  in  initial  cost,  and  easier  and 
cleanlier  in  handling,  than  coal,  in  addition  to  wliich  a  great  saving  of  wages 
is  effected  by  dispensing  with  the  services  of  a  large  number  of  stokers. 
The  shafts  and  shops  are  all  reached  by  spurs  of  the  £1  Paso  &  Southwestern 
Railway. 

The  Dou^as  Reduction  Works,  at  Douglas,  Arizona,  28  miles  from 
the  Copper  Queen  mine,  and  witliin  a  mile  of  the  Mexican  border,  were  de- 
signed as  the  central  smelter  for  the  mines  of  Phelps,  Dodge  &  Co.,  in  Arizona 
and  Mexico,  these  including  the  Copper  Queen  at  Bisbee,  the  Detroit  at 
Morenci,  the  United  Globe  and  Old  Dominion  at  Globe,  the  Moctezuma  at 
Nacozari,  Sonora,  and  the  Sierra  de  Cobre  at  La  Cananca,  Sonora,  Mexico. 
As  these  six  properties  produce  a  great  diversity  of  copper  ores,  including 
those  of  practically  every  grade  and  character  found  in  the  southwest  and  in 
northern  Mexico,  it  is  possible,  by  means  of  this  central  reduction  plant,  to 
take  the  fullest  advantage  of  the  varied  nature  of  the  ores  in  mixing  the 
furnace  charges.  This  plant  also  treats  custom  ores  of  copper,  gold  and 
silver,  and  is  smelting  the  ore  of  the  Imperial  mine,  among  others. 

The  smelting  plant,  which  cost  al)out  $3,000,000,  is  second  in  size  only 
to  the  mammoth  Washoe  works  of  the  Anaconda.  Construction  was  begun 
May,  1901,  and  the  first  stack  was  blown  in,  March,  190-1.    The  works  are 
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constantly  beinp;  increased  in  size,  altiiough  origimLUy  planned  to  do  for 
a  generation,  without  iidditioriij.  Present  daily  capjicity  h  alwut  3,000 
tons,  which  \s  to  be  increased. 

The  workit  have  15  niile^  of  niilroad,  inrhiding  mam  line  and  Bidf*- 
tracks.  Onj  is  Received  from  rbe  mine  in  hidt'-ihnnping  wtifl  ears,  and  dis- 
eharged  into  3  ore  pits,  each  12'  deep,  3S'  wide  and  7ti5'  long,  hneil  witii 
white  tufa,  these  pits  l>eing  of  10,0t»0  tonw  capaeity  each.  Ore  i«  removed, 
OS  needed,  by  steam  Hhovels.  Adjoining  the  funiaee  buiMing^  is  asti-el  tn'.stle, 
48'  high  and  1,3^13'  long,  dividcci  into  weiitioiis,  with  bins  for  coke,  fluxes 
and  silica.     Ore  storage  facilities  were  increased  50%  in  liHJ5. 

A  sampling  mill,  75xItj(V,  built  n>t)r»,  in  sup[)lied  with  a  irw>*«t  complete 
and  modern  e<|uipmeni. 

The  Rte(»l  furnace  building,  origin  ally  15(>x3rK>',  was  gnudy  iiuTcjiscd 
in  size  in  11M15.  This  originally  had  five  ^.IxlJf)!*'  water- jiieket  blast- fur- 
naces, of  250  Ions  daily  ca|xieity  eaeli,  but  these  were  Ix-ing  lorn  down  in 
the  spring  of  I'iOB,  and  enhifged  to  350  tons  eapxieity  each.  Three  1 2x120* 
Uliist -furnaces,  from  the  old  Bint4ter  at  UisU'e,  have  l>ecn  installed  in 
tlu*  wesl4?m  end  of  tlie  new  plant*  Three  new  42x240*  firmaees,  of  3TiO 
tons  daily  capticity  each,  are  being  added,  the  first  of  these  l>eing  blo^vn 
in,  l>ecember,  1905-  Each  bliist-funiace  has  a  seiT^riitc  settler.  In  atjdi- 
tion  to  the  blast-furnai-efi,  there  are  to  be  three  large  reverlwratory  f*irnaees, 
to  treat  the  blast -furnace  slags,  flue-dust  and  fines,  the  first  of  these  being 
instiilled  in  the  slag-yard  south  of  No.  6  bhist-funiaec. 

Molten  matte  is  taken  from  the  blast-furnaees  to  convert<»rs  by  two 
GlMon  electric  traveling  cmnes,  each  of  which  has  two  I5-t4jn  auxiliary 
hoi.sts.  Capacity  of  tlie  converter  plant  was  Lnereaj^d,  11K>.5,  to  seven 
stands,  equipped  xvith  monstrous  sliells  of  the  Copper  Queen  horizontal 
barrel  type,  eacli  96x135*.  Blast  for  the  converters  is  fnmishM<l  by  six 
30x12"  Nordberg  cros«-eom pound  duplex  condensing  air-<'cnnpre8sors.  A 
new  blast-main  has  been  installed  for  the  converter  blast,  th^  *^ix  compres- 
ftors  having  an  aggregate  capacity  of  45,OtK1  rulvir  feet  nf  free  air  p<'r  n»iniUr, 
The  convcrtpr  department  is  supplied  with  a  *;ilicu-mill  and  brixpietting 
pUint.  The  main  stack  of  tlie  furnace  building  is  30'  iliamtiter  at  tlic  base, 
25'  at  the  top,  and  2IK1'  higli. 

The  steel  power-house^  enlarj;ed,  1005,  to  21tK2**0\  has  17  engines  of 
various  sizes  and  tyjies,  for  various  uses^  with  an  aggregate  of  almut  H,(HI0 
horse  power.  The  plant  includes  blowers  for  the  blast  fvirnact^s,  air-ci»in- 
pri'*sors  for  the  converters,  and  a  erosw-eom pound  two-stage  condensing 
nir-com pressor,  with  capiu-ity  to  reduce  2,000  eubie  feet  of  free  air  per  minute 
to  100  lbs.  pressure  per  square  inch.  The  electric  plant  hjts  four  250-volt 
400-kw.  direct  current  genemtors,  supplying  pov\er  for  I  lie  tniveling  cranes, 
slag-loeomotivea  and  electrie  light,  Hlags  from  the  blast- furnaws  an?  han- 
dled by  electric  locxjuiotives,  hauling  dump-cars  Imveniing  standard-gau<ite 
railroad  tracks. 

An  S5x2as'  steel  boiler-hous«  has  six  5(X)-h.  p,  and  one  1,0ilO-h,  p,  Stif- 
iing  water-tnl)c  boilers,  with  a  Green  fuel  eeononiiKer,  and  a  Foste^r  super- 
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beater  designed  for  90,000  lbs.  o^  steam  per  hour.  The  boilers  are  arranged 
to  bum  either  coal  or  petroleum,  but  the  bitter  is  used  almost  exclusively. 
The  main  stack  of  the  power-house  is  of  brick,  13'  in  diameter  and  177'  high, 
surmounted  by  4  lightning-rods. 

The  80x204'  machine-shop,  of  steel,  is  fitted  with  a  very  complete  line 
of  shop  tools,  and  is  equipped  to  handle  the  heaviest  work.  The  85x120* 
boiler-shop,  of  steel,  is  calculated  to  do  any  work  required,  and,  if  neces- 
sary, can  repair  locomotives.  In  connection  with  the  boiler-shop  is  a  large 
smithy,  also  thoroughly  equipped.  An  80x120*  foundry  is  prepared  to 
turn  out  castings  of  all  size,  from  the  smallest  to  those  of  many  tons  in 
weight. 

Water  for  the  smelting  plant  is  secured  from  artesian  wells,  and  a  flow- 
ing well  was  brought  in,  late  in  1905.  A  large  reservoir  and  cooling  tower 
have  been  constructed  for  the  water. 

The  El  Paso  &  Southwestern  railroad,  owned  by  Phelps,  Dodge  &  Co., 
which  serves  the  Copper  Queen  mine  and  smelter,  has  some  300  miles  of 
main  lines,  with  considerable  trackage  in  spurs  and  sidings,  and  while  de- 
signed solely  as  an  outlet  for  the  Phelps-Dodge  mines,  has  developed  a  pre- 
viously inaccessible  district,  rich  in  natural  resources,  and  its  business  has 
increased  in  a  manner  astonishing  to  even  the  most  optimistic.  One  result 
of  the  construction  of  this  line  is  the  building  of  the  new  town  of  Douglas, 
named  in  deserved  honor  of  Prof.  James  Douglas,  wliich  is  a  bustling  young 
metropolis  of  some  9,000  souls,  apparently  destined  to  become  a  strong 
competitor  of  El  Paso,  as  a  custom  smelting  point  for  the  ores  of  Arizona, 
New  Mexico,  Sonora  and  Chihuahua. 

The  miscellaneous  enterprises  of  the  Copper  Queen  include  a  sawmill 
in  the  Chiricahua  Mountains,  and  an  enormous  department  store  ^hat  car- 
ries a  stock  and  does  a  business  that  would  do  credit  to  any  city  of  several 
times  the  population  of  Bisbee.  There  is,  liowcvor,  no  compulsion  of  the 
employes,  who  are  at  perfect  liberty  to  buy  their  goods  at  any  of  the 
numerous  independent  mercantile  establislunents.  The  company  maintains 
a  large  and  well  equipped  hospital,  a  fine  four-story  hotel,  a  large  library 
and  reading  room,  and  a  handsome  three-story  gymnasium  sui)plied  with 
bat  lis,  bowling  alleys  and  having  a  large  auditorium,  in  which  scientific 
and  popular  lectures  are  given  frequently. 

Relations  of  the  Copper  Queen  with  its  workmen  are  notably  cordial. 
Tlie  wages  of  underground  workmen  are  $3.50  to  $4.00  per  day,  for  eight- 
hour  kihifts,  and  these  wages  and  hours  were  establislicd  voluntarily,  many 
years  before  tlie  first  miners*  union  was  heard  of  in  the  southwest.  The 
Queen  lias  been  free  from  labor  troubles,  of  any  sort,  for  almost  a  genem- 
tiori.  Efforts  have  been  made  at  various  times  to  unionize  the  camp,  but 
eariy  in  1906  a  referendum  vote  of  the  mine  workers  of  Bisbee  was  taken 
on  this  point,  no  bosses  or  other  salaried  employes  being  allowed  to  vote. 
The  polling  was  conducted  on  the  Australian  system,  witli  complete  poll- 
lists,  inspectors  and  guards,  the  voting  being  surrounded  by  all  the  e>aie- 
Kuards  t'ound  at  a  political  election.    The  vote  of  the  miners  of  the  Copper 
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Queen,  Calumet  &  Arizona  and  other  mines  of  Bbib«?e,  -iras 
to  one  against  forming  a  union  of  the  Western  Fedemtion  gf  I 

The  smelter,  which  runs  three  eight-hour  shif  is,  lias  &, 
of  10,000,000  lbs.  to  12,000,000  lbs.  fine  copper  monthly,  and  I 
1906,  the  production  was  7,696,000  lbs.  fine  copper,  %\m  indu 
uct  of  refractory  ores  from  Globe,  Imperial  ores  and  Naocfmn 
as  well  as  the  ores  of  the  Copper  Queen.    The  t%Q  old  daf-j 
containing  approximately   1,000,000  tons  running  about  2^' 
being  broken  up  and  rcsmelted.    Tlie  new  reduction  phctiX^  rnhvi^X 
in    1901    to    care   for  the    company's   buainess    for  dacade  ur  | 
out  enlargement,  lias  been  m*arly  doubled  in  aijee  since  going  i 
sion,  in  190-1,  and  the  end  of  it^  rapid  growth  dor*^  not  m^m  \a\ 
as  yet,  the  Copper  Queen  alone  being  capable  of  a  productifi&  \ 
quite  1(K),000,00()  lbs.  fme  copper  yearly.      Production.  19a% 
ll>s.  fine  copper. 

The  broad  and  generous  management  of  the  C^pi'ier  Qun'n 
not    l)c    too  higlily  commended.    Tliis  is  sliown,  not  only  tn  lli 
skill  with  whieli  the  jiroperties  arc  managed,  but  abti  in  tt»f  idaU 
comf):iiiy  witli  neighlx)riiig  mines,  with  its  employe*!^,  and  widij 
piH)ple  of  Bisl>oo  and  Douglas.    The  railroad  oontroyinj  by  tl»| 
agemunt  lias  been  of  incalculable  benefit  in  buildhig  up  the 
territory  along  its  line,  and  now  enterprises  have  lx*en  ftMtensdl 
ing  of  low  freight -nites,  and  by  aid  of  a  practical  mature  in  olfa 
Tlie  public  spirit  and  phikinthropy  of  the  company  ar**  »[iowii  by 
donations  to  all  local  enterprises,  and  by  the  akliuK  of  ^\*^Tf  fj 
calculated  to  promote  the  mental,  moral  and  nwHerkl  wi.4fait  i 
cities,  with  an  aggregate  population  of  25,000  pe<:ipk\  thai  haV 
about  its  mines  and  smelters. 
COPPER  QUEEN  CONSOLIDATED  MHIIHG  CO. 

Letter  returned  unclaimed  from  former  mine  oifiee^  Dillon, ' 
COPPER  QUEEN  CONSOLIDATED  MINING  &  KILLING  CO. 

Office:    5(K)  Auerbacli  BUlg.,  Salt  Lake  City,  Utali,     Monh 
COPPER  QUEEN  GROUP  MINING  CO. 

Office:   care  of  B.  S.  KoU,  723  Odd  Fellows  Mdp.,  St. 
tidization  $1,0()0,(MM),  shanks  ?l-par.     Jjands,  7  daimfi.  in  this 
district,  (Jiinnison  county,  Colorado.     Has  been  idle  iieyeral 
planned  to  develop  the  proiH'rty  through  extension  of  a  tutmel  I 
by  the  Sueoess  (h)1(1  Mining  Co. 
COPPER  QUEEN,  LTD.  BRITISH  J 

Dissolved,  Aujrust,   1904. 
COPPER  QUEEN  MINE. 

Letter  n^turned  unclaimed  from  former    mine    office,   Rive 
COPPER  QUEEN  MINE. 

Mine  office:     StotKlard,   Yavapai  Co.,  Arizona.    Has  a  tuioal 
auriferous  copper  ort».     Presumably  idle. 
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COPPER  QUEEN  MINE.  BRITISH  COLUMBIA. 

Mine  office:  Van  Anda,  Texoda  Island,  B.  C.    Idle  for  several  years. 

COPPER  QUEEN  MINE.  CALIFORNIA. 

Office:    care  of  Joseph  Hutchens,  owner,  Anada,  Gal.     Lands,  6  claims, 
35  miles  southeast  of  Bridgeville,  Humboldt  county,  CaUfomia,  developed 
by  open-cuts  and  a  40'  shaft,  showing  sulphide  ore. 
COPPER  QUEEN  MINE.  CALIFORNU. 

Office  and  mine:  care  of  G.  H.  Hamstadt,  Nipton,  San  Bernardino  Co  , 
Gal.  Property  has  made  several  small  sliipments  of  selected  high>grade  ore. 
COPPER  QUEEN  MINE.  CALIFORNU. 

An  idle  property,  opened  by  a  SSCy  tunnel,  in  the  Pit  River  district, 
Shasta  county,  Galifomia. 
COPPER  QUEEN  MINE.  COLORADO. 

A     prospect  in  Larimer  county,  Colorado,    near    the    Wyoming    line, 
opened  by  a  95'  shaft  showing  a  3'  vein  of  chalcopyrite  of  smelting  grade. 
Is  developing  with  a  small  force. 
COPPER  QUEEN  IftlNE.  COLORADO. 

Lands,  160  acres,  on  Sultan   Mountain,    San  Juan   (ounty,  Colorado, 
opened  by -a  TO'  tunnel,  foUowing  the  contact,  which  shows  ore  assaying 
15%  copper  and  125  gold  per  ton,  with  small  silver  values. 
COPPER  QUEEN  MINE.  NEW  MEXICO. 

Mine  office:  Jarflla,  Otero  Go.,  N.  M.    »Wm.  Wade,  manager.     Lands, 
sundry  claims  in  the  northern  part  oC  the  Jarilla    Mountains,  which,  at  the 
doee  of  1905,  were  showing  ore  assaying  5%  to  10%  copper,  with  small  gold 
and  silver  values. 
COPPER  QUEEN  MINE.  SOUTH  DAKOTA. 

A  prospect,  near  Custer  Peak,  South  Dakota,  on  which  an  80'  shaft 
shows  some  ore  of  fair  grade. 
COPPER  QUEEN  MINING  CO. 

Dead.     Former  office  was  542  Rookery  Bldg.,  Spokane,  W^ash. 
COPPER  QUEEN  MINING  CO.  OF  ALASKA.  ALASKA. 

Neither  office  nor  lands  located. 
COPPER  QUEEN  MINING  CO.,  LTD.  ONTARIO. 

Succeeded,  1905,  by  Calumet  &  Algoma  Mining  Co. 
COPPER  QUEEN  MINING  &  SMELTING  CO.  IDAHO. 

Office:  409  Providence  Bldg.,  Duluth,  Minn.  Mine  office:  Grant,  Beaver 
head  Co.,  Mont.  Employs  18  men.  T.  E.  G.  L^'nch,  president;  B.  F.  White 
vice-president;  A.  J.  McLennan,  secretary  and  treasurer;  Geo.  H.  Crosby,  gen- 
eral manager;  A.  K.  McDaniel,  superintendent;  preceding  officers,  Dr.  G.  W. 
McFadden  and  J.  G.  McFadden,  directors.  Organized  June  12,  1905,  under 
laws  of  Arizona,  witli  capitalization  $.'>00,(KK),  shares  $1  pur.  Lands,  8  claims, 
area  circa  150  acres,  carrying  8  fisiJur^  veins  in  schistose  quartzite,  of  which  3 
are  more  or  less  developed,  these  ranging  from  15^  to  1 5'  average  width,  show- 
ing chalcocite,  bomite  and  occasional  chalcopyrite,  giving  average  assays  of 
15%  copper,  5  oz.  to  10  oz.  silver  and  $15  gold  per  ton.  Development  is  by 
ffaaftsof  lOO'and  140^,  and  by  tunnebof  30',  50',  75',  110',  160',  180'  and  425' 
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Eqmpment  includes  a  steam  plant  witli  3  boilers,  2  hoists,  Shrill  Rand 
liir-com pressor  ami  2  {wwor  drills.  There  ^re  10  biiilding^t  inulMding  a  log  null 
Imvinp 5 gravity  stamps,  2  I'oncentrators  and  l>  caiiviiw  tables,  Proix^rty  i«38 
miles  frnin  the  Ort^gon  Short  Line  railway.  Company  plans  continuing  de* 
velopment  work  underground,  an*l  installing  a  l(X)-!on  concentrator.  Man- 
agement is  goiid  and  prfjjH'rf  y  is  regunled  as  promising. 
COPPER  RAFCH  GOLD  MINIIfG  &  MILLING  CO.  COLORADO. 

(>t!iee:    1711    Treanont    St.,    Denver,    Colo.     Capitalization   fl, 000,000, 
shares  SI  par.     Lands,  170  acres,  patented,  in  Boulder   coimty,    Colorado, 
opened  by  a  218'  t^lmft,  with  350'  of  drifts.     In  February,  1900,   wiis  adver- 
t isiiifr  ii  p  pro]iort y  a ^  a  <  ungsten  mine. 
COPPER  RANCH  MINING  CO.  UTAH. 

Oflii-e:  :i2:i  D.  F.  Walker  Bldg.,  Salt  I^ke  City,  Utah.  U^tter  returned 
unclaimed  from  former  mine  ofRec,  Milford,  Ik^aver  Co.,  CtJih.  Moses 
Thatcher,  president;  C.  L,  Rood,  vice-pre.sidentj  Benj.  T.  Lloyd,  secretary  and 
treasurer.  Organized  under  laws  of  I' tah,  with  c^^pitalization  $500,000,  shares 
50  oents  par.  I^tindn,  17  claimB,  area  eirea  340  aeren,  betw^n  the  Old  Hickory 
and  iX  K.  mines  of  the  Majestic  company,  carry^ing  alxnit  2  miles  of  out- 
crniJ  along  the  strike  of  the  vein,  wliich  appan*ntly  is  about  IDO'  \^de,  and  haa 
been  tlcveloped,  at  intervals,  for  a  distaiice  of  about  one  mile.  Assays  liave 
rangi*d  from  7%  to  43%  copjier,  7  oji ,  to  1 0  ok.  silver  and  $2.25  to  $8  gold  per  ton, 
II  is  estimated  by  the  managctiient  that  the  entire  vein  will  average  4%  to  7% 
copper,  wi  tl  i  f  air  gold  and  nil  ver  val  uew.  I  die,  and  lacks  f  y  nds  for  development. 
Pro|M^r1yreguixlcdat4  valuable,  if  projxjrly  financed  and  nuiiiaged. 
COPPER  RANGE  CO.  MICHIGAlff, 

Office;  27  State  St.,  Boston,  Mass.  Mine  office:  Painesdale,  Hooghtnn 
Co.,  Mich.  \Vm.  A.  Paine,  president;  Frederic  Stanwood,  secretary  and  Ireas^ 
urer;  preceding  othcers,  Chan.  A.  Snow,  Jas.  IL  Seager  and  Cameron  Currie^ 
directors;  F,  W.  Denton,  general  manager.  Organixed  1899.  under  laws  of 
Michigan,  with  capitalization  $2,500,000,  sliares  $25  par.  Is  controlled, 
through  ownership  of  99,074  shares  out  of  100,(KK),  by  the  Copper  Rangf?  Con- 
solidated C^.  Holdings  of  the  Copper  Range  Co.  consist  of  50,f¥X)  sliaree 
Champion  Copper  Co,,  being  one-half  the  total  issue,  25,051  shares  Copper 
Range,  R.  R.  Co.,  9,360  acres  of  mineral  lands,  sundry  timljer  lands,  bought 
for  $73,.560.88,  and  a  raillsite.  Company's  income,  for  1905,  was  $514,472,28, 
of  which  $500,000  came  frrmi  dividends  of  the  Champion  Copjier  Co.,  and  dis- 
bursements included  $172,000.49  for  bills  payable  redeemed,  and  $:iOO,000  in 
dividends,  later  being  $1.50  per  share,  Oct.  4,  1905,  and$L,^)  persliare,  Dec. 
21,  1905,  Company  ended  1905  with  $34,060.87  cash  on  hand,  and  with  liar 
bmtiesof  only  $2,139.70. 

Ijindetl  lu>ldings  include  9,360  acres,  in  a  comfmct  tract  south  of  the  Bal- 
tic mine,  in  Town  54  North,  Range 34  AVest,  andTown,'34  North,  Range 35  West, 
including  9,3G0  aorea  on  tlie  mineral  l>elt,  south  of  the  Baltic,  something  more 
tlian  5,000  acres  being  located  on  the  mineral  belt.  The  company  also  holds 
an  option  on  2,000  acres  of  mineral  land  owned  by  St.  Marj^'s  Canal  Mineml 
LMid  Co.,  in  the  immediate  neighborhood  of  its  own  holtlingg.     Miscellaneous 
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lands  include  441  acres,  with  nearly  4  miles  frontage  on  Lake  Superior,  near  the 
mouth  of  the  Graveraet  river,  3  miles  southwest  of  the  Champion  mill,  at 
Freda,  sufficient  to  give  sites  to  three  or  four  new  stampmills. 
COPPER  HAHGE  CONSOLIDATED  CO.  MICHIGAlf . 

^ 'Vv'vwti^Office:  27  Olatt  0».,  Boston,  Mass.  Mine  office:  Painesdale,  Houghton 
Co.,  Biich.  Railroad  office:  Houghton,  Houghton  Co.,  Idich.  Wm.  A.  Paine, 
president;  Frederic  Stanwood,  secretary  and  treasurer;  F.  W.  Denton,  gen- 
eral manager  of  mines;  preceding  officers,  Cameron  Currie,  J.  Henry  Brooks, 
R.  Townsend  McKeever,  Samuel  L.  Smith,  Chas.  H.  Paine  and  Kenneth  K. 
McLaren,  directors;  John  M.  Wagner,  purchasing  agent. 

Organized  November,  1901,  under  laws  of  New  Jersey,  and  capitalization 
increased,  1903,  to  $38,500,000,  shares  $100  par;  issued,  $38,413,500.  Is  a^ 
securities  holding  corporation,  o^-ning  only  stock  in  subsidiary  companies, 
these  including  the  Copper  Range  Co.,  Copper  Range  Railroad  Co.,  Baltic  Min- 
ing Co.  and  Trimountain  Idining  Co.,  all  of  which  are  practically  owned  out- 
right, also  a  one-half  interest  in  the  Champion  Copper  Co.  and  a  large  interest 
in  the  Michigan  Smelting  Co.,  and  control  of  the  Globe  mine,  now  undergoing  .' 
development.  All  of  the  subsidiary  corporations  heretofore  named  arT 
separately  described,  under  their  respective  titles.  Cconpany's  balance  sheet, 
mi  Jan.  1, 1906,  showed  stockholdings  as  follows:  99,674  shares  Copper  Range 
Co;  13,986  shares  Copper  Range,  R.  R.  Co.;  99,659  shares  Baltic  Mining  Co., 
and  791  unissued  shares  of  Copper  Range  Consolidated  Co.,  latter  held  subject 
to  issue  in  exchange  for  outstanding  shares  of  the  Baltic  Mining  Co.  and  Cop- 
per Range  Co.  Assets  also  included  $615,000  bonds  of  Copper  Range  R.  R. 
Co.;$114,000notesof  Champion  Copper  Co.;  $188,350.15  notes  of  Michigan 
Smelting  Co.,  and  $100,000  notes  of  Trimountain  Idining  Co.  The  balance 
sheet  also  included  items  of  $104,534.64  for  the  Globe  mine,  for  expenditures 
made  thereon;  $305,703.45  due  from  Trimountain  Mining  Co.,  apparently  on 
open  account;  $74,865.33  Trimountain  Mining  Co. ,  indebtedness  of  Trimountain 
Mining  Co.  onsiuplus  account,  and  a  balance  of  $540,542.49  due  from  former 
majority  shareholders  of  the  Trimountain  Mining  Co.,  under  the  merger 
agreement  of  Aug.  25,  1903.  The  balance  sheet  also  showed  $34,032.91  in 
accounts  receiveable,  and  $335,928.53  cash.  Liabilities  included  Trimountain 
Mining  Co.,  suspense,  $540,542.49;  Trimountain  Mining  Co.,  on  deposit, 
$534,469.04;  Baltic  Mining  Co.,  on  deposit,  $151,762.50;  Copper  Range  Co.,  on 
deposit,  $33,000  and  Cc^per  Range  R.  R.  Co.,  on  deposit,  $60,000,with  a  bal- 
ance to  Profit  and  Loss  of  $1,091,753.47.  Dividends  were  begun,  1905,  and 
aggregated  $1,536,086  for  the  year.  Disbursements  included  $50,000  paid  for 
an  option  on  the  Globe  mine,  and  $54,534.64  cash  expended  on  exploratory  and 
development  woric  at  the  Globe 

Through  its  subsidiary  corporations  the  Copper  Range  Consolidated  Co. 
has  become  the  second  largest  copper  producer  of  the  Lake  Superior  district, 
the  production  of  the  Baltic,  Trimoimtain  and  Champion  mines  for  1905, 
having  been  40,568,572  lbs.  fine  copper,  of  which  amount  the  share  of  the 
Copper  Range  Consolidated  Co.  was  32,714,859  lbs.  The  mines  controlled 
by  this  company  are  aU  young  and  vigorous,  and  have  by  no  means  reached  the 
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limit  of  their  productive  rapacity.  The  Globe  may  mid  a  fourth  big  mine,  but 
even  though  tliis  be  not  accomplished,  it  18  a  reasonably  safe  atiscrtion  to  ttiite 
that  the  Baltic,  rrimountaiii  aiKl  Champioti  niyies,  collect ivt^y.  cArry  more 
CQp|>er,  and  eventually  will  |>n>duce  more  f'opi>er,  than  the  Calinnet  &  Hecla 
mine  pp>per,  and  should  produce  it  at  nearly  as  great  a  proht  per  pound. 
I'hc  rnanagcmeni  of  the  Copper  Range  la  among  tlie  mont  aggre^ive  and 
capable  engaged  in  the  copper  industiy,  and  future  forecaata  neceflsarily  are  of 
a  most  roseate  htic. 
COPPER  RANGE  RAILROAD  CO.  MICHIGAlf. 

Office:  27  Slat«  St.,  Boston,  Mass.  Operating  office:  Houghton,  Huught'oa 
Co.,  Miclu  Wni.  A.  Paine,  president;  R,  Town.'send,  McKeever,  Vice*preKi- 
dent,  general  manager  and  as-sititant  .secretary"  and  trea*snrer;  Fre<leric  Stan- 
wood,  secn^tary  and  trt^asurer;  preceding  ofticem,  John  H.  Ric^,  Jas,  IL 
Seager,  Frank  McM.  Stanton,  Rufus  l\.  CkKxlelh  Samuel  L,  Smith  aiid  Cameron 
Ciirrie,  directors.  Organized  IHJMJ,  under  the  laws  of  Michigan,  with  capitali- 
aation  $5,0lX),OnO,  Hhared  IITO  par;  issued,  $4,D93,7fH>.  H^inds  outstanding, 
$2,025,000,  at  5%.  Is  authorized  to  ifvsue  bonds  to  the  extent  of  S20,000  per 
mile  of  completed  main  line  and  $15,000  per  mile  of  completed  bmncli  linea 
and  side  tracks.  Road  tias  105  mile«of  main  line  and  branch  track,  main 
line  running  from  Calumet  to  Mush,  CV)nn<H'tions  are  with  the  Kewee- 
naw Cent  nd  Hue  at  Calmnct,  Dulutli  St>ut!i  ShoiH?  it  Atlantic,  Mineral  Range 
and  Hancock  t^  Calnmct  linen,  at  Houghton  and  Hancock,  and  with  the  Chicago 
Milwaukee  tt  St.  Paul  line,  at  Mass.  The  distrirt  tx'tufen  Houghton  and  Mas* 
was  pntcti<;ally  a  \dldemess.  for  38  of  the  42  miles,  when  the  Copper  Range 
Railroad  was  l)nilt,  in  18tM>,  but  is  now  wci!  popidated,  and  the  roa<l  is  nmning 
a  suiiurlmn  train  s<*rvice  frmn  Hougblon  to  towns  occupying  si tc^s  that  were 
covered  by  the  forest  primeval  when  this  roiid  was  (*onstructod.  The  bulk  of 
the  freight  busine^is  of  the  line  is  in  the  carrying  of  copper  mck  from  the  mines 
to  the  milLs,  bnt  in  addition  large  shipments  of  tjndx^r,  fuel  and  general  mep- 
cliandise  are  carried,  and  the  fwissengcr  btisinciia  lias  developed  phenomenally. 
In  addition  to  the  main  line,  the  two  principal  branches  are  the  Painesdale 
branc!i,  reaching  the  Baltic,  Trimountatn  and  Champion  mines,  and  the  Ijike 
Shore  branch,  serving  the  stamp-milLs  along  the  shore  of  Lake  Superior.  Ecjuip- 
ment  includes  20  Incomotives  and  346  cars  of  various  t>^pe«. 

The  company  owns  a  half  inti^rewt  in  a  railroad  bridge  eroasing 
Portage  Lake,  between  Houghton  and  Hancock.  An  extensive  water 
frontage  on  Portage  l^ke,  in  the  western  part  of  Houghton,  is  improved  by  a 
two-etory  stone  and  brick  general  office  building,  shops,  roundhouse, 
warehousew  and  wharves  for  merchandise  and  coal.  The  coal  wharf  is 
equipped  with  mmiorn  unloading  machinery,  and  1ms  deep  water  alongside, 
'  being  capable  of  accommodating  the  largest  freighters  plying  the  great  lakes. 

To  Vkc.  31,  1905,  the  milroad  cost  $,'i.l542,503.25,  with  an  outlay 
of  $5.^1,048.77  for  e«juipment.  I'JimingH,  for  19f>5,  were  $408,361.27  from 
freight,  SI  13.279.01  from  passenger  nervice,  and  $47,612.58  from  miscellaiieous 
aouroes,  giving  a  total  income  of  $650,252.86,  with  total  operating  expenses 
of     $378,261.13.    Taxes  and  interest  on  bonds  amounted  to  $123,259.06, 
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leaving  surplus  earnings  of  $157,732,67,  equal  to  nearly  4%  on  the  outstand- 
ing share  capital.    The  road  is  in  fine  physical  condition,  and  the  manner  in 
which  it  has  been  developed  is  a  great  credit  to  its  management. 
COPPER  RIVER  MUniVG  CO.  ALASKA. 

Office:  1347-26  Broad  St.,  New  York.  F.  M.  Bradshaw,  president;  F.  C. 
Helm,  secretary  and  treasurer;  preceding  officers,  Hon.  W.  F.  Bay  Stewart, 
Hon.  Robt.  Gwynne,  Jr.  and  John  Q.  Denny,  directors.  Capitalization 
$50,000,000.  Lands,  alleged  to  be  188  claims,  area  2,360  acres,  and  also 
lays  claim,  without  the  slightest  ground,  to  12  other  claims,  area  240  acres, 
owned  by  the  Alaska  Cbpper  &  Coal  Co.  Lands,  if  any,  are  located  about 
185  miles  inland,  by  trail,  from  Valdez,  Alaska,  and  are  claimed  to  have 
"plenty  of  wood  and  water,  with  coal  in  the  vicinity,'^  the  timber  being 
a  sparse  growth  of  spruce  and  cottonwood,  and  the  coal  hguite.  Properties 
claimed  by  this  company  include  the  Bonanza,  Nicholai,  Kinnecot  and 
Jumbo  groups.  The  Bonanza  group,  as  before  stated  is  not  owned  by  the 
Copper  River  Mining  Co.  The  Kinnecot  group  has  31  claims,  5  miles  from  the 
headwaters  of  the  Kinnecot  river,  in  the  Kinnecot  mountains.  The  Nicholai 
group,  7  claims,  7  miles  from  the  Kinnecot,  is  said  to  show  a  fissure  vein. 
Company  and  its  alleged  property  are  fully  described  in  Vol.  IV.  The  Copper 
Riv^  lllining  Co.  is  a  brazen  swindle,  and  its  promoters  should  be  in  jail. 
COPPER  ROCK  GOLD  MTNING  &  COLORADO  &  WYOMING. 

MnUKGCO. 

Office:  105  North  7th  St.,  St.  Louis,  Mo.  Mine  offices:  Sunset,  Boulder 
Co.,  Colo.,  and  Encampment,  Carbon,  Co.,  Wyo.  H.  Lee  Ser\'OL>s,  president; 
Dan  G.  Kirshbaum,  secretary  and  manager;  Emory  Young,  superintendent. 
Capitalization  $1,500,000,  shares  $1  par.  The  Colorado  property,  60  acres,  in 
the  Sugar  Loaf  district,  near  Sunset,  has  a  SOO'  shaft,  showing  ores  carrying  good 
aasay  values  in  copper,  gold  and  silver.  The  Wyoming  property,  120  acres, 
known  as  the  Copper  Link  group,  has  a  200^  shaft,  showing  a  little  leached  ore, 
with  an  8x10^  hoist,  and  a  sawmill,  and  is  sinking  a  new  shaft.  The  Wyo- 
ming claims  are  considered  promising. 
COPPER  ROCK  &  GOLD  QUARTZ  MINING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Bisbee,  Cochise,  Co., 
^Ariz.     Lands,  sundry  claims  on    the  porphyry  side  of  Tonibst^ie  caAon, 
on  which  only  annual  assessment  work  has  been  done. 
COPPER  SECURITIES  CO.  MONTANA. 

Office:  42  Broadway,  New  York.  F.  August  Heinze,  general  manager. 
Organized,  1905,  under  laws  of  New  Jersey,  with  capitalization  $10,000,000, 
shares  $10  par.  Holds  one-half  the  stock  issue  of  La  France  Copper  Co.,  and 
presumably  is  to  take  the  balance.  Was  organized  solely  as  a  securit  ies  holding 
corporation. 
COPPER  SELECTION  SYNDICATE,  LTD.  AUSTRALIA. 

Offices:  Broad  Street  House,  London,  E.  C,  Eng.  Organized  August  22, 
1902,  withcapitalization£15,000,  in  14,000  ordinary  £1  shares  and  20,000 
deferred  Is.  shares.  Property  was  options  on  sundry  mining  and  smelting 
propertiea,  in  New  South  Wales.    Apparently  moribund. 
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COPPER  STAR  MINING  CO.  COLORADO. 

Dead.     Eugene  B.  Estes  was  president,  and  Edwin  Wallace  secretary 
and  general  manager.     Paid  dividends  while  peddling  stock,  and  smashed,  like 
all  other  companies  that  are  rotten  before  they  are  ripe. 
COPPER  STATE  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  ofiice,  Encampment,  Wyo. 
COPPER  STATE  &  RED  BfETAL  CLAIMS.  MONTANA. 

Mine  office:  Stone,  Granite  Co.,  Montana.     Are  said  to  show  ore  assaying 
17%  copper.     Idle. 
COPPERTOWN  BilNING  &  SMELTING  CO.  CALIFORNIA. 

Office:  211  Examiner  Hlilg.,  Sun  Francisco,  Cal.  Mine  office:  Homitos, 
Mariposa  Co.,  Cal.  C.  II.  Street,  president;  T.  J.  Kerrigan,  su|x;rintendent. 
Capitalization  $2f)0,000,  shares  $1  par.  Pro|x?rty  is  known  as  La  Victoria 
mine,  which  has  3  shafts,  each  of  about  20()',  also  a  400'  tunnel.  Vein  matter, 
with  a  heavy  gossan  capping,  300'  to  600'  wide,  is  of  schistose  diabase,  be- 
tween grano-diorite  walls,  sliowing  cu[)rite,  malachite,  aziirite,  bomite  and 
tetrahedrite.  All  ores,  including  tlie  gossan,  are  more  or  less  auriferous.  Was 
a  considerable  producer,  circa  1865,  employing  300  men.  Company  also  owns 
the  Hope  mine,  near  Sonora,  Tuolumne  county,  Cahfomia,  wliich  is  a  gold  mine 
with  a  10-stamp  mill. 
COPPER  TRUST,  LTD. 

Offices:  20,  Laurence  Lane,  Ix)ndon,  K.  C,  Kng.     Organized  December  9, 
1905,  witli  capitalization  £oO,(XX),  shares  £1  par.     Apparently  owns  no  mining 
property. 
COPPER  TRUST  MINING  CO. 

Letters  returned  unclaimed  from  former  office,  Plankinton   Bank   Bldg., 
Milwaukee,  Wis. 
COPPER  VEIL  MINING  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  fomier  mine  office.  Index,  Snohomish  Co., 
Wash.     Lands,  said  to  be  52  claims,  with  6  tunnels,  longest  250'. 
COPPER  VENTURE  SYNDICATE,  LTD. 

Voluntarily  licjuitlatcd,  June,  1905. 
COPPER  VERDE  MINE.  COLORADO. 

Office^  care  of  G,  W.  Chance  &  Co.,  Philiulelphia,  Pa.     Ijinds,  sundry 
claims  on  the  Coh>ni(lo  Midland  railway,  9  miles  from    I^ake  Geoiige,  Park 
county,  Colorado,  siiid  to  sliowa  large  body  of  auriferous  copper  ore. 
COPPER  WORLD  EXTENSION  MINING  CO.  WASHINGTON. 

Office:  503  New  Hayden  Bldg.,  Columbus,  Ohio.  Mine  office:  Loomis, 
Okanogaii  Co.,  Wash.  Employs  20  men.  Walter  A.  Boyle,  president;  Edw. 
H.  Caylor,  vice-president;  Alfred  F.  Carman,  secretary  and  treasurer;  Henry 
Bahrs,  superintentient;  preceding  officers,  Saml.  Bachtell  and  Clarence  E. 
Ferree,  directors.  Organized  January,  1905,  under  laws  of  Washington,  with 
capitalization  $1,500,000,  shares  $1  par.  Lands,  8  claims,  area  160  acres,  on 
Palmer  Mountain,  in  the  Wannicut  Lake  district,  showing  a  very  wide  ore  body, 
estimated  by  company  to  be  100'  to  300'  in  width,  opened  by  a  210'  shaft,  with 
south  crosscut  on  the  210' level  showing  a  17'  body  of  chalcopyrite  of  apparently 
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abonlt  8%  avermge   tenor.     ]lain   woridng   sh^fi  has  two  compartments 

Ores  cazry  4  oc  silver  and  $1.40  gold  per  too,  and  upwards     Has  a  steam 

plant  with  2  hoists,  good  for  oOO'  each,  and  a  5-dnll  air-ciunpressor.     I.ands  are 

sunreyed  for  patents.     Management  seems  good,  and  property  L<  consiilered 

pfomj^ng. 

COPPER  WORLD  GOLD  MDiniG  CO.  WASHIHGTOH. 

Oflice:  care  of  Jerome  L.  Drumheller,  Spokane,  Wash.  Mine  office: 
Loomis,  Okanogan  Co.,  WaslL  John  Went^x>rth  superintendent.  Appar- 
ently succeeded  the  C<^>per  Worid  Mining  <^  SiiH^hing  Co.  Lands,  sundry 
daims  on  the  apex  of  Fafaner  Mountain,  Mng  betw-een  lands  of  tlie  Opper 
World  Extension  and  Leadville  mines,  4I-2  mile:»  nortlieast  of  lioomis,  sliowing 
a  10(K  gossan,  with  iron  pyrites  near  surface  and  chaloopj-rite  at  a  littledepth. 
Has  several  shallow  shafts  and  short  tunnels,  showing  ore  giNnng  assay  values 
of  $10  to  $15  per  ton,  in  copper,  gold  and  silver. 
GOITER  WORLD  MnUNG  CO.  CALIFORNIA. 

Dead.      Described  in  Vols.  IV.  and  V. 
GOITER  WORLD  MmiHG  CO.  NORTH  CAROLINA. 

Merged.  1903,  in  Carolina  King  Mining  Co. 
COPPER  WORLD  MINING  &  SMELTING  CO.  WASHINGTON. 

Apparently  succeeded  by  Copper  WorKl  ( loKl  Mining  Co. 
COPPER  ZONE  MINING  CO.  NEW  MEXICO. 

Dead.     Company  was  dispossessed  of  it  s  lands. 
SOCIEDAD  MINERA  COQUIMBANA.  CHILE. 

3dine  office:  La  Serena,  Cot|uimbo,  Cliilc.     Pn^ixrty  includes  the  Kosario, 
Soca  von  and  ot  her  mines.     Idle  at  last  account  s. 
CORRA-ROCK  ISLAND  MINING  CO.  MONTANA. 

Property  sold.  19()6.  to  Butte  C*>iilition  Mining  Co. 
CORBDf  COPPER  MINING  CO.  MONTANA. 

Apparently  an  incorrect  title    or   else  pn>!Kil>ly  sucoctxli\l   !>y  Corbin- 
Montana  Mines  Co. 
CORBDf  MINE.  ALASKA. 

Office:  care  of  Harry   Corl)in,  Copperroount,  Prince   of  Wales   Island, 
Alaska.     Lands  are  about  lialf  way  between  C'opporniount  and  Sulzor.     Mine 
shows  high  grade  ore,  in  promising  qiumtities.and  some  ore  w:vs  shipixnl  to  the 
Coppermount  smelter,  in  1905.     Employs  10  men. 
CORBIN-MONTANA  MINES  CO.  MONTANA. 

Office:  care  of  Clarence  K.  McConiick,  vice-president  and  general  numa- 
ger,  Salt  Lake  City,  Utah.  Mine  office:  Corbin,  JctTerson  Co.,  Mont.  Arthur 
H.  S.  Bird,  president;  C.  H.  Post,  secret ar>*-treasurer;  preceding  officers,  H.  \. 
McComick,  and  B.  T.  King,  directors.  Organized  1904,  under  laws  of  I'tuh, 
with  capitalization  $600,000,  shares  $2  par.  Lands  sundr>'  claims  in  the  vicin- 
ity of  Corbin,  which  were  diamond-drill^  in  winter  of  1904-5.  Presumably  idle. 
MINA  CORDENERA.  MEXICO. 

Mine  office:  Suaqui  Grande,  Sonora,  Mex.  W.  S.  Morrow,  manajjer,  at 
last  accounts.  Ores  carry  silver  and  copper.  Has  steam  power  and  a  .'V^tamp 
mill    Presumably  idle. 
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CORDILLERO  BONING  CO.  BRITISH  COLUMBIA. 

Office:  care  of  A.  W.  More,  332  Lumber  Exchange,  Seattle,  Wash.  Alfred 
Raper,  manager.     Lands,  3  claims,  adjoining  the  Cornell  mine,  on  Texada 
Island,  British  Columbia.    Company  bonded  the  Cornell  mine,  in  1905,  and 
was  operating  same  at  close  of  the  year. 
CORDOBA  EXPLORATION  CO.,  LTD.  SPAIN . 

Copper  property  was  sold,  May,  1&03,  to  Cerro  Muriano  Mines,  Ltd. 
GEWERKSCHAFT  CORIOLAN.  GERMANY. 

I^ine  office:  Wissen  am  Sieg,  Rheinprovinz,  Germany.     Has  one  shaft. 
Ores  carry  lead,  copper,  antimony  and  cobalt. 
CORK  MINERAL  DEVELOPMENT  SYNDICATE,  LTD.  IRELAND. 

Offices:  9,  Gracechurch  St.,  London,  E.  C,  Eng.     A.  J.  M.  Brown,  secre- 
tary.    Organized  June  22,  1903,  with  capitalization  £15,000,  shares  £1  par, 
issued,  £13,704,  to  lease  for  31  years  a  tract  of  1,040  acres  of  copper-bearing 
ground  on  Mount  Gabriel,  County  Cork,  Ireland. 
CORNELIA  COPPER  CO.  ARIZONA. 

Office.  802  Fullerton  Bldg.,  St.  Louis,  Mo.  Mine  office:  Gila  Bend,  Pima 
Co,  Ariz.  C.  W.  Cliaml)erlain,  president  and  treasurer;  H.  W.  Mann,  >'ice- 
president;  John  R.  Boddie,  secretary;  A.  J.  Shotwell,  manager.  Oiiganized 
May  14,  1900,  under  laws  laws  of  Arizona,  with  capitalization  $100,000,  shares 
$10  par.  Is  closely  connected  in  management  and  ownership  with  the  Rescue 
Copper  Co.,  and  apparently  is  sonic  relation  to  the  Shotwell  mine  and  the  Shot- 
WTll-Trimountain  Copper  Co.  Lands,  0  patented  claims,  area  100  acres,  devel- 
oped by  sliafts  of  125'  and  225',  and  by  tunnels  of  30'  and  60'.  Company  claims 
to  have  in  sight  25,000,000  tons  of  ore,  averaging  10%  copper,  with  gold  and  sil- 
ver values,  which  is  an  excessive  estimate.  Mine  has  a  small  steam  plant.  At 
the  beginning  of  1906  the  company  plaiuied  installing  a  smelter.  The  prospec- 
tus of  the  company  is  authority  for  the  assertion  that,  at  a  meeting  of  interested 
parties,  Mr.  F.  L.  Mc(Jahan  stated  as  follows: 

"In  treating  and  smelting  mineral  ores  and  iron  in  a  vacuum,  the  nitrogen 
in  the  air  is  excluded  from  coming  in  contact  with  same,  practically  eliminating 
all  slag  and  the  necessity  of  fluxing,  furthermore  none  of  the  vapors  or  fumes  be- 
ing allowed  to  escape,  the  full  values  contained  in  the  ores  are  secured,  thus 
every  bit  of  carbon  and  other  volatile  substance  forming  fuel  quantities  unit- 
ing with  the  pure  ox-hydrogen,  whereby  great  economy  is  secured  in  the  reduc- 
tion of  all  ores. 

"In  addition  to  this  many  other  minerals  are  saved,  which  under  the  pres- 
ent systems  of  smelting  are  destroyed  or  allowed  to  escape  through  the  stacks. 

"Ox-hydrogen  gas  is  produced  out  of  water  by  super-heating  steam  and 
by  introducing  tliis  gas  combined  with  a  small  amount  of  carbon  into  a 
vacuum  the  phenomena  of  perfect  combustion  is  produced — the  hydrogen 
flame — at  once  the  greatest  heat  agent  known  to  science  and  the  cheapest  fuel 
obtainable. 

"This  gas  will  bum  in  the  vacuum  forming  a  perfect  heat  arc  (similar  to 
that  in  the  present  electric  furnace)  and  \^iH  produce  a  degree  of  heat  sufficient 
to  volat  ilize  any  known  material 
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'The  ores  are  treated  just  as  taken  from  the  mines  and  tiiere  is  no  expeii:!)e 
of  crushing,  and  the  \*alues  are  extracted  as  chemically  pure  and  condensed 
metaK  The  gold  and  silver  being  pure  bullion  bars,  can  be  sent  direct  to  the 
mipts,  and  coined  when  properly  tempered. " 

"Fi\-c  to  tfrenty  per  cent  more  of  the  \'aluesintlieores^  are  extracted  and  at 
aooetnot  exceeding  one-half  as  compared  to  the  present  methods  of  smehing." 

"Iron  is  also  treated  by  this  system  and  a  homogeneous  steel  of  the  finest 
grade  made  out  of  same  at  a  great  reduction  of  the  pre:^nt  cost ,  or  it  can  be  rrm 
out  of  the  furnace,  moulded  and  cast  into  a  malleable  iron  requiring  no  anneal- 


The  proqKctus  adds  to  this  statement : 

"Enough  has  been  said  here  to  convince  the  most  skeptical  that  the  in\-en- 
tor,  Mr.  F.  L.  McCiahan,  is  not  (mly  an  inventor,  but  a  metallurgical  scientist  of 
national  repute." 

These  most  remarkable  discoveries  by  Prof.  McGahan  are  nothing  less  tlian 
epocfaaL  At  a  single  blow  Prof.  McGahan  has  demolished  the  entire  fabric  of 
dbemistry  and  physics,  built  up  with  such  painstaking  labor  during  the  last  two 
thousand  ytnmi.  The  doctrine  of  the  conser\-ation  of  energj\  which  has  been 
given  geoeial  acceptance  for  two  generations,  is  shown  to  be  utterly  fallacious, 
fay  the  fact  that  Prof.  McGahan  will  dissociate  the  atoms  of  ox>*gen  and  hydrogen 
contained  in  water,  and,  by  reassociatingthesame.  will  secure  the  cheapest  fuel 
known.  This  great  feat  neat^  8oh*cs  the  mooted  quest  ion  of  perpet  ual  m  ot  ion. 
The-entire  fabric  of  chemistry  is  throi^*n  down  by  Prof.  McCialian  s  disco\*erj' 
that  nitrogen  is  the  poisonous  element  in  furnace  practice.  Heretofore  all 
ehemists  and  metallurgists  have  considered  nitrogen  the  most  inert  of  cliemical 
elements — in  fact,  have  carried  their  folly  to  the  point  of  basing  all  high  explos- 
ives upon  the  alleged  well-knoi^-n  tendency  of  nitrogen  to  form  unstable  com- 
pounds. Doubtless  it  wll  be  impossible  to  manufacture  dynamite  and  gun- 
ootton  braeafter,  as  soon  as  the  chemical  elements  learn  that  tlieir  inmost  secrets 
have  been  discovered  by  Prof.  McGahan,  and  that  nitrogen,  that  most  kicked, 
active  and  deleterious  of  elements,  lias  been  masquerading  until  now  as  a  liarm- 
leas  and  passive  gas. 

The  chemical  reactions  that  will  take  place  in  the  vacuum  of  Prof.  McGa- 
han's  furnace  afford  an  interesting  field  for  conjecture.  As  oxygen  and  hydro- 
gen gases,  when  burned  together,  form  water,  and  as  the  smelting  is  to  be  done 
in  a  vacuum,  the  water  so  formed  doubtless  will  have  a  powerful  solvent  effect 
on  the  metals  contained  in  the  charge. 

TTie  discovery  that  oxygen  and  hydrogen  gases  can  be  formetl  by  super- 
heatiDg  steam  is  most  important.     All  that  will  l>e  required  hereafter  for  power 
plants  will  be  to  install  a  properly  equipped  boiler  beside  or  astraddle  a  spring 
or  stream,  evaporate  the  ^*ater  into  steam,  superheat  the  steam,  and  touch  a 
match  to  the  product. 

The  ultimatesecretsof  alchemy  have  been  unlocked  also  by  Prof.  McCiahan. 
By  shutting  out  the  poisonous  nitrogen,  slags  are  practically  eliminateii.  .\s 
the  smdting  is  done  in  a  \'acumn  and  nothing  can  escape  except  througli  the 
vent  for  the  metals*  and  as  practically  no  slags  remain,  it  is  evident  that  ever\'- 
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thing  in  the  ore  is  turned  into  metals.     By  this  simple  plan,  ore  ot  the  very  low- 
est grade  will  return  practically  100%  in  copper,  gold  and  silver. 

The  discovery  that  an  oxy-hydrogen  flame,  burned  in  a  vacuum,  will  give 
a  heat  similar  to  that  of  the  electric  arc,  will,  of  course,  destroy  all  the  industries 
that  have  been  built  up  at  Niagara  Falls  by  the  use  of  the  electric  arc. 

Inasmuch  as  all  values  are  extracted  as  chemically  pure  and  condensed 
metals,  (the  condensation  of  metals  being  a  new  thing  also)  the  gold  and  silver 
being  pure  bulUon  bars,  all  of  the  electrolytic  refining  plants  of  the  world  will  be 
forced  to  go  out  of  business. 

It  is  evident  that  the  mints  of  the  United  States  and  foreign  countries  have 
been  run  on  very  loose  principles,  as  the  product  of  the  McGalian  vacuumizer, 
as  the  inventor  terms  his  new  furnace,  can  be  sent  direct  to  the  mints  and  coined 
"when  properly  tempered."  Heretofore  the  coiners  have  not  tempered  tho 
bullion  bars  used  for  coin,  nor  have  they  coined  chemically  pure  gold  and  silver, 
but  liave  alloyed  the  same.  For  thus  debasing  the  currency,  the  Director  of  the 
Mint  should  be  impeached.  It  is  quite  evident,  from  the  wonderful  discoveries 
made  by  Prof.  McGahan,  that  all  of  the  metallurgists  from  the  time  of  Tubal 
Cain  to  Bessemer  have  been  nincompoops,  but  it  remained  for  that  eminent 
scientist,  Prof.  F.  L.  McGahan,  of  the  Arizona  Independent  Vacuum  Smelting 
Co.,  with  its  head  offices  in  that  important  metallurgical  center.  Ft.  Smith, 
Arkansas,  to  demonstrate  this  fact,  and  to  utterly  demolish  the  entire  fabric  of 
science,  by  the  most  remarkable  discoveries  of  this  or  any  other  century. 
CORNELL  GOLD,  SILVER  &  COPPER  MINING  CO.  NEW  MEXICO. 

Mine  office:  Silver  City,  Grant  Co.,  N.  M.     Frank  F.  Ross,  secretary. 
I/auds,  including  the  Owl  mine,  are  in  the  Gold  Gulch  district.     Idle. 
CORNELL  MINE.  BRITISH  COLUMBIA. 

Under  bond  to  Cordillero  Mining  Co. 
MINA  EL  CORNETA.  MEXICO. 

Mine  office:  care  of  Henry  Winninghoff,  owner,  San  Miguel  Mezquital, 
Zacatecas,  Mexico. 
CORNETT  MINE.  CALIFORNU. 

Office  and  mine:  care  of  H.  W.  Cornett,  owner,  Merced,  Mariposa  Co.,  Gal. 
Vein  matter  is  schistose  diabase,  with  a  3'  paystreak  carrying  ore,  mainly  chal- 
copyrite,  assaying  17%  to  23%  copper,  and  $2.25  to  $4.50  gold  per  ton. 
Idle. 
CORNISH  COPPER  CO. 

Office:  care  of   Andrew  B.    Hardryx,  New    Haven,  Conn.     Organized 
December,  1903,  under  laws  of  Connecticut,  with  capitalization  $300,000. 
CORNUCOPIA  COPPER  CO.  OREGON. 

Letter  returned  unclaimed  from  former  mine  office,  Quartzburg,  via  Baker 
City,  Baker  (^o..  Ore.     Presumably  dead. 
CORNUCOPIA  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Cherry,  Yavapai  Co.,  Ariz.     E.  R.   HotzenpiUer,  president^ 
and  general  manager.     Idle  for  several  years. 
CORNWALL  COPPER  CO. 

Office:  71  Broadway,  New  York. 
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(XMtirWALL  WaXBS,  MISSOURL 

Located  in  Stc.  Genevieve  county.  Missouri,  and  were  worked  on  a  sni:iU 
scale,  circa  1860.     Ores  are  greater  in  variety  tlian  in  quantity,  those  found 
including  cuprite,  melaconite.  maladiite.  azurite.  clialoocite.  covellito.  lx>rnite. 
chaloopyrite,  chalcanthite  and  chr\'socolla.     Idle  many  years. 
COMPAlllA  CORO  CORO  D£  BOLIVIA.  BOLIVIA. 

Mine  office:  Coro  Coro.  La  Paz,  Bolivia.  Works  native  copper,  occurring 
in  beds  of  conglomerate,  and  is  the  largest  Bolivian  producr.  making  yearly 
about  1,500  tons  of  mineral  averaging  85^  fine  copper.  A  little  cuprite  and 
chaicocite  occur  also,  and  silver,  found  with  the  copper  in  r.ative  form,  as  at 
the  L^ke  Superior  mines,  is  an  important  by-product.  Has  steam  power  and 
a  small  smelter,  employing  se\'eral  hundred  men.  The  Chilean  government  plans 
building  a  railroad  from  Arica  to  La  Paz,  with  a  branch  to  Coro  Coro. 
This  faiiroad,  when  built,  must  prove  a  great  stimulus  to  Bolivian  tK>p|x»r 

tttining, 

CORONA  CONSOLIDATED  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  Union  Blk.,  Prescott,  Ariz.  Geo.  H.  Schuerman.  president  and 
general  manager;  Eugene  Newman,  secretary-;  M.  B.  Hazeltine.  trea.'^urer. 
Or^uuzed  April  9, 1903,  under  laws  of  Arizona,  with  capitalization  $2,000,000, 
shares  $1  par.  Lands,  16  claims,  area  320  acres,  in  the  Turkey  Creek  district, 
showing  5  contact  \-eins,  between  porphyrj*  and  schist,  averaging  2'  to  6'  width, 
of  which  3  are  developed  by  5  sliallow  shafts,  deepest  SO',  and  by  several  timnels, 
longest  520',  estimated  to  show  40.000  tons  of  carbonate  and  sulphide  ores,  with 
6,000  tons  blocked  out  for  st oping,  ore  ranging  39(  to  16%  copper,  2  oz.  to  12  oz. 
silver  and  $5.50  to  SCO  gold  per  ton.  Idle  since  J:iniuir>',  190(),  but  hopes  to 
raise  funds  for  resumption. 
CORONA  COPPER  CO.  WISCONSIN. 

Office:  (are  of  Frank  A.  Woodward,  president,  512-60  State  St.,  l^ston, 
Mass.  Is  a  reorganization  of  the  Chippewa  Copper  Mining  Co.,  with  capital- 
ijation  $3,000,000,  shares  $10  par.  Lands,  1,000  acres,  part  owneii  in  fee  and 
part  lield  under  option,  in  Douglas  county,  Wisconsin,  canying  the  western 
extension  of  the  Keweenawan  copper  belt.  Has  a  350'  two-compartment  main 
shaft,  with  about  2,000^  of  underground  openings.  Ores  show  average  values 
of  0.74%  to  3.5%  copper.  Estimates  of  orc  reserves  put  out  by  the  company 
are  excessive. 
CORONA  GOLD  &  COPPER  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Santa  Rita,  N.  M. 
CORONADO  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  Clias.  P.  Myers,  president  and  general  manager,  Prescott, 
Aria.     Lands,  14  claims,  area  285  acres,  including  the  Black  Warrior  group. 
in  the  Black  Hills  district  of  Yavapai  county,  Arizona,  said  to  show  considerable 
ore.    Idle. 
CORONADO  MINING  CO.  ARIZONA, 

Office:  52  Broadway,  New  York.  Mine  office:  Met  calf,  Graham,  Co., 
Ariz.  Wm.  B.  Thompson,  president;  J.  W.  Belches,  vice-president;  Wm. 
J.  Pabner,  secretary;  Henry  L.  Westlake,  general  manager;  John  L.  Scofield, 
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superintendent.    Is  controlled  by  the  Shannon  Cbpper  Co.,  which  owns  51% 
of  the  stock  issue. 

Lands,  23  claims,  area  400  acres,  adjoin  the  Detroit  and  Arizona  mines, 
and  carry  wliat  is  supposed  to  be  the  extension  of  the  famous  Cbronado  vein. 
Development  is  by  several  short  tunnels  and  shallow  shafts,  with  a  new 
2-compartment  working  sliaft  on  the  Garnet  claim,  showing  a  good  body  of 
auriferous  and  argentiferous  chalcopyrite,  on  the  200'  level.  The  Emerald 
mine  shows  a  large  body  of  sulphide  ore  that  has  given  average  assays  of  about 
9%  copper.  Property  is  regarded  as  promising. 
NUEVA  COMPASfIA  MINERA  D£  CORPUS  CHRISTL  MEXICO. 

Mine  office:  Matehuala,  San  Luis  Potosi,  Mex.     W,  B.  A.  Dingwall,  pres- 
ident and  manager.  Ores  carry  silver,  lead,  gold  and  copper.    Principal  devel- 
opment is  by  an  1,800'  tunnel. 
SOCIEDAD  DE  MtNAS  y  FUNDICIONES  DE  CORRALES.  ARGENTINA. 

Mine  office:  Chilecito,  Rioja,  Argentina.     Has  auriferous  and  argentifer- 
ous copper  ores,  with  a  12-ton  smelter,  and  gas  power. 
JOSt  FRANCISCO  CORREA.  CHILE. 

Office  and  mine:  San  Fernando,  Colchagua,  Chile.     Has  steam  power  and 
a  small  smelter  with,  a    matting  furnace.     Employed  circa  100  men,  at   last 
accounts. 
CORTLAND  GOLD  &  SILVER  MINING  CO.  COLORADO. 

Mine  office:    Ohio,  Gunnison  Co.,    Colo.    Victor   Ileno,  superintendent. 
Ores  carry  gold,  silver,  lead,  copper  and  zinc.     Has  gasoline  power. 
CORUSa  COPPER  CO.,  LTD.  SPAIN. 

Offices:  Dash  wood  House,  London,  E.  C,  Eng.  Mine  office:  Pino  Area, 
Corufia,  Spain.  R.  F.  A.  Malabar,  secretary.  Organized  April  19,  1901,  with 
capitalization  £1 ,000,000,  sliares  £  1  par;  issued,  £906,782.  Lands,  3,040  acres, 
including  the  Santiago  mines,  bought  for  £900,000  in  shares.  Property  was 
promoted  by  the  notorious  Ernest  Terah  Hooley.  Ores  occur  in  immense 
bodies,  carrying  about  2%  copper,  and  are  said  to  be  refractory.  Property  was 
undergoing  a  Uttle  development  work  only,  at  last  accounts. 
CORY  BROS.  MINING  CO.  MONTANA. 

Office:  Helena,  Deer  Lodge  Co.,  Mont.     Lands,  sundry  claims  on  3eaver 
Creek,  north  of  Helena,  showing  gold-copper  ores. 
COSTELLO  COPPER  CO.  ARIZONA. 

Office:  care  of  Martin  Costello,  Tombstone,  Ariz.    Organized  August,  1903. 
COW  CREEK  COPPER  MINING  CO.  WYOMING. 

Address:  cure  of  Hiram  C.  Ridder,  Denver,  Colo.      Location  of  property, 
presumably  in  Wyoming. 
COXHEATH  MINE.  NOVA  SCOTIA. 

Owned  by  Cape  Breton  Copper  Co. ,  Ltd. 
CRACKER  JACK  lONE.  ARIZONA. 

Mine  office:  Payson,  Gila  Co.,  Ariz.    A.  Lockwood,  owner.     Idle. 
CREEDS  COPPER  MINING  CO.  WYOMINO. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.    Has  a  contact  vein  between 
norite  and  schist. 


CREPIS-CROWL.  .M% 

CMSPSMikVSCBARDSOm.  ASIZORA. 

Office  And  mioe:  SQrer  BeQ,  Pimx  Col,  Axii.     LazmIs.  sundry    ckim< 
■ootii  oft  ihe  Impeml  mine  mod  within  7  miles  of  the  Ariioca  Southern  ndK 
lowL     The  fofnuainn  is  quartnte  and  limestone,  shoving  a  contact  vein  carry 
ins  copper  solphides.  with  limestone  gangue. 
CKESCEffT  OWPER  Ca  COLORADO. 

Office:  Edinbofo.  Pk.     >Iine  office:  Boulder.  Boulder  Co..  Colo.     Oigmn 
iaed  under  laws  of  Colorado,  with  capitaliiation  $1 .000.000,  shares  $1  par. 
CRKSTRJIT  OWPER  00.  UTAH. 

IGneoffiee:  Park  aty^Sunmiit  Co.,  Utah.    Idle. 
CRESCEBT  COPPER  CO.  WTOMIHG. 

Office  and  mine:  Encampment.  Oirbon  Co..  Wvo.    G.  E.  Heber,  superin- 
tendent.    Lands,  circa  100  acres,  7  miles  fiom  Encampment,  adjoimng  the 
Korta-Chatteitonmine.    Has  an  SOO' tunneL    Idle. 
CRESCEBT  COPPER  MllUllG  CO.  ARUOHA. 

Office:  care  of  Cari  Clausen,  president  and  general  managi.'r.  Hishee, 
Ariz.  W.  A.  Eckeriy,  secretary.  Organised  1908,  under  laws  of  Aniona, 
with  capitalixation  $2,500,000.  shares  $2.50  par.  Lands,  12  claims,  in  Touib- 
fltone  Qafion,  about  2  miles  northwest  of  Bisbee.  sho^ving  oxide  and  car> 
bonate  ores,  and  small  quantities  of  chalcocite  and  iron  ore.  ^nth  quartx 
gangue,  claimed  to  give  average  assays  of  19.1^^  copper  and  41  oi.  silver 
per  ton.  from  a  vein  said  to  range  S'  to  SO'  in  width.  Idle. 
lEOrA  EL  CRESTOH  DE  COBRE.  MEXICO. 

Said  to  be  owned  by  J.  J.  McCuUom  and  J.  L.  Sheppard.  to  show  rich 
oxide  and  carbonate  ores,  and  to  be  located  in  La  Dura  district  of  Sonora. 
Mexico,  but  letter  addressed  to  La  Dura  returned  by  postmaster,  with  nota- 
tion that  no  such  property  exists  in  that  dbtrict. 
CRISTOBAL  COPPER  MHIIHG  CO.  NEW  MEXICO. 

Is  said  to  have  an  8'  ore  body,  opened  by  a  lOO'  tunnel,  on  lands  in 
the  South  Fork  district,  Taos  county.  New  Mexico. 
CROESUS  GOLD  &  COPPER  MUniVG  CO.  IDAHO. 

Office:    Beatrice,  Neb.     Mine  office:  Hailey,  Blaine  Co..  Idaho.     W.  G. 
Page    superintendent.    Ores   carry   gold,    silver   and   copper.     Has   steam 
power  and  a  10-stamp  miU.     Presumably  idle. 
CROFTON  SMELTER.  BRITISH  COLUMBIA. 

Owned  by  Britannia  Smelting  Co.,  Ltd. 
CROHA  COPPER  CO.  COLORADO. 

Office:      day  Centre,  Kan.     Mine  office:     Lyons,    Boulder   Co..  Colo. 
Chas.  A.  Southwick,  president;   C.  W.  Strong,  secretary  and  treasurer.     Or- 
ganized, 1901,  tmder  laws  of  New  Mexico,  with  capitalization  $1,000,000, 
shares  $1  par.     Lands,  14  claims,  2  miles  from  Lyons. 
CROHlfEBANE  MIN£S>  IRELAND. 

Owned  by    Ovoca  Copper  Syndicate,  Ltd. 
CROWL  CREEK  COPPER  MimNG  CO.  AUSTRALIA. 

Mice  office:  Shuttleton,  Nymagee  district,  New  South  Wales,  Australia. 
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J,  Booth,  ttmnsLg^T.  Has  steam  power,  concentrator,  and  a  smelter  with 
r«verlierjitory  fumtvces,  turning  iiul  blisler  copper.  At  dose  of  1905  a.  new 
vein,  14'  wide,  with  a  33"  paystreak  uveraging  \'2%  copfxT,  was  cut  on  the 
530'  levul,  and  is  to  be  devibped.  Proilucliou,  lU05t  is  estimated  at 
1,000,WO  Ibii.  fine  copper, 
CROWN  LYELL,  LTD.  TASMAJflA. 

Dissolved,    Dt-cetiiber^    1902,     Described   in   VoL    V. 
CROWN  LYELL  MINE,  TASBfANU. 

Mine  office:  Mt.  Lyell»  Montague  Co.,  Tasmania.  George  Young, 
iimnager.  Has  a  719^  tunnel  and  514'  shaft,  latter  showing  some  ore  of 
medium  gmite,     Suspiiidod  operations  in  lutter  part  of  1W5,  ^ 

CROWN  MINT  MINING  CO,  WASHINGTON. 

Office:     care  of   Pioneer  Iiivesrment  dc  Trust    Co.,  709    Grant    Bldg., 
Loa  Angeles,  Cal.      Lsinds,  sundry  t'laims  in   Chelan    rounty,    Washington, 
said  to  allow  ottw  of  silver,  copper  and  molybcJenmn.     Presumably  idle, 
MIKA  LA  CRUZ,  MEXICO. 

Office  and  minoi   care  of  Ernesto  Avila,  owner  Ind^,  Durango,  Mexico. 
Was  completing  a   10-ton  matting  furnace,  at  dotut:  of  1U05. 
COMPANIA  MINERA  DE  LA  CRUZ,  MEXICO. 

IvCtter  returned  unclaimed  from  former  lu'nnj  oiliec,  La  Cnia,  T&mau- 
lipas,  Mexico. 
CRYSTAL  LAKE  GOLD  &  COPPER  COLORADO. 

MINING  A  SMELTING  CO. 

Office:  915  Barristei-s'  Hall,  Peniberton  Sq,,  Boston,  Mass,  Philip 
G.  Dawson,  president;  Kendric  P.  Crawford,  treasurer  and  general  manager; 
A,  D.  Wiae,  secretary.  Capitalization  |l,5no,{XM>,  shart^s  $1  par.  Lands, 
10  clainvB,  4  on  llotchkiss  Mount :i in,  south  of  I^\ke  City,  Hin^idate  county. 
Colorado,  and  oMir-rs  in  vicimty,  showing  ores  of  gold,  silver,  copper  and  lead, 
CRYSTAL  MINING  CO.  WASHTNGTON, 

Office:  45  Jamison  Blk.,  Spokane,  Wash.     Letter  returned  unclaimed 
from  former  mine  office,   BnlstiT,  Okanogan  Co.,  Waish.     Ores    cany  gold 
silver,  lead  and  copper.     Hail  sti'um  power  and  a  small  smelter. 
CRYSTAL  MOUNTAIN  MINING  A  DRAINAGE  CO.  COLORADO. 

Mine  office:  Crystiil,   Gunnison  Co..   Culo,     Geo.  W,   Melton,   superin- 
tendent, at  Lkst  accoimts.    Ores  carry  copper,  gold  and  silver.     Mine  is  opeDed 
by  tunnel,  and  has  steam  power. 
CUAHTEMOC  MINING  CO.  MEXICO. 

(jffice:  care  of  J.  AlfxTt  McKay ^  secretary,  508  Germani'i  Bank  Bldg,. 
Pitt'sburg,  Pa*  Mine  office:  Ocotldn,  Oaxaca,  Mex.  J  amen  McKay,  presi- 
dent; Frank  .-V.  Vickery,  treasurer ;  Guillermo  W.  Thompson,  manager. 
(Jrganized,  1904,  under  laws  of  West  Virginia,  wiilj  capitalization  $400,000, 
Lands,  21  pertenenciaa,  showing  ore  bodies  airrying  gold,  silver,  lead  and 
copper,  Prt*sumably  idle. 
CUARTAS  MINING  CO.  MEXICO. 

Offict*:  care  of  Harry  Mcintosh,  Chicago,  Ills,  Mine  office:  AyuUa, 
JalifloOi  Mesrico.     Harry  Mcintosh,  president;  Wm.  H,   Lees,  vice-prefladent 
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mnd  ^enend  nauger;  Wm.  T.  Sheffield,  seci^tary  azul  tm>un?r.    Capitali- 
zation,  $100,000.    Property  is  tbe  oU  Cuartas  mine,  in  the  Bautista  distnct, 
with  sundry  timber  lands  adjoining. 
CUBA  MOnSG  CO.  ITTAH. 

Mine  office:     Bingham    Canyon,    Salt   Lake  Co.,  Utah.     Development 
is  by  tunnel,  showing  auriferous  copper  ores. 
CUBAH  EZPLORATIOH  00.  CUBA. 

Office:  11   Nassau  St..   New   York.     Letter  n^tumod    unclaimed  ironi 
fonner  mine  office,  El  Caney,  Santiago,  Cuba.    W.  A.  Dennis,  \nce-president 
and  genenl  manager.    At  last  accounts  was   reopening   old   and  developing 
new  copper  properties,  in  the  vidnity  of  Santiago  de  Cuba. 
CUBABLAHDJkDEVELOPMERTCO.,LTD.  CUBA. 

Office:  Dashwood  House,  London,  £.  C.  Eng.  Cuban  office:  Bahia  Hon- 
da, Pinar  del  Rio,  Cuba.  W.  R.  Beit,  agent.  Organized  Oct.  26.  1905,  as 
fluoceaaor  to  Cuban  Mining  &  Development  Co.  Property  is  the  Finca  Naxa- 
reao,  a  plant! tinn on  njiich present  company  is  centering  its  operations.  Lands 
also  indode  2,706  acres  of  mineral  territory  in  vicinity  of  Bahia  Honda,  and  ti^-o 
gold  daims  in  the  province  of  Santa  Clara.  The  copper  mines  have  5  old 
shafts,  with  workings  of  considerable  extent,  but  in  \'er>'  bad  condition. 
Company  does  not  contemplate  any  mining  operations  in  tlie  near  future. 
CUBAH  MmnrG  &  DEVELOPMERT  CO.,  ltd.  CUBA. 

Reorganised  as  Cuban  Land  &  Development  Co. ,  Ltd. 
CUBAllA  OOHSOLIDATED  COPPER  CO.  MEXICO. 

Office:  care  of  R.  \L  Fitzgerald,  16-309  Montgomery'  St..  San  Francisco, 
CaL  Mine  office:  Arizpe,  Sonora.  Mex.  Don  Ray.  president;  .\.  H.  Rose, 
vice-president;  M.  .\.  Nurse,  secretary;  Geo.  H.  McLean,  superintendent. 
Organised  January  6,  1903,  under  laws  of  .Arizona,  with  capitalization 
$500,000,  shares  $1  par.  Lands,  244  pertenencias.  area  G02  acre:?,  bought  for 
S20.000,  showing  6  ore  bodies,  of  4'  to  20'  width,  of  which  3.  carrying  esti- 
mated average  \*alues  of  12%  copper.  10  oz.  silver  and  $2  giild  per  ton.  are 
opened  by  6  shafts,  deepest  102^.  and  by  a  number  of  tunnel:,  longest  230^  and 
STtV,  with  a  total  of  1,415' of  underground  openings.  I'ses  horse  power. 
Mine  is  about  40  miles  from  La  Cananea.  the  nearest  railroad  point,  and  is 
oonnecied  therewith  by  a  good  wagon  road.  Sample  carloads  of  ore  smelted 
gave  returns  of  23%  copper,  with  fair  gold  and  silver  values.  Property 
is  oonsidefed  of  considerable  promise. 
CUCHARAS  MINING  CO.  MEXICO. 

Mine  office:  Acaponeta,  Tepic.  Mexico.  J.  M.  Winston,  manager.  Op- 
erates the  San  Juan  copper  mine,  opeiled  by  shaft  and  tunnel.  Has  steam 
power  and  a  40-ton  smdtcr,  employini!^  alx>ut  TiO  men.  rrrnluotion.  1903, 
was  200,618  lbs.  fine  copper. 

MDIAS  LA  CUEVA  y  PEDRO  ESTABAN.  MEXICO. 

Mine  office:  Maiapil,  Zacatecas,  Mexico.  Owned  by  estate  of  J.  S.  Mor- 
rison. Mi^ninJ  R.  Orosco,  manager.  Produce  copper  as  a  by-product  from 
8ilver-g«M  ores.  Have  steam  power  and  a  25-ton  smelter,  employing  about 
100  men.  at  last  accounts. 
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LA  CUTVRE  GROUP.  BRITISH  COLUMBIA 

tJflice:  ( art?  of   E.  A.   Cleveland,  oi^Tier,  Vancouver,    B.  C      Located   on 
Priiieeas  Royal  Island,  Skeemv  River  Division,  Cassiar  District,  B.  C.     Devel- 
opinent  is  liriiit€*d  to  tunneling.     Idle. 
MmA  CULEBRA.  MEXICO, 

Mine  ofRce:  Etzatldn,  Jalisco,  Mex.  T.  C,  4$:  H.  K.  Myers,  owners.  Is 
an  antigiia,  developed  by  isevemi  hundred  feet  of  shafts  and  tunnels^  showing 
auriferous  and  argentiferous  copper  snlplndes,  in  a  vein  of  I  to  3  metrea  width. 
C0LLIGAN  MEf  E  WlSCOHSUf . 

A  property  in  Douglas  county,  Wisconsin,  which  produced  a  little  high^ 
grade  copper  rock,    (said  to  have  come  from  a  Michigan  mine)   in  1S99. 
Idle. 
CULLOWHEE  COPPER  CO.  NORTH  CAROLm A. 

Rforganixctl,  lf)05,  as  C.*tLllowbee  Mining  &  Reduction  Co, 
CULLOWHEE  MINING  &•  REDUCTION  CO.  NORTH  CAROLINA. 

Ollice  and  mine:  CuUouhee,  Juckson  Co.,  N,  C,  S.  B.  Ezell,  president;  D, 
D.  Da  vies,  vice-president;  Tlios.  C.  Cox^  secretary.  Organized  1905,  as  suctJea- 
flor  to  Cullowliee  Copper  Co,  I>ands,  1»300  acres,  including  the  old  Cvillowhee 
mine.  Etjuipinent  includes  steam  and  water  power  plants,  hoists,  Sullivan  air- 
compressor  and  power  drills.  It  is  planne<l  to  install  an  electric  plant  to  be  run 
by  water  power.  The  mine  show.H  a  larj^?  l>ody  of  high-pra^le  tfulphide  ore, 
and  hi  U^ing  developed  on  a  krge  scale^  with  highly  promising  resv;lt«.  In 
fact  the  CuUuwhce  gi\^s  promise  of  making  the  first  successful  copper  mine 
in  Nortli  Orohna, 
CUMARAL  MINES  &  DEVELOPMENT  CO.  ARIZONA, 

Letter  retunied  unclaimed  from  former  office,  i  >akland,  C^il.     Mine  ofiiee: 
Old  Glor>%  Pima  Co, ,  Ari»,     Had  auriferous  and  argentiferous  copper  ores,  with 
ga-soline  power. 
CUMBERLAND  COPPER  CO.,  LTD.  NEVADA* 

Omc^:  10:i3-141  Milk  St.,  Boston,  Muss.    Capitalisation  $6,tMH),CMJ0.    I'om- 
pany  presmnahly  i^  organized  under  laws  of  Maine,     la  suppotjed  to  have  pro- 
perty in  White  Pine  county,  Nevada,  and  very  possibly  is  some  relation  of  the 
CumixTland-l'Jly  CopyM?r  Co. 
CUMBERLAND-ELY  COPPER  CO-  NEVADA, 

(Jlfiee:  71  Broadway,  New  York.  Mine  ofTict>:  Kly,  White  Pine  Co., 
Nev,  Geo.  Gimn,  general  manager.  The  private  secretary  of  Daniel  Guggen- 
heim, of  the  American  Smelting  <fe  Refining  Company  is  president,  and  Messrs. 
Jas.  Phillips,  Jr.,  liarton  Sewall  and  others  are  intere^sted.  Property  pre^itra- 
ably  is  coutnitlled  by  the  .American  Smeltei^  Securities  Co  ,  which  is  sup- 
posed to  own  51%  of  the  stock.  Capitalization  f 5,000 ,000,  nhares  $1  p^r. 
Lands  are  sundry  claims  of  large  area,  practically  surmunding  the  holdings  of 
the  Nevada  Consolidate<l  Copper  C<:>.,  and  carr>'ing  a  continuance  of  the  im- 
mense ore  body  of  that  conifMiny,  The  mineralized  zone  is  alxjut  one-half  mile 
in  width  and  of  great  length.  Four  2-compartment  shafts  are  being  sunk  od 
tlie  Jupiter  group,  and  very  extensive  developments  art?  planned.  The 
ore,  wiiilc  low  in  grade,  is  of  vast  extent,  ore  in  sight  lui\ing  been  estimated 
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as  high  as  25,000,000  tons.  Management  of  the  company  is  good,  and  the  prop- 
erty is  of  great  prospective  value. 

CUMBERLAND  GROUP.  WYOBilNG. 

-  Mine  office:  Saratoga,  CarboB,  Co.,  Wyo.     Lands  are  sundry  claims  on  the 
southern  slope  of  Goad  Mountain,  showing  a  12^  ledge  of  quartzose  material, 
conforming  in  dip  and  trend  with  the  schists  that  form  the  country  rock.     A 
tunnel  is  being  driven  to  cut  this  vein,  at  a  depth  of  circa  1,000'. 
CUPRITE  COPPER  CO.  ARIZONA. 

Dead.     Succeeded  by  Golden  Rule  Copper  Mining  &  Smelting  Co.,  also 
dead,  under  scandalous  circumstances. 
CUPRITE  COPPER  CO.  ARIZONA. 

Office:  Columbus,  Ohio.  Mine  office:  CUfton,  Graham  Co.,  Ariz.  Em- 
ploys 15  men.  N.  W.  Lord,  president;  Isaac  N.  Stevens,  vice-president; 
L.  B.  Kauffman,  secretary;  Geo.  B.  Kauflfman,  treasurer;  F.  C.  Alsdorf,  super- 
intendent; Frank  A.  Ray,  engineer;  preceding  officers  and  Frank  B.  Laine, 
directors.  Organized  March,  1904,  imder  laws  of  Arizona,  with  capitalization 
StpOOO,000,  shares  $1  par.  I^nds,  26  claims,  area  490  acres,  in  the  Chopper 
Mountain  district,  opened  by  shafts  of  30'  and  320'  and  by  tunnels  of  l.W  and 
260^,  showing  ore  bodies  of  5'  to  100'  width.  The  work  performed  has  been 
done  in  the  leached  zone,  which  carries  isolated  pockets  of  rich  ore,  from  whicli 
simdry  small  shipments  have  given  returns  of  15%  to  30%  copper,  and  up  to  $5 
gold  per  ton.  Claims  apparently  are  well  located,  and  have  a  large  ore  body  in 
the  leached  zone.  Smelter  shipments  of  33  tons,  1905,  gave  average  returns  of 
15%  copper.  Management  plans  sinking  main  shaft  to  the  sulphide  zone,  and 
driving  a  tunnel  to  cut  all  the  veins  of  the  property,  at  depths  of  1 ,000'  or  more, 
as  soon  as  the  grade  and  character  of  the  sulpliide  ores  are  proven  by  the  main 
shaft.  Company  also  owns  about  2,000  linear  feet  of  strong  hematitic  out- 
crops, ranging  from  5'  to  100'  in  width.  It  is  likely  that  the  copper  veins,  which 
are  parallel  with  and  similar  to  the  Big  Coronado  vein  of  the  Arizona  Copper 
Co.,  are  leached  to  very  considerable  depths,  but  prospects  for  developing 
large  and  profitable  bodies  of  low  and  medium  grade  sulphides  at  depth  arc 
excellent.  Company  is  well  regarded,  both  as  to  management  and  lands. 
CUPRITE  MINING  CO.  WYOMING. 

Mine  office:  Holmes,  Albany  Co.,  Wyo.     Presumably  idle. 
CURLEW  MINE.  MONTANA. 

Office:  care  of  A.  M.  Holter,  owner,  Butte,  Mont.     Mine  office:  Victor, 
Ravalli  Co.,  Mont.     Thos.  Cowan,  superintendent.     Mine  was  formerly  a  sil- 
ver producer,  and  also  shows  zinc  ores.     A  12'  vein  carrying  10%  copper,  also 
values  in  gold,  silver  and  lead,  was  opened  early  in  1906. 
CURTm  DAVIS  PROPRIETARY  CO.  TASMANIA. 

Offices:  39,  Queen  Sfr.,  Melbourne,  Australia,  and  Palmerston  House,  Ix)n- 
don,  E.  C,  Eng.  Mine  office:  Dundas,  Tasmania.  W.  Knox,  chairman;  H.  E. 
Tweddell,  manager;  E.  Habben,  secretary.  Organized  Juno  24, 189G,  under  No 
Liability  act  of  Victoria,  with  capitalization  £200,000,  shares  £1  par;  issued. 
£1S2,229.  Lands,  180  acres  of  argentiferous  copper  lands,*  with  a  developed 
mine,  leased  cm  tribute. 
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CtJSHlNG  y  WALKUP.  MEXICO. 

Mine  office:  Lii  Trinidad,  Otaez,  Uumngn^  Mex.  Kind  UniMmld,  sutxT- 
tntendent,  Operute  the  Qiiien  Sabe,  Fmmoiitorio  and  other  niineB,  employing 
about  200  men.  Developmeiit  in  by  tunnels.  MincM  liave  .steam  power  and  a 
50-ton  smelter  with  ii  single  nuitting  furnace.  PrcKluetion  of  coppt*r  is  small,  as 
copper  is  usotJ  men^ly  as  a.  earrier  in  nmking  an  iron-c'oppcT  matte  averaging 
15%  (M>pper,  300  to  400  iiju.  silver  and  12  oz.  tn  15  oz,  gold  per  ton. 
CYPRESS  MINE.  ARIZONA. 

Ix^tter  retniiied  mielaimed  from  fnrmer  mine  office,  Bigbug,  Ariz. 
DACOTAH  MINING  CO.  MICHIGAN. 

Wound  tip.  1905,  and  lands  sold  for  building  lotii. 
DAIRA  MINE,  JAPAN. 

Mine  otlict*:  Fujikoto-mum,  Yamamoto-gori,  I'go,  Japan.  Mine  wat* 
openetl,  1862,  on  nnmertiuK  veins  without  hxtni  strike  or  dip,  and  frcMpiently 
crowing,  in  andesitc*  country'  rodi.  Ores  are  galena,  rtudropynle,  sphalerite  .4.nd 
iron  pyrites.  Pnxhjet  is  ebielly  silver  and  lead,  with  a  very  Mm;ill  amount  of 
CO ppe  r  as  a  1  )y  -p  rod  u(  •  I . 
DAKOTA  CALUMET  COMPANY.  SOUTH  DAKOTA. 

Offiee:  Lima,  Ohio.  Mine  office:  Sheridan,  Pennington  C!o.,  8.  D,  Sam- 
uel A.  Baker,  vit^e-prc-^^ident;  Wm.  J.  IJixith,  seei^etary;  H.  C.  I'Uliwn,  trean- 
nrer.  Organizml  1SJ02,  under  laws  of  South  Dakota,  with  capitalixation 
f3,000,00<J,  sliares  JSl  par.  Is  controlleit,  through  Ntock  ownership,  by  the  Con- 
tinental Copper  Co.  l*inds,  ID  patented  claims,  including  the  Lihan  gmnp, 
area  179  acres,  aWi  a  27 -acre  niillsite,  with  total  landed  holdings  of  319  acres. 
Has  shaft js  of  40',  80'  and  IIK>'  and  a  tunnel  of  380',  giving  total  underground 
openings  of  ti(M)'.  on  the  strength  of  vvliicli  a  150-tonsmeltcr  was  built.  Has  a 
4()-h.  p.  hoist,  gfHKi  for  depth  of  l,(W)0/a  lO-drill  Sullivan air-compr«*s,sor and  5 
power  drills.  Build  Ings  hichide  a  carpenter  shop,  smi  lhy\  lalxiratory  and  thre^ 
dwt^Uings.  The  smelter.  Ji  mile  from  the  mine,  at^l  severed  hnndred  feet  lower, 
of  wood  on  stone  foimdutions,  is  conn<H!t-ed  with  the  mine  by  a  Hleicheri  aerial 
tram  and  ha^  a  150-ton  Colorado  IronWork.s  bla*^t -furnace,  with  l20-h.  p.  tit^am 
plant,  and  WiLs  planoed  to  t^irn  out  tiitiiplc  coppirr  of  80%  tenor.  Idle  for  svv- 
eral  years,  and  com]>aoyapf)arvotlv  exhausted  linancLdly. 
DALANE  SOELV-OG  KOBBERGRtrBER.  NORWAY- 

Mine  otTue:  HrmikelxTg  Sign,  Norway.     Is  a  snmll  producer  of  »ilver  and 
copper,  when  operated,  which  is  irregularly. 
DALKEY  MINE. 

OMice:  Fort  Adelaide,  Soutli  Australia. 
DALTON  &  LARK  MINING  A  MILLING  CO. 

Controllcii  by  Hiogfiion  Consolidatctl  MiningA^  Smelting  Co. 
DALY  COPPER  MINING  CO.  AUSTRALIA. 

Mine  office:  I jf»ig} IS    i*ref«k.  South    Australia.     F.    SutheHaod,   tnanager, 
Has.steajn  |:>ower,  and  cmployc^tl  alH>ut  20  men.  at  last  accovmts. 
DALY  JUDGE  MINING  CO.  UTAH. 

Office:  Salt  Lake  t^ity,  Ctah.     Mine  otKce;  Park  City,  Summit  Co.,  Utali. 
John  Only,  prCKident;  i  K  .1.  Salisbury,  general  Jnanager;  John  McSoriey,  superiti- 
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tendent.  Organized  1901,  under  laws  of  Utah.  Has  authorized  a  bond 
issue  of  $300,000,  at  7%.  Lands,  146  claims,  area  715  acres,  including  the  An- 
chor mine,  with  three  ore  bodies,  known  as  the  South,  Contact  and  North  veins, 
the  middle  or  contact  vein  being  the  principal  and  showing  a  well  defined  and 
persistent  outcrop,  traced  3,000'.  Property  also  includes  the  Bonanza  group, 
regarded  as  valuable  but  lacking  development.  Ore  values  are  mainly  in  silver 
and  lead,  with  a  little  copper  as  a  by-product.  The  6,000'  Anchor  tunnel,  for 
operating  and  drainage  purposes,  is  connected  with  the  1,200'  level  of  the  1,650' 
three-compartment  Anchor  shaft,  which  has  a  powerful  hoist  6perating  double- 
deck  cages.  The  Anchor  workings  are  said  to  have  about  200,000  tons  of  or.> 
blocked  out  for  stoping.  The  mine  has  about  8  miles  of  underground  openings, 
and  makes  300  to  450  gallons  of  water  per  minute,  this  being  sufficient  for  the 
use  of  the  concentrator,  and  water  is  supplied,  under  contract,  to  the  Daly  West. 
There  also  is  a  lake,  two  miles  from  the  mine,  afTording  an  alternative  water 
supply.  The  concentrator  has  a  capacity  of  about  300  tons  daily,  and  the  Sher- 
man slimes  process  has  proven  highly  satisfactory,  reducing  the  crude  ore  about 
6  into  1,  concentrates  having  a  net  value  of  approximately  $35  per  ton.  Pro- 
perty is  considered  good,  and  management  stands  well  locally,  but  is  entirely  too 
secretive  about  the  work  done  and  results  secured, 
DALY  MmiNG  CO.  MONTANA. 

Office:  care  of  Marcus  Daly  Estate,  Butte,  Mont.  Letter  returned  un- 
claimed from  former  mine  office,  Copperopolis,  Meagher  Co. ,  Mont.  Organized 
1903,  under  laws  of  Arizona,  with  capitalization  $1 ,000,000,  to  take  over  sundry 
mining  properties  of  the  Marcus  Daly  estate,  in  Meagher,  Silver  Bow  and  Lewis 
&  Clark  counties,  Montana  Properties  in  Meagher  county  are  the  Copperop- 
olis, Daly,  North  Pacific,  Darling  Fraction  and  others.  The  Copperoplis  mines 
have  3  shafts,  deepest  500',  with  a  good  surface  equipment,  and  were  small  pro- 
ducers of  high-grade  ore  for  many  years,  but  have  been  idle  since  1903. 
DALY  ^'EST  MINING  CO.  UTAH. 

Office:  163  SoutU  Main  St.,  Salt  Lake  City,  Utah.  Mine  office:  Park  City, 
Sunmiit  Co.,  Utah.  Employs  about  500  men.  J.  Ernest  Bamberger,  presi- 
dent; W.  Dixon,  vice-president;  W.  S.  McCornick,  treasurer;  preceding  offi- 
cers, F.  J.  Hagenbarth  and  Lazard  Kahn,  directors;  J.  Bamett,  secretary; 
Ernest  Bamberger  ,  general  manager;  J.  A.  McCaskell,  general  superintendent; 
F.  W.  Sherman,  mill  superintendent;  Corporation  Trast  Co.,  of  New  York,  First 
National  Bank  of  Boston  and  McCornick  &  Co.  of  Salt  I^ke  City,  registrars; 
McCornick  &  Co.,  of  Salt  Lake  City,  American  Loan  &  Trust  Co.,  of  Boston, 
and  North  American  Trust  Co. ,  of  New  York,  transfer  agents.  Organized  Feb. 
14, 1902,  under  laws  of  Colorado,  with  capitalization  $3,600,000,  shares  $20  par. 
P^d  dividends  of  $1,332,000  in  1903;  $1,044,000  in  1904,  and  $432,000  in  1905, 
with  total  dividend  disbursements,  to  end  of  1905,  of  $5,067,000.  Ended  1905 
with  a  cash  balance  of  $41 1 ,886. 15. 

Lands,  50  patented  claims,  area  250  acres,  in  the  Uintah  district,  showing 
extensive  ore  bodiescarrying  argentiferous  and  auriferous  chalcopy  rite,  galena 
and  sphalerite,  with  a  silicious  gangue.  Ore  production  is  about  eciually 
divided  between  smelting  and  concentrating  grades.    The  mine  has  three 
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principal  veins,  of  4'  to  6'  minimiiRi  width  and  up  to  40'  maximum  width.' 
Mine  has  an  extreme  depth  of  1,7(>0'  und  ha-s  upwards  of  10  miles  of  workiDgs. 
Much  explomtory  and  development  work  was  done  during  1905,  with  encour- 
aging results,  and  new  ore  bodie»  are  Ijeing  develoix'd.  The  Ontario  drain  tun- 
nel No.  2  is  lieing  extended  into  the  Ihtly  Wont  property,  at  the  expense  of  the 
Daly  West  eompany,  which  pays  tlierefor  a  monthly  rental  of  $750.  This  tun- 
nel will  unwatt-r  the  lower  levels,  about  (WX>'  below  the  present  openings. 

The  concentrator,  of  350  tons  daily  capacity,  is  equipped  with  crui^heni, 
rolls,  two  5'  Huntington  millf^,  Wilfley  tableK»  and  an  automatic  ore-eorting 
belt.  The  practice  of  this  concentnitor,  under  the  management  of  Mr.  Sher- 
man, is  exceptionally  udvanecd,  and  results  secured  on  eoutplex  ores  are  not 
exceeded  in  any  American  reduction  plant,  the  saving  Ijeing  98%  in  lead  and 
70,5%  in  silver^  with  six  tons  put  into  one.  The  tailings  milJ,  545x8*2' in  stw, 
stands  about  400'  northeant  of  the  concentrator,  and  has  a  5'  Huntington  mill 
for  regrinding,  7  slime,  ^etrling  and  classifying  tanks,  2  two-compartment  jigs, 
ti  concent  rat  iTig  tables  anrl  1  Wilflf-y  table.  TliLs  mill  wtus  planned  to  treat  I  he 
enormouH  tailings  dump  of  the  profjerty,  at  a  cost  of  15  centn  to  20  cent^  per 
Ion.  with  a  net  profit  of  25  ccnt.s  to  .*0  cents  per  ton,  at  the  rate  of  200  ti>  250 
tons  daily.  An  ample  water  supply  for  both  mills  is  secured,  under  eontrtict, 
from  the  Daly  Judge  mine. 

Production  has  sho'WTi  a  con^^idenible  decrease  during  each  of  the  two  jiast 
ycarw,  and  iH?ceipts  were  only  $1,237,139.(30  in  1905,  The  large  rescr\'es  of 
high-grade  ore  were  much  impaired,  by  undue  crowditig  for  several  year»,  and 
hopes  for  the  future  must  Ik?  placed  mainly  on  the  large  IxKlies  of  low-grade 
milling  onn  anil  on  the  development  of  new  high-grade  ore  l>odieH,  The  mine 
has  about  three  years' supply  of  concentrating  ore  blocked  out » with  further 
large  quantities  available  for  future  development.  Production,  19(K5,  wjis 
l,225J3l  Ibp,  fine  copper.  ir>,7l2,t|78  lU,  lead,  a.026,517  lbs.  Einc,  1.708,628 
o;5.  silver  and  1,397  oz.  goUL  Coiificionce  in  the  mine  and  it^  managenjcni  lias 
been  impaired  by  tlie  mistaken  ix>licy,  fiillowed  for  several  years,  of  pushing 
the  mine  nearly  to  the  point  of  exhaustion.  For  the  past  two  yeiirs  the  mine 
has  been  managed  along  soimder  line*;,  and  witli  a  keener  eye  to  the  future  w^el- 
fare  of  the  property,  Developnieuts  are  of  a  favorable  nature,  and  the  future 
of  the  pmpf*rty  seems  brighter  than  since  19(13, 
DAMARALAJTD  COPPER  GERMAN  SOUTHWEST  AFRICA, 

SYNDICATE,  LTD. 

Voluntarily  liquidated,  Febuary,  1903. 
DANA  COPPER  CO-  MICHIGAN. 

Office:  68  Devonshire  iSt.,  Boston,  Mass.  F,  H.  Raj^nond,  president; 
C.  O.  Burbank,  9ecret-ar>' and  trc^fciurer;  preceding  officers.  John  C,  Wat^>n  and 
J,  H.  Chandler,  direetors.  Lands,  640  arres.  lieing  the  East  U^  of  Section  24 
and  East  K^  of  Section  25,  in  Town  58  North,  Range  31  We^i.  Prt>pcrty  b 
bounded  on  the  north  by  the  Arnold,  and  on  the  other  three  side^  by  the  CeJi- 
trah  Whs  never  a  producer,  and  idle  for  many  years. 
BANES  LEA  MINING  CO-  '  CALIFORNU. 

Office:  care  of  W  C.  Harland,  president ,  San  PiegOi  Cal    Min<?  ofUce: 
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Endnitas,  San  Diego  Co.,  Cal.    W.  H.  McKinnon,   manager.    Lands,    20 
claims,  8  miles  east  of  Encinitas,  with  shafts  of  KKK  and  280',  also  a  tunnel. 
Has  a  3'  vein  of  medium-grade  chalcopyrite,  traversing  porphyry.     Has  gaso- 
line power.     Presumably  idle. 
DAHVILLE  &  VIRGINIA  COPPER  MINING  CO.  VIRGINIA* 

Merged,  1903,  in  Carolina  King  Mining  Co. 
DARGm  &  RICHARDSON.  MEXICO. 

Office  and  mine:  Uni6n  de  Tula,  Jalisco,  Mex.     Land9,  60  pertenencias, 
7  miles  southwest  of  Ayutla,  showing  a  fissure  vein  of  5'  to  lO'  width,  in  dio- 
rite,  carrying  argentiferous  oxides  and  carbonates,  associated  with  hematite. 
Has  a  130^  shaft  and  325'  tunnel,  with  some  ore  blocked  out  for  stoping. 
DARNELL  MINING  &  MILLING  CO.  WASHINGTON. 

Mine  office:  Kalama,  Cowlitz  Co.,  Wash.     H.  M.  Stevens,  superintendent, 
at  last  accounts.    Ores  carry  gold,  silver  and  copper.     Has  steam  power,  con- 
centrator and  50-ton  cyanide  plant. 
DARTMOOR  MINERALS,  LTD.  ENGLAND. 

Offices:  28,  Victoria  St.,  London,  S.  W.,  Eng.     R.    F.    Eden,   secretary 
Organized  July  21,  1905,  with  capitalization  £15,000,  shares  £1  par,  in  8,000 
ordinary  £1  sliares  and  40,000  deferred  Is.  shares. 
DAULTON  COPPER  CO.  CALIFORNIA. 

Letter  returned  unclaimed  from  former  mine  office,  Daulton,  Cal. 
DAVENPORT  MINE.  WASHINGTON. 

A  prospect,  near  the  head  of  Horseshoe  Basin,  Washington.  A  ton  of 
ore  shipped  to  smelter  gave  returns  of  $69,  in  lead,  copper,  silver  and  gold. 
DAVID  HARUM  COPPER  CO.  TEXAS. 

Office:  30  Broad  St.,  New  York.     Moribund. 
ERZBERGWERK  DAVID  VEREINIGUNG.  GERMANY. 

Office:   Koln,  Westfalen,  Germany.     Carl  Hobert,  Jr.,  president.     Has 
lead-copper  ores,  opened  by  one  pit  and  one  shaft. 
DAVIS  MINING  &  SMELTING  CO.  CALIFORNIA. 

Out  of  business  and  presumably  dead. 
DAWES  RANGE  COPPER  &  GOLD  MINING  CO.  AUSTRALIA. 

OF  QUEENSLAND.     (NO  LIABILITY.) 

Offices:  78,  Queen  St.,  Melbourne,  Australia,  and  76,  Bishopsgate  St., 
E.  C,  Eng.  Hon.  Henry  Foster,  J.  P. ,  chairman;  John  Bro^-n,  manager;  Stobbs 
&  Roscoe,  British  agents.  Organized  January,  1900,  under  laws  of  Victoria, 
with  capitalization  £300,000,  shares  £1  par;  issued,  £250,000.  Lands,  240 
acres,  in  the  Gladstone  district  of  Queensland.  Idle,  owing  to  lack  of  funds. 
DAY  DREAM  &  BRETONARTE  COPPER  MINING  CO.  AUSTRALIA. 

Mine  office:   Leighs  Creek,  South  Australia.     F.  M.  Montague,  manager. 
Has  steam  power  and  employed  about  50  men,  at  last  accounts. 
DEADWOOD  GOLD  &  COPPER  MINES  CO.  SOUTH  DAKOTA. 

Letter  returned  unclaimed  from  former  mine  office.  Dead  wood,  S.  D. 
JULIA  DEANE  MINING  CO.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  David  Clay,  man- 
ager.   Has  a  tunnel  showing  gold-copper  ores.     Has  steam  power.     Idle. 
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nd  works:  Clin.>rnc,  Middle!?ex  Co.,  N.  J.  E.  G.  Hot  horn,  pivsi- 
^k$tpiiiy  vicL--prcsulcnt ;  A.  F.  IIoKlcn,  managing  director;  F.  \V. 
tPESisurpr;  F.  C>.  Dcttinan  ciccn*tarj';  II.  A.  I*rosspr,  general  man- 
nizetl    lUtKi,     under    laws    of    NVw   Jerssi^y,    with  capitalization 

Is  owned  jointly  by  tlic  United  .States  Mining,  Smelting,  Rc- 
ling  Co.  an«i  t  lici  net  al  brokcrape  house  of  Aron  Ilir^h  &,  Sohn, 
,  Gcnnany. 

npany  luu(  a  plant  at  Clinmie,  N.  J.,  for  coppiT,  and  a  k*ad  plant 
,  Ind.  'Die  Chrome  works  comprise  an  electrolytic  copper  re- 
k  monthly  capacity  of  t*,0(K)  toius,  an<i  a  compktc  smelting  and 
plant  for  tlK*  treatment  of  ores,  concentrates,  mattes  and  bullion, 
rected  in  the  spring  of  IIKK).  Copper  supplies  are  ivceived  mainly 
Montana,  Arizona,  California  and  British  Columbia,  with  oikl  lots 
rom  other  fielils.  The  copper  Is  received  in  slalw  or  cakes,  and 
anode  plates  of  3oO  lbs.  to  100  lbs.  weight,  by  a  Walker  casting 
;th  22  mollis.  The  plant  has  two  75-ton  reverberatoiy  fup- 
nemelting  blister  copper,  and  two  furnaces  for^irmelting  catliode 
le  plant  incluiles  a  circular  blast-furnace,  42*  at  tlie  tuyeres  and 
sing  blast  under  pit»ssure  of  11  oz.  per  square  inch. 
}  are  tninsf erred  in  sets  of  15  from  tlie  casting  machine  to  the 

tanks,  by  electric  traveling  cnines.  Tlie  ekctrolytic  plant  haif 
onning  two  sj^stems  of  12  eoiiipHrtments,  with  34  bat  lis  each, 
a  sj-^tt-ni.  Tanks  are  leail-lined.  3'  0"  broad,  3'  tlecp  and  IfK  long, 
containing  15  ano<les  and  10  catholics,  the  extra  cathode  provid- 
J  plate**.  Cells  are  arranged  in  steps,  in  two  rows,  with  a  12* 
en  tanks.  Cum^nt  is  conveyed  to  the  cells  by  copper  leails  of 
Current  dtiiMty  is  15  to  17  amperes  per  8c]uare  foot,  and  the 
f  potential  of  bath  is  0.3  volts.  Tlie  cell  bath  temperature  is  52^ 
Bath  contains  40  grams  of  copjx^r  and  140  cc.  sulphuric  acid  per 
blister  copper  treat<Ml  contains  antimony,  arsenic,  selemium  and 
IS  well  as  cf)pp(rr,  nickel,  gold  and  silver,  and  tlie  sludge  from  the 
ate<l  by  filter  presst^s  and  refined  in  a  eupt4  furnace  for  gold  and 
:«.     As  mucli  silver  b^  volitilized  in  refming,  the  gases  from  the 

sucked  off  by  a  fan,  then  cooled  and  filtered  through  flannel 
t;  entering  tlie  stacks.  From  tlie  waste  electrolyte  liquor,  crude 
iiate  and  copper  sulpluite  are  made,  tliere  being,  in  connection 
inory,  a  sulpliate  plant  where  l)hiestone  is  produced  for  the  re- 
of  the  ^^<»^ks.  Waste  g:i.s<'s  from  the  reverlxjratory  furnace  are 
t'V  :\  l^ilxt"k-\\  ihox  Ixiilrr.  Th<»  j)o\ver  plant  includes  steam* 
;iiinrs  ol"  l,(KH)-h.  p.  and  l.J(M>-li.  p.,  giving  5,500  ampt^res  at  1  If 
ri,.'>l«)  ainiM-ri's  at    130  v<)lts,  n-sp«^ct ively. 

Li  I  plant.  lo<\ited  at  Orass^'Ui,  Indiana,  a  suburb  of  Cliicago,  baa 
f-ajxicity  of  2,fXX)  tons,  and  is  the  first  electrolytic  lead  refinery 
mI  State--.  Tlie  plant  and  metallurgical  processes  of  the  De  Lamar 
trictly  niofJern,  and  the  practice  is  excellent. 
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DECATUR  COPPER  MIMNG  CO,  ARIZONA. 

Office:  5()3  North  Main  St.,  Derat^ir,  Ills,  Mine  office:  Jenmif,  Yavajjui 
Co,,  Ariz,  W.  J.  \\  uy ric^  president;  f'rank  1\  WeJIs,  vice-pr<?8ident  and 
t  retiHiirer;  Geo,  R.  Bacon,  Hecreiarj^  W.  S,  Owens,  KUpennteiKlent.  Organizeii 
1H1J7,  under  laws  of  Arizona*  with  capitalisation  $2,tKX).(J0(),  shares  $1 
pur  Lands,  10  claims,  urea  ISO  acres,  abo  a  lO-acre  niiilsit^,  10-acrc  &ineh-er- 
site  and  p-nnilrj^  otfier  lands,  in  the  Venie  district,  .sliowing  10  fissure  veins  and 
lenses,  of  whicli  4  arc  lieing  developed,  these  liaving  an  average  width  of  4' 
and  giving  average  assays  of  5%  to  8%  copper,  20  qz.  silver  and  $10  gold  per 
ton.  Has  oxide  and  carbonate  ores  near  surface,  with  sulphides  below  liO' 
depth,  oi)ened  by  G  shafts,  deepest,  28/^)\and  hy  tunnels  of  70' and  ISO'.  Al«o 
has  a  free-inilhivg  gold  vein,  in  the  Mincnil  Point  district.  Has  gasoline  power. 
Otfieers  arc  men  *»f  goixl  standing  an<l  pro|>er1y  is  co  ti  side  red  pron  vising,  but 
company  is  KtitTcnng  from  the  coinoion  trouyc  of  laek  of  funds,  and  oix*ralions 
iskjv  in\  a  vt'ry  n-st  rictf^d  m  ale. 
DEDHAM  COPPER  MmiNG  CO.  WISCONSIN, 

t office:  West  Superior,  Wis.  Ahram  G.  Ross,  president;  Wm.  C. 
Burke,  secretary,  Organiieetl  November,  BKJ2,  under  law  a  of  Wisconsin,  wth 
cup*  tali  station  Sl,30(\lXK1,  slian-s  $2h  jxir;  debentures,  $150,000  antliori/t*<l 
at  6%*  l^nds,  320  acres,  also  a  12-acre  niillsite,  \NitIi  waterfall  estimated 
at  2,'10t>  h.  p.  availiible.  Has  steam  power  and  ai^-ctlmpn^'<sor.  Property 
wa«  tt^sttHl  by  34  pits,  and  a  shallow  shaft,  sfiowinp  3  cupriferous  aniy^<lu!oid 
beds,  each  cluinied  lo  average  W  width  and  to  l>eal>c»ut  one-third  mincndi/ed. 
Idle. 
DEEMS  MINING  CO.  UTAH, 

Office:    Salt  liakc  City,  Utah.     I^etter  returned  unclaimed  from  Conner 
mine  office,  Binghatu  Canyon,    Salt    I^ake   Co..    Utah.     C.     D.     Rooklidgi^. 
pivsident;  Abnun   Hanatier,  Jr.,  secretar)"  and  treasurer.     Organized  1901, 
nit  It  capitali/.ation  $7*5,(»tM},  shares  25  cents  par. 
DEEP  RIVER  GOLD  MINING  CO.  NORTH  CAROLINA. 

Mine  office:  High  Point,  Guilford  Co.,  N,  C.     W.  Ci,  Gaither,  manager. 
Property  i.s  an  oltl  ami  i<lle  mine,  c^irrj.nng  gald-silver*eopper  ore^. 
DEER  CREEK  DEVELOPMENT  CO.  UTAH- 

Mine  office:  American  Fork,  Ulidi  Co.,  IHah.  John  Cleghom.  presi- 
dent; Henry  Johnson,  scen^ury,  Organiz<'d  19l>3,  with  eapJtaiijEation 
$125,000,  (shares  25e.  par.  I^jind^  7  claims,  in  tlie  Deer  Creek  division 
of  the  American  Fork  mining  district,  show  ing  a  3'  to  6'  fiH!*ure  vein  in 
granite,  ore  therefrom  giving  asays  of  22^^;  copjier  and  7  O/.  silver  pt^r  ten. 
DEER  CREEK  GOLD  4  COPPER  MINING  CO.  WASHINGTON. 

Letter  returned  unclaimed  frutii  fonner  mine  oflit'e,  Silverton,  Snohomish 
Co.,  Wash.     Had  u  ttmnel,  showing  consiilcrahle  low-grade  ore. 
SOCIEDAD  MINERA  DEFENSO  y    TODOS  SANTOS.  CHILE. 

Mine  othce:     Tjdtal,  AntolVigasla.  Chile,     iJauiel  Olivia,  superintendent, 
lias  auriferous  ciipjHT  nn's  anti  employrd  aljout  40  nxeni  at  last  accounts. 
DE  LAMAR- WALL  MINING  &  MILLING  CO. 

Dead.     Lands  sold,  1003,  to  Utah  Cbpper  Co. 
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Office  and  works:  Chrome,  Middlesex  Co.,  N.  J.  E.  G.  Hothom,  presi- 
dent; L.  Vogeltftein,  vice-president;  A.  F.  Holden,  managing  director;  F.  W. 
Batcbelder,  treasurer;  F.  O.  Dcttman  secretary;  II.  A.  Pix>s8cr,  general  man- 
ager. Organized  -1903,  under  laws  of  New  Jersey,  with  capitalization 
$3,100,000.  Is  owned  jointly  by  tlie  Uniteil  States  Mining,  Smelting,  Re- 
fining &  Mining  Co.  and  tlie  metal  brokerage  house  of  Aroii  Ilirsch  &  Sohn, 
Ualberstadt,  Gcnuany. 

The  company  has  a  plant  at  Clirome,  N.  J.,  for  copptT,  and  a  lead  plant 
at  Giasselli,  Ind.  The  Chrome  works  comprise  an  elect  rol^'tic  copper  re- 
finery, with  monthly  capacity  of  6,000  tons,  and  a  complete  smelting  and 
oonvertiog  plant  for  the  treatment  of  ores,  concentrates,  mattes  and  bullion, 
vfsji  being  erected  in  the  spring  of  1906.  Copper  supplies  are  received  mainly 
from  Utah,  Montana,  Arizona,  California  and  British  Columbia,  with  odd  lots 
picked  up  from  other  fields.  The  copper  is  received  in  slabs  or  cakes,  and 
is  cast  into  anode  plates  of  350  lbs.  to  400  lbs.  weight,  by  a  Walker  casting 
machine  with  22  molds.  The  plant  lias  two  75-ton  reverberatory  fur- 
naces, for  remelting  blister  copper,  and  two  furnaces  for  ^emelting  cathode 
copper.  The  plant  includes  a  circular  blast-fumacc,  42^  at  the  tuyeres  and 
13'  high,  using  blast  under  pressure  of  11  oz.  per  square  inch. 

Anodes  are  transferred  in  sets  of  15  from  the  casting'  machine  to  the 
cUjctrolytic  tanks,  by  electric  traveling  cranes.  The  electrolytic  plant  has 
816- cells,  forming  two  systems  of  12  compartments,  witli  34  baths  each, 
408  cells  in  a  system.  Tanks  are  lead-lined,  3'  6"  broad,  3'  deep  and  10'  long, 
each  bath  containing  15  anodes  and  16  cathodes,  the  extra  cathoiic  provid- 
ing terminal  plates.  Cells  are  arranged  in  steps,  in  two  rows,  with  a  12* 
drop  between  tanks.  Current  is  conveyed  to  the  cells  by  copper  leads  of 
IJ4  ^  4Ji*.  Current  density  is  15  to  17  amperes  per  square  foot,  and  the 
difference  of  potential  of  bath  is  0.3  volts.  Tlie  cell  batli  temperature  Is  52** 
to  57**  C.  Bath  contains  40  grams  of  copper  and  140  cc.  sulphuric  acid  per 
liter.  The  blister  copper  treated  contains  antimony,  arsenic,  selemium  and 
teUurium,  as  well  as  copper,  nickel,  gold  and  silver,  and  the  sludge  from  the 
tanks  is  treated  by  filter  presses  and  refined  in  a  cupel  furnace  for  gold  and 
silver  values.  As  much  silver  is  volatilized  in  refining,  the  gases  from  the 
furnace  are  sucked  off  by  a  fan,  then  cooled  and  filtereil  through  flannel 
sacks,  before  entering  the  stacks.  From  the  waste  electrolyte  liquor,  crude 
nickel  sulphate  and  copper  sulphate  arc  made,  there  being,  in  connection 
with  the-refinery,  a  sulpliate  plant  where  bluestone  is  proiiuced  for  the  re- 
quirements of  the  works.  Wiuste  givses  from  the  reverl)eratory  furnace  are 
burned  under  a  Balxx)ck-Wileox  lK)iler.  'Hye  power  plant  includes  steam- 
driven  dynamos  of  1,000-h.  p.  and  1,200-h.  p.,  giving  5,500  amperes  at  lU 
volts,  and  6,500  amperes  at  130  volts,  respectively. 

The  lead  plant,  located  at  GrasseUi,  Indiana,  a  suburb  of  Cliicago,  has 
a  monthly  capacity  of  2,000  tons,  and  is  the  first  electrolytic  lead  refinery 
in  the  United  States.  The  plant  and  metallurgical  processes  of  the  De  Lamar 
works  are  strictly  modem,  and  the  practice  is  excellent. 
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DELAWARE  MINE.  MlCHIGAlT. 

A  proixTty  in  Keweenaw  county,  Michigan,  on  which  sums  aggn^gat- 
ing  about  $:i,3(X>,lMK>  were  sunk  by  successive  mima^*nierir«.     Now  owned 
by  Calumet  &  Hecla  MinlnR  Co,,  and  descriljed  under  title  of  JIanitou.     Old 
opt' rat  ions  very  fylly  described  in  Vot  II. 
DEL  COBRE  CONSOLIDATED  MIMING  CO.  ARIZONA. 

Mine  olhec:  Florence,  Pinal  Co.,  Ariz,  Organized  under  laws  of  Del- 
aware. Lands,  15  claims,  12  miles  east  of  Florence,  held  under  boniL 
and  lease,  opened  by  a  2(Xy  slmft,  showing  oreis  carr>4ng  gold,  silver  and  copper. 
MINA  DELFINA.  MEXICO. 

Office:  Centro  MercantiJ  No.  3,  Mexico^  D.  F.     Mine  office:  Chilpancingo, 
Guerrero,  Mexico.     Paul  Merienne,  mine  manager.     Ores  carry  silver,  gold 
and  copfx^r  values.     Hits  steam  power  and  a  S-stamp  mill, 
DEL  MONTE  MINES.  ARIZONA. 

Office:  care  of  M.  F.  Di-»novan,  owner,  Tuc.son,  Ariz.  Liiuds,  7  claims, 
35  miles  from  Tucson,  on  the  southeastern  slope  of  the  Santa  Oi tali nu  Mount- 
ains, with  itUoui  7(K>'  of  shafts  and  tunnels,  developing  a  vein  of  SCK  to  100* 
width,  from  whi^h  it  is  cliiimed  tlmt  lOJMK}  ton!*  of  ore,  carrjang  15%  copper 
and  $i  gold  per  ton,  liavc  been  plactnl  on  the  dump.  Oi^erutions  are  ham- 
pered by  lack  of  niil  faeilitiea,  which  are  hoped  to  be  secured  by  the  construc- 
tion of  the  Phoenix  &  Eastern  railway. 
DEL  NORTE  COPPER  CO.  ARIZONA. 

Ofht!e:   care  of    Ellcry  H.  BuBsett,  New   Bedford,  Mass.     Ix>8t  lands, 
near  Kirtlanil,  Yavapai  county,  Arizona. 
DEL  NORTE  COPPER  CO.  CALIFORNU. 

Letter  returned  unclaimed  from,  former  mine  office,    Smith   River,    Del 
Norte  Co.,  California* 
DEL  ROY  COPPER  MINING  &  SMELTING  CO.  NEW  MEXICO. 

Office:  Ei  Paso,  Texas.  Mine  office:  Alamogordo,  Socorro  Co.,  N.  M. 
Employs  25  men.  Wm.  Moeller,  presfldejit;  W.  J.  Harris,  vice-president; 
H-  F.  Kettler,  secrt^tary  and  treasurer;  M.  D.  Gaylord,  general  manager; 
Geo.  Mufm>e,  mine  su|>erintendent.  Organized  .\prd  <5,  1906,  under  laws  of 
New  Mexico,  with  capitalization  $2,5O0,00O»  shares  $2.50  par.  Lands,  57 
claims,  area  1,157  acres,  alwo  a  6«>acre  millsite,  3(H)  acrts  timlier  lands  and 
160  acres  placer  claims,  in  the  San  Andreas  di^itrict,  showing  23  fissure  and 
00  itact  veins,  in  a  formation  of  granite- porphyry  and  schist,  o\x*rlaid  by  a 
lime  capping.  Work  has  been  done  on  11  veins,  ranging  3'  to  150'  in  width, 
mine  having  1,975'  of  underground  openings,  estimated  to  show  50,000  tons 
of  ore,  with  32,000  tons  blocked  out  for  stoping,  averaging  S%  copper,  5  ox.  sil- 
ver and  $1  to  $5  gold  per  ton.  Properties  include  several  extensive  aniiguas* 
Company  hopes  to  secure  railroad  transportation  by  a  narrow-gauge  linei 
reaching  within  6  miles  of  the  mine*,  anil  plans  developing  extensively  and 
instaffing  a  power  plunt,  lf)()-ton  concentrator  and  small  matting  furnace. 
DEMOCRATA  CANANEA  SONORA  COPPER  CO,  MEXICO. 

Office:  1006  Coftnnerciiil  Tril^ime  Bldg.,  Cincinnati,  Ohio.  Mine  office* 
La  C^nanea,  Sonora,  Mex.    Employs  40  men.    H.  H.  Hoffman,  pc^icbzit; 
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C.  E.  Hoflbnan,  vice-president;  Wm.  H.  Simpson,  treasurer;  Leo.  G.  Cloud, 
aecreUiy;  Peter  F.  Hook,  superintendent.  Organized  1905,  under  laws  of 
Arizona,  with  caintalization  $3,000,000,  shares  $10  par.  issued,  $2,000,000. 

Lands,  18  pertenencias,  lying  in  the  heart  of  the  Greene  Consolidated 
property,  between  the  Cobre  Grande  and  Veta  Grande  mines  of  the  latter. 
Development  is  by  a  450'  shaft  and  500'  tunnel,  with  about  two  miles  of 
underground  openings,  estimated  to  place  in  sight  350,000  tons  of  ore  carry- 
ing 6%  copper  and  about  $3  gold  and  silver  per  ton.  Has  a  125-ton  con- 
centrator and  125-ton  smelter,  and  plans  building  a  new  300-ton  smelt ei 
with  modem  equipment.  Production,  1903,  was  3,747.820  lbs.  fine  copper, 
since  which  year  production  has  been  suspended,  but  is  to  be  resumed  shortly. 
DEMOCRATA  MDUNG  CO.  MEXICa 

Succeeded,  1905,  by  Democrata  Cananea  Sonora  Copper  Co. 
DEHH-ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Office:  600  First  National  Bank  Bldg.,  Duluth,  Minn.  Mine  office: 
Bisbee,  Cochise  Co.,  Ariz.  Employs  50  men.  Martin  Pattison,  president; 
Thos.  Bardon,  vice-president;  L.  C.  Shattuck,  treasurer;  Byron  M.  Patti- 
son, superintendent;  preceding  officers,  Archibald  Mark  Chisholm,  A.  Guthrie 
and  Maurice  Denn,  directors;  John  G.  Williams,  secretary;  Jos.  Collie,  mine 
superintendent.  Organized  1905,  under  laws  of  Arizona,  with  capitalization 
$750,000,  shares  $10  par. 

Lands,  13  claims,  area  circa  .200  acres,  partly  o\N'ned  in  fee,  and  partly 
held  under  bond  and  lease,  lying  immediately  north  of  the  Junction.  Throe 
claims,  under  option  from  John  M.  Johnson,  liave  been  surrendered.  Main 
shaft,  980'.  The  conglomerate  capping  was  penetrated  and  limestone  reached 
at  810',  and  it  is  planned  to  begin  drifting  and  crosscutting  in  four  directions, 
at  a  di'pth  of  1,000'.  It  is  expected  that  the  shaft  will  prove  wet  and  a 
pump  station,  to  be  cut  on  the  1,000'  level,  will  have  two  triple-expan- 
sion pumps,  each  of  1,000  gallons  capacity  |)cr  minute,  working  against 
a  1,000'  head.  There  also  will  be  three  8(K)-giillon  sinking  pumps.  The 
main  shaft  has  a  first-motion  Ottumwa  Corliss  hoist,  raising  double-deck 
cages,  and  an  air-comprsssor.  A  second  shaft  was  started  May  8,  1906, 
on  the  Lee  claim.  Thb  has  a  temporary  hoist  and  6-drill  Sullivan  air-com- 
pressor. '  Mine  has  6  buildings.  Considerable  ditunond  drilling  has  been 
done,  and  ores  averaging  12%  copper  wert»  secimnl  from  a  30'  core  of 
disseminated  cuprite,  found  at  a  depth  of  950'.  Management  is  experienced 
and  capable,  and  property  is  one  of  much  promise. 
DENORO  MINES,  LTD.  BRITISH  COLUMBIA. 

Office:  Rossland,  B.  C.  Mine  office:  Eholt,  Yale  district,  B.  C.  Ross 
Thompson,  president;  Dr.  J.  A.  L.  Mc Alpine,  vice-president;  Smith  Curtis, 
secretary,  treasurer,  and  managing  director;  S.  L.  Graham,  mine  superin- 
tendent. Organized^  1903,  under  laws  of  British  Columbia,  as  successor 
of  the  Kuig  Mining  Co.,  Ltd.,  with  capitalization  $1,500,000,  shares  $1  par. 
Lands,  4  clidms,  area  cirea  190  acres,  adjoining  the  British  Columbia  mine, 
in  the  Boundary  distritt.  Property  shows  3  ore  bodies,  of  20'  to  100'  width. 
canying  auiifeious  and  argentiferous  chalcopyrite,  with  iron  pyrites  and 
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lime  gangue.  OwiriK  to  tlic  excess  of  iron  and  lime,  the  smeltera  pay  a  prem 
iuiii  for  fluxing  use,  actual  smelting  cost,  1903,  being  only  16  cents  per  ton, 
to  the  Denoro  company.  Mine  has  a  190'  alialt^  but  principal  develop- 
ment is  by  3  tunnels.  Production,  190-1,  was  529,930  pounds  fine 
copper,  4,657  oz.  silver  and  684  ox.  gold-  On?  production,  in  February, 
IflOG,  was  at  the  rate  of  KM)  tons  daily,  and  it  was  then  planned  to  increase 
eliipments  to  200  tons  daily,  in  a  >ih(>rt  time.  Property  is  considered  decidedly 
promising.  Was  bouglit,  June,  ISMK),  by  British  Ck>lumbia  Clipper  Co,,  Ltd. 
DEIWER  COPPER  MIMNG  &  LEASING  CO,  COLORADO, 

Mine  ulHtv:  Murris<m,  JitTfrson  Co,,  Coio,     Everett  B.  Curtis,  secretary 
and    triasuriT.     Idle    lor   some   years, 
DENVER  GROUP  GOLD  A  COPPER  CO.  ARIZONA. 

Office:  H19  Uougla.ss  Bldg.^  Ixj«  Angeleis,  Cal.  Mine  office:  W»cken- 
burg,  Maricopa  Co.,  Ariz.  Thos.  S.  Wadsworth,  president.  Capitalisation 
$2,f)fM),tKJt),  sharL^s  Si  par.  Lands,  10  pati^nt^d  claims,  area  194  acres,  12 
niiles  iiortliea.st  of  Wickenburp  Mineral  fonnation  traced  6,000',  i^vnth 
HO  to  300'  width  of  vein  matter,  phowing  scattered  paniUel  veins  and  stringers. 
Has  tuniM'ls  of  225'  and  ()O0\  also  5  prospecting  shafts.  Ore  is  sulphitle,  car^ 
rying  a  little  native  coppc*r,  aBHaying  up  to  l^%  copper  and  $10  gold  {ycT  ton. 
PrniM?rty  considered  promising,  but  itlle  for  several  years, 
DEN-/ER  MINE  ARIZONA. 

Mine  office:  Gilbert,  Yava|jai  Co.,  Anz.     John  Witherally,  owner.     Haa 
gold-cnpner  ores,     bHe   at    la.st    accounts. 
DERBY  SYNDICATE,  LTD, 

Volunlarily  h<iuitlattd,  July,  ltK)2. 
DEROFFSKI  MINE. 

A  sum]}  copper  producer,  near  S<Mnipalatin.sk,  t^ilx^ria. 
COMPANIA  MINERA  y  FUNDIDORA  DESCUBRIDORA* 

Mexican  tiilr  vi  iH-rvibridfmi  Mining  <fe  Smelting  Co. 
DESCUBRIDORA  MINING  &  SMELTING  CO, 

Offiee:  17  Bait^'ry  Place,  New  York.  Mine  offices;  Mapimf,  Dnrango, 
Mexico,  and  Conejos,  Sinaloa,  Mexico.  R.  Bretniel,  general  manager.  Princi- 
ptd  propTty  is  the  l^esi-nhridora  group,  at  Mapimi,  oiiened  by  a  500* 
slialt,  .allowing  very  large  nuatitities  of  very  low-grade  basic  silvor-eopper 
carlK>natc  ore,  rcijuiring  Hiltciau.s  ort's  for  fluxing,  latter  bouglil  in  the  market, 
ii-s  not  produ<H"d  by  ttie  ctjnipany.s  mines.  Tlie  Mapuuf  propeily  has  a  eom- 
pli't^^  steam  and  ulcctric  power  e<|uipment,  and  luid  a  OOO-ton  smelter,  built 
1902,  but  a  p<jriJon  of  (his  smi'ltcr  li^'i.'*  Ixvn  .hoIiI  to  the  Ckintinental  Copper 
Co.  Projwrty  wa«  leaded  l)y  tlic  Gviggenheim  Exploration  Co.,  which  was 
succeeded  by  ilie  .\mrriran  tSmeUers  Sc'curitiet*  Co.  Mapimf  property 
idlf  since  1903.  Pmperty  at  CV)nejoH  tnchideft  sevem^  mines  and  a  2O0^ton 
smelter,  idle  since  IffOb  Prothielion,  1903,  was  1,961/272  lbs,  line  copper. 
DESERT  QUEEN  MINE.  ARIZONA. 

Mine  nffiee:  Ijuart/.itc,  Yuma  Co.,  Ariz.  I^ands,  11  claims,  in  2  groups, 
opened  l»y  er«»ssent  tumu'ls,  cutting  vvxiiH  at  3(W  to  .^itMy  depth,  wit li  tiOO* 
of  drifting  on  the  ore  botiies.     Has  a  40-h.  p.  gasoline  engine,  air-compni«flot 
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mud  power  drills.  Has  been  under  development  since  circa  1902.  Ores 
have  given  smelter  returns  of  1(K^  co[>per,  25  oz.  sOver  and  $12  gold  per  ton. 
DESPATCH  COPPER-OOLD  MDUNG  CO.  COLORADO. 

Office:  care  of  R.  A.  Guriey,  secretary  and  treasurer.  Denver,  Colo. 
Mine  <^oe:  Morrison,  Jefferson  Co.,  Colo.  Henry  Appel,  president; 
O.  M.  Deemer,  managing  director;  Geo.  Q.  Adams,  vice-president  and  superin- 
tendent. Lands,  8  patented  daims,  adjoining  the  F.  M.  &  D.  property, 
opened  by  shafts,  showing  stringers  of  ore  assaying  9^  to  1 1^  copper.  Has 
steam  power  and  plans  continuing  development. 
DE  SOTO  MDiniG  CO.  ARIZONA. 

Office:  71  Broadway,  New  York.  Mine  office:  Middelton,  YaA-aixii 
Co.,  Ariz.  J.  L.  Elliot,  president ;  Cyrus  Robinson,  vice-president ;  Benj. 
l*Tince,  secretary;  preceding  officers,  C.  E.  Finney,  Francis  Risk,  LeRoy  T. 
Harkness,  and  Albert  Kerr,  directors:  R.  T.  Mason,  ^perintcndcnt ;  Pope 
Yeatman,  engineer.  Oiganized  January,  1905,  under  laws  of  New  Jersey, 
with  capitalization  $100,000,  shares  SlOO  par.  Bonds,  $1 ,000,000  authorized, 
at  6%;  issued,  (500,000. 

Lands,  S2  claims,  area  1,400  acres,  in  the  Bradshaw  Mountains,  about 
40  miles  southeast  of  Prescott,  covering  about  6J^  miles  of  the  strike  of  a 
very  persistent  copper  formation.  Lands,  formeriy  held  by  Bradshaw  Moun- 
tain Copper  Mining  &  Smelting  Co.,  lie  about  midway  between  Cro\\Ti  King 
and  Mayer.  Country  rocks  are  porphyry  and  quart zite,  sho>\ing  five  par- 
allel veins  of  lO'  to  60^  width,  carrying  cuprite,  melaconite,  chalcocite,  bomite, 
malachite,  azurite  and  chalcopyrite,  with  scliistose  gangue,  said  to  average 
$12  to  $15  per  ton  in  copper,  gold  and  silver  values. 

Development  is  by  the  800'  Copper  Link  tunnel  and  the  2,400'  Hot 
Number  tunnel,  latter  400'  vertically  lower  than  former,  cutting  the  ore  body 
1,374'  below  the  crest  of  the  mountain,  and  liaWng  a  double  tmni-trnck,  laid 
i\-ith  20-lb.  steel  rails.  Mine  has  about  8,000'  of  umWnrronnii  w(»rkings, 
exposing  a  large  amount  of  ore  of  medium  grade.  A  4.(XKV  Bleicliert  aerial 
tramway,  jof  2,000  tons  daily  capacity,  connects  the  mouth  of  tlic  Hot  Num- 
ber tunnel  with  2,000-ton  ore  bins  at  the  railway  station.  Mine  plant  in- 
cludes two  80-h.  p.  boilers,  a  24  drill  Ingersoll-Sergeant  air-coni pressor,  power 
driDs  and  9  miles  of  air  and  water-pipe  lines. 

The  concentrator,  of  steel  construction,  is  160x200',  equipped  with  2 
Blake  cnisberB,  2  centrifugal  crushers,  4  sets  of  rolls,  2  Hancock  jigs,  16 
OverBtrom  tables,  16  vanners  and  8  sizers.  Company  has  largely  the 
same  officers  as  the  Arizona  Smelting  Co.,  which  owns  t\\e  new  Humboldt 
smelter,  and  the  mine  is  operated  in  close  connection  vriih  the  smelter. 
DETROIT  COPPER  MmiNG  CO.  OF  ARIZONA.  ARIZONA. 

Office:  09  John  St.,  New  York.  Mine  office:  Morenci.  Graham  Co., 
Ariz.  Employs  about  1,000  men.  James  Douglas,  presMenn  Cleveland  H. 
Dodge,  vice-president;  Geo.  Notman,  secretary  and  vreasurer;  Chas.  E. 
Mills,  general  superintendent;  Dr.  L.  D.  Rickctts,  consulting  engineer;  H.  H. 
McLean,  mine  superintendent;  G.  E.  Himt,  mill  superintendent:  H.  S.  Van 
Qorder,  superintendent  supply  and  mercantile  department;  J.  B.  Fleming^ 
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raeclmnical  engineer,  Organized  uinier  laws  of  Michigan,  with  capitalization 
81,C>0O»0O0,  shares  |25  par.  5Iine  was  opened  (;ir«'a  1880  and  lias  become  a 
very  large  producer.  I^ndts  are  extensive,  inchiding  the  Ryerson,  Arizona, 
Central,  Copper  Movmtain,  Yankee,  West  Yankee,  Montezuma  and  Santa 
Rosa  mines,  at  and  near  Moa^nd,  ojx-ncd  by  tunnek  and  shafts,  deepest 
workinga  being  about  4CM>'  below  the  surfae*;.  Originally  niinei*i  were  worked 
open-cast,  as  the  ore  bodies  are  of  immense  iji/e,  though  low  in  grade,  aver^* 
ing,  3%  to  4%  copper,  with  only  traces  of  gold  and  silver.  Ores  an?  civiefly 
sulphide,  and  highly  silicious,  with  gargue  carrj^ing  up  to  40%  alumina, 
requiring  very  careful  liandling.  Mucli  the  larger  part  of  the  production 
\H  concentrating  ore,  which  is  about  one-lialf  oxides  and  carbonate:*,  and 
one-half  sulphides.  A  240'  ore-bin,  at  the  Ryerson,  is  connected  with  the 
mill  by  belt  conveyor.  The  Santa  Rosa  mine»  bought  circa  1905,  is  to  be 
developed  exten8ively,  and  an  electric  transmission  line  has  been  built  there- 
to, and  a  good  mining  plant  installed. 

Gas  power  is  used  extensively  throughout  the  mine,  mill  and  smelter^ 
except  for  hoists  and  locomotivea,  A  Iv<iomis  generator,  with  capacity  to 
supply  ga5  for  developing  1,IX)0  h.  p.,  consumes  New  Mexico  bituminous  coal, 
giving  an  efficiency  of  about  one  horse-power- hour  from  1.5  !bs.  to  1.75 
lbs.  coal  per  hour,  effecting  a  saving  of  about  30%  in  fuel  costs.  The 
power-house,  61x200',  of  steel  frame  on  concrete  foundations,  houscA 
CroH«ley  gas  engines  of  1,920  h.  p.  Two  100-h,  p,  engines  drive  the  blowers, 
whicli  are  conncetod  with  the  fumact^s  by  a  300'  blast-main,  a  third  etigiiie 
of  the  same  siz^  bt*ing  kept  in  reserve  as  an  auxiliary,  T\vo  200-h,  p. 
engines  furnish  electric  power,  generated  at  a  voltage  of  250,  stepped  up  to 
2,300  volts  at  the  pcj»wer-house  and  carried  by  4  feed  wires  to  a  second  set  of 
tninsfomk^rs  at  the  West  Yankee  tuine,  where  it  is  stepped  down  to  250 
volts,  and  distributed  to  the  various  shafts,  tunneb  and  surface  planlB* 
A  50O-h.  p.  engine  drives  the  air-compressor  that  furnishes  blast,  at  S  lbs. 
pressure,  to  the  converters. 

The  concentrator,  at  Morenci,  ha-s  been  rebuilt  in  two  sections,  each 
\mit  tiaving  about  500  tons  daily  capacity.  The  eoneentrator  has  a  6oof 
area  of  166x240',  witli  Chilean  milln.  6  st-ts  of  16x42*  rolls,  28  revolving 
screens,  SO  Frue  vanners  and  40  WilHey  tables,  with  room  for  SO  morp. 
t_>nly  4IX>  gallons  of  water  are  us^ed  in  concentrating  one  ton  of  ore,  about 
1,800  gallons  of  waler  lK?ing  in  c(,>ristant  use,  125  galloui^  per  mhiut^  of  cleur 
water  being  supplemented  by  chirified  water  from  ingenious  and  highly 
effective  selthng  ponds  and  clarifiers,  designed  by  Mr.  Hunt.  The  mill  is 
designed  to  concentrate  ore  as  low  as  2%  in  copper  tenor,  and  puis  about 
7  into  1,  Water  for  tlie  mill  is  pumped  from  wells  on  the  San  Francisco 
river,  and  at  the  pumping  plant  Foster  supc^rheaters,  placed  in  the  setting 
of  the  Stirling  %ater-tube  boilers,  are  giving  excellent  results. 

The  SJimpling  mill,  above  the  concent mt or,  takes  ore  from  the  latter 
by  a  400'  Ixilt  conveyor.  Ik»th  conccntmttir  and  siimpler  are  run  through- 
out by  electricity,  furnished  by  a  plant  having  four  150-h.  p.  gas  engine'?. 
The  sampler  lias  a  capacity  of  about  100  tons  per  hour.     Experimenta  wew 
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oonducted,  in  1904,  with  oil  concentration,  but  did  not  lead  to  the  adoption 
of  the  process. 

The  smelter  has  four  54x144^  blast-furnaces  and  one  42x264'  furnace. 
Blast  is  furnished  by  a  250-h.  p.  gas  engine  and  an  electric  motor.  A  con- 
verting plant  is  being  added.  About  57%  of  the  ore  is  smelted  as  concen- 
trates, and  flue-dust  is  briquetted  for  resmelting.  The  smelter  has  an  elec- 
tric light  plant  and  is  thoroughly  modem  in  equipment,  A^ith  2,000-ton 
ore-bins  and  a  steel  trestle. 

A  36^^  gauge  railway  connects  the  mines  and  smelter  with  the  Arizona 
&,  New  Mexico  railroad,  at  Guthrie.  This  line  has  a  maximum  grade  of 
3.5%  and  has  4  complete  loops  within  an  air-line  distance  of  one  and  one- 
half  miles,  near  Morenci.  The  company  operates  a  mammoth  dep>artment 
store  and  an  excellent  hotel,  and  also  maintains  a  library,  gymnasium  and 
club-room  for  employes.  Production  of  refined  copper  was  16,623,251 
lbs.  in  1904,  and  14,692,421  lbs.  in  1905.  The  property  is  managed 
with  great  skill,  and  is  an  exceptionally  fine  example  of  a  successful  low- 
grade  mine. 
DETROIT  &  PARRY  SOUND  MIinifG  CO.,  LTD.  ONTARIO. 

Office:  311  Wetherbee  Bldg.,  Detroit,  Mich.  W.  A.  Phillips,  presi- 
dent; H.  C.  Morris,  vice-president;  E.  A.  Covell,  secretary;  D.  M.  Pickett, 
superintendent.  Organized  June  3,  1903,  under  laws  of  South  Dakota, 
with  capitalization  $3,000,000,  shares  SI  par;  issued,  $^190,750.  Lands, 
in  the  Parry  Sound  district  of  Ontario,  have  given  specimens  of  ore  assay- 
ing well  in  copper. 
DEVON  UNITED  MINES  SYNDICATE,  LTD.  ENGLAND. 

Offices:  6,  Pall  Mall,  London,  S.  W.,  Eng.  E.  B.  Hayncs,  cliairman; 
F.  N.  B.  Hill,  secretary;  G.  W.  Ladds,  mine  manager.  Organized  June 
10,  1901,  with  capitalization  £10,000,  shares  £1  pir;  is.«ueH,  £7,797.  De- 
bentures, £5,000  authorized;  £4,960  issued,  at  6%.  Lands,  100  acres, 
on  the  river  Tavy,  Devonshire,  England,  carrying  tin,  copper  and  arsenic 
ores,  including  the  South  mine,  a  tin  property,  and  the  Central  mine,  latter 
being  considered  the  most  promising  coppci  prospect  opened  in  Cornwall 
for  some  years.  Has  a  tin-mill  with  28  stamps,  but  requires  additional  milling 
facilities,  and  probably  could  use  a  few  thousand  pounds  cash  to  advantage. 
DEWEY  CITY  MINING  CO.  COLORADO. 

Mine  office:  Gunnison,  Gunnison  Co.,  Colo. 
DEWEY  CONSOLIDATED  COPPER  &  GOLD  IDAHO. 

MINING  h  MILLING  CO. 

Letter  returned  unclaimed  from  former  office,  Salt  Lake  City,  Utah. 
Mne  office:  Grangeville,  Idaho  Co.,  Idaho. 
DEWEY  MINE.  COLORADO. 

3tfine  office:    Saratoga,   Carbon   Co.,  Wyo.      Capitalization    $400,000, 
shares    SI     par.     Lands,    sundry    claims,    circa     15    miles    southeast    of 
Saratoga.    Idle. 
DEWEY  MINE.  UTAH. 

Mine  office:  Ibapah,  Tooele  Co.,  Utah.     Presumably  idle. 
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DEWEY  MmroC  CO.  IDAHO. 

Lt*ttt>r  retiiriKHl  iioelaimcd  from  former  mine  office,  Beai,  Idaho, 
DEWEY  &  OLYMPIA  GROUP  NEW  MEXICO, 

Office  find  inme:  care  tif  U.  E.  McDatiii4,  owner  and  manager,  Oioks, 
Gran*  Co.,  New   Mexico.     Ores  carry  gold,   silver,  lead,   copper  and   xinc. 
Has  Nfraro  power  uikI  a  25'ton  concentrator. 
DIAMOND  JOE  MlIfE.  ARKANSAS* 

Office:  care  of  Frank  Pease,  Silver  City,  Montgomery  Co,,  Ark. 
Lands  show  ores  carrying  tdlver^  lead  and  copper.  Idle^  »t  last  aeco\mts, 
DICKERSOH  MINING  CO,  MONTANA- 

Mine  uffice:    ctin;  of  J.  W»  Dickerson,  manager,   Basin,    Jefiferaon    Co», 
MoTit.     IjandB  are  developed    by    tunnel.     Has    bteam    and    water    power. 
Idk% 
DILL  GOLD  a.  COPPER  MINING  CO.  WYOMING. 

Office;  Preescott,  Wis.  Mine  office:  Rambler,  Carl>on  Co.,  Wyo. 
W-  T.  Dill,  president;  Geo.  S.  HoUister,  viee-preHident  and  treasurer; 
Edw.  H*  Wallace,  secretary;  Soren  J.  Sorenson,  manager.  Organized 
July,  I903j  under  laws  of  Wyoming,  with  capitahzation  $1,51M>,(K>0, 
shares  tl  par.  Lands,  4  claims,  in  procesa  of  patenlinp,  an^a  SO  acrcK.  lying 
immediately  north  of  the  I)c»ane,  in  the  Battle  l^iike  dit»triet,  opened  by 
ft  100'  iimnel  and  shaftH  of  42'  and  lOCJ',  and  said  to  have  upwards  of 
IjlXW^  of  workinjCH,  fallowing  several  quartz  vein.s,  carrj^ing  more  or  less 
copper  Has  a  40 -h.  p.  hoiler,  f>xK*  hoi^l  and  Camenjn  sinking  ptmip.  Idle, 
DILLON  CONSOLIDATED  MINING  &  TUNNEL  CO.  WYOMING. 

Mine   office;  Dillon,    Carlion   Co.,    Wyo.     Organized    1901,    to   drive   a 
BtSDO'  tunnel  acrosa  the  formation  at  Mlon,  to  cut  6  copper  veins,  locat'ed 
on  surface*     Apparently  no  work  ever  done. 
DmGO  COPPER  MINING  CO.  AUSTRALIA^ 

Mine   office;  Ivsstngton.    Hockley   diMriet,    N.    S.    W.,    Aui^tniha.      Pro- 
duced  eirca   200  tons  of  hii^h-graile  hand-picketl  ore  in  1901.     Prcfciumably 
idle. 
DIRIGO  LA  SAL  GOLD  ft  COPPER  MINING  CO.  UTAH. 

l^ffice:   care  of  C.  S.  Richardson,  secretary*,  Salt  Lake  City,  LTtah.     CSeo. 
E.  MeCann,  mana;;er.     Lands,  31  claims,  area  circa  600  acres,  in  the  Deep 
Creek  district  of  I'lati. 
DIVIDEND  MINING  ft  MILLING  CO,  NEW  MEXICO. 

Office;  55  Journal  Bld^..  Boston,  Ma^s  Mine  office:  Ef^tey,  Socorro 
Co.,  N.  M.  J.  M.  Bryson,  president;  J.  E.  Simpson,  vice-president; 
B,  Ft  Cohum,  secretary  and  fn"as\irer;  preceding  officers,  F.  B.  Street, 
J.  Wm.  Rice,  Samuel  Porter,  .\.  G,  Spear,  Jaa.  E,  Putman  and  Halbert  E, 
Parkhurs^t,  directors.  Organized  September,  IW2,  with  capitidiEation 
|:i,0f>0,ft0O.     Has  authori/4-d  a  $150.0i>0  Iwind  in^ue,  for  five  yean*,  at  7%. 

I^intls,  circa  2,0(M)  acres,  alst)  sundry  coal  Innd.s  about  15  milci^  di.«f|iint. 
Abont  $250,(KK1  is  supposed  to  have  been  expendi'd  on  the  mine,  whicli  ehows 
a  f'dr  liody  of  nulphidc  »»re,  carrjHng  high  vahies  in  copper,  a  little  lead, 
and  small  values  in  gold'and    silver.     Pro|X'rty  has  a  100-ton  coud^ntratar 
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and  a  small  smelter,  inherited  from  previous  owners,  the  Estey  Mining  A 
Milling  Co.,  and  is  said  to  plan  installation  of  a  larger  smelter. 

Property  is  considered  a  promising  one,  but  the  management  is  selling 
stc*ck,  yet  declines  to  give  a  statement  to  the  Copper  Handbook,  claiming 
that  the  company's  business  is  its  ovm  affair.  The  advertising  done  by 
this  company  is  indefensible,  and  m'ust  injure  its  standing  in  the  eyes  of  all 
conservative  irvestors.  The  company  advertised,  in  the  Boston  newspapers, 
that  it  had  received  a  shipment  of  "precious  rich,  virgin  copper  ore,  taken 
from  the  Mocking  Bird  mine,  in  the  famous  copper  strike,  which  b  the  big- 
gest ever  made  in  the  southwest,"  also  tliat  "there  lias  been  no  such  oppor- 
tunity for  investment  since  the  Calumet  &  Hecla  and  United  Verde  were 
first  put  on  the  market."  Verbum  sap. 
DIXIE  MINE.  UTAH. 

Owned  by  Utah  &  Eastern  Copper  Co. 
DOANE  MINE.  WYOMING. 

Controlled  by  Penn-Wyoming  Copper  Co. 
DOANE-RAMBLER  MINE.  .  WYOMING. 

Controlled   by   Penn-Wyoming  Copper  Co. 
DOANE-VERDE  MINING  CO.  WYOMING. 

Office:  1301  Monadnock  Bldg.,  Chicago,  Ills.  Letter  returned  unclaimed 
from  former  mine  office,  Rambler,  Carbon  Co.,  Wyo.  John  C.  Clarke, 
president;  Oliver  S.  Brown,  vice-president;  Robert  H.  Young,  general 
manager.  Organized  June,  1902,  under  laws  of  Wyoming,  with  capital- 
ization $1,500,000,  shares  SI  par.  Lands,  7  claims,  on  which  a  little  de- 
velopment work  was  done,  in  the  hope  of  striking  the  extension  of  the 
Doane-Rambler  ore  body.     Idle  for  several  years. 

DR.  CARL  PETERS  ESTATES  &  MOZAMBIQUE. 

EXPLORATION  CO.,  LTD. 

Title  changed,  October,  1903,  to  South-East  Africa,  Ltd. 
DOGAMARU  MINE.  JAPAN. 

Mine  office:  Ago-mura,  Ochi-gori,  Iwami,  Jap>an.  B.  Hori,  owner; 
J.  Stajaki,  general  manager.  Opened  circa  1845,  reopened  1873.  Ore  is  chal-' 
copyrite,  associated  with  argentiferous  galena,  splialerite,  and  iron  pyrites, 
with  quartz  gangue.  Principal  vein,  of  10'  to  25'  width,  traverses  granite- 
porphyry,  with  frequent  faults.  Has  steam  and  electric  power  and  a  small 
smelter,  employing  circa  600  hands.  Production,  1900,  was  551,164  lbs. 
fine  copper  and  16,056  momme  fine  silver. 
DOGSKIN  MINE.  NEVADA. 

Mine  office:  Reno,  Washoe  Co.,  Nev.     Has  copper-gold  ores.     Idle. 
DOLCOATH  MINES,  LTD.  ENGLAND. 

Offices:  28,  St.  Swithin's  Lane,  I^ndon,  E.  C,  Eng.  Mine  office: 
Camborne,  Cornwall,  Eng.  F.  Harvey,  chairman;  Oliver  Wethered,  vice- 
chairman;  F.  W.  Thomas,  secretary;  R.  A.  Thomas,  mine  manager.  Organ- 
ized July  15,  1895,  with  capitaHzation  £350,000,  sliares  £1  par;  issued, 
£285,114.  Lands  include  the  Dolcoath  mine,  held  on  a  60-year  lease  ex- 
piring June,  1955,  under  royalty,  and  the  West  Dolcoath  mine,  bought  1899. 
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Is  the  principal  mine  of  Cornwall,  and  is  a  large  producer  of  tin,  also  secuF' 
ing  a  little  copper  as  a  by-product.  Main  shaft  is  nearly  one-half  mile  m 
depth.  Net  profits,  for  fiscal  year  1905,  were  £13,720,  and  a  5%  dividend 
was  paid  therefrom,  last  previous  dividend  having  been  13%,  in  1899. 
DOLLY  B.  MINE.  COLORADO. 

Mine  office:      Leadville,   Lake  Co.,  Colo.     P.   K.  Connelly,  manager. 
Ores  carry  gold,  bilvcr,  lead  and  copper.     Has  steam  and  electric  power. 
DOLLY  HYDE  MINE.  MARYLAND. 

Located  in  Frederick  county,  Maryland,  and  was  the  principal  copper 
mine  of  the  state,  though  never  a  large  producer.     Ores  occur  as  malachite, 
bornitc  and  clialcopyrite,  in  limestone  country  rock.     Idle  for  many  years. 
DOLLY  VARDEN  MINE.  COLORADO. 

Mine   office:    Sunset,    Boulder   Co.,    Colo.     Gamer   A  Ewing,  owners; 
L.  A.  Ewing,  manager.     Ores  carry  gold  and  copper.     Has  steam  power. 
DOLORES  COPPER  MINING  CO.  MEXICO. 

Dead.     Property,  at  Matehuala,  San  Luis  Potosf,  Mexico,  sold  to  Gug- 
genheim Exploration  Co. 
DOMINGUEZ  COPPER  MINING  CO.  COLORADO. 

Mine  office:    Delta,  Delta  Co.,  Colo.     Lands,  sundry  claims  near  Domin- 
guez  Cafion.     Idle  for  several  years. 
DOMINION  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

Office:  care  of  Leopold  Ilerrman,  secretary  and  treasurer,  30  Broad  St., 
New  York.  Mine  office:  Phoenix,  B.  C.  Works  office:  Boundary  FaUs,  Yale 
district,  B.  C.  Employs  120  men.  Hon.  Warner  Miller,  president;  Samuel 
Newhouse,  general  manager;  Maurice  M.  Jolmson,  consulting  engineer; 
Thos.  R.  Drummond,  superintendent;  John  H.  Sampson,  mine  superin- 
tendent; Wm.  C.  Thomas,  smelter  superintendent;  Gerald  B.  Street,  engineer. 
Was  reorganized,  1906,  with  capitalization  $5,000,000,  sliares  $10  par. 
Bonds,  $1,000,000  authoriz<»d,  at  6%,  for  10  years:  issued,  $100,000,  sold  to 
shareholders  at  $90,  accompanied  by  a  l)onus  of  $200  in  stock.  Controls  up- 
wards of  75%  of  the  sliarcs  of  the  Montreal  &  Boston  Consolidated  Mining  A 
Smelting  Co.,  Ltd.,  and  probably  will  buy  the  balance  and  absorb  the  property 
of  that  company  completely.  Fonncr  officers  of  the  company  are  aUeged 
to  have  been  dishonest,  and  a  criminal  action  for  an  accoilnting  lias  been 
brought  against  H.  T.  Pemberton,  formerly  general  manager. 

I^nds,  15  claims,  area  500  acres,  also  a  smelter-site.  Mining  lands  are 
in  four  groups,  in  tlie  Phcx'nix,  Deadwood,  Wellington  and  Summit  camps. 
Country  rocks  arc  limestone  and  grt'^'nstone,  ore  bodies  occuring  as  contact 
veins,  and  largely  as  replacements  in  the  greenstone.  There  are  8  different 
veins  on  the  company's  lands,  all  more  or  less  developed,  these  having  a 
generally  north  and  south  strike,  with  an  average  dip  of  about  40**,  and 
averaging  about  25'  in  width  by  3,000^  in  known  length. 

The  properties  in  the  Phoenix  camp  are  the  Brooklyn,  Stemwinder, 
Rawhide,  Idaho,  Montezuma  and  Standard  mines,  with  an  area  of  363  acres. 
The  Brooklyn  mine  has  a  430'  main  sliaft,  with  al)out  3,500'  of  worldngs. 
showing  a  40'  vein  averaging  circa  1.43%  copper,  25c.  silver  and  $1.32  gold 
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per  ton.     IGiie   hu  resercrs  of   2^VXV   tons  of  orv.  of  ahout  16  awnige 
Tslup.  and  is  producmg  about  250  coos  daDr. 

Tbe  Stemvinder  mine  has  a  "JlV  shaft,  with  1.3X>'  of  undenEUVkund  o|»n- 
ings.  CD  a  vein  paiaHel  with  and  about  l.iXV  oa>i  of  the  Brwklyn  vein,  ore 
giving  avenge  aaaavs  of  1.4^-  copper.  250,  silver  and  $1  gold  per  ton.  Pnv 
ductioQ  is  about  50  tons  daihr. 

The  Rawhide  mine  has  a  ISO"  shaft,  with  600'  of  workings,  exposix^g 
about  235,000  tons  of  ore  averaging  l.V\-  copper.  25c.  silver  and  9lV.  gold 
per  ton.  Equipment  indude«  a  500'  Ingersolt-Sergeant  air-compn>.£sor, 
operated  br  dectric   power. 

The  Idaho  mine  adjoins  the  Brooklyn  and  Granby  mines.  IX^vlopment 
is  by  sur&oe-cuts,  with  one  short  tunnel.  The  pivjwrty  is  considened 
promising. 

The  Montezuma  and  Standard  claims  are  but  slightly  de>'eioped. 

The  properties  in  the  Deadwood  camp  induvie  the  Sun:^^t.  C  O.  P., 
Crown  Silvef  and  Morrison  mines,  n-iih  a  total  an^a  of  110  acnes.  The  Sun- 
set has  shafts  of  SOO'  and  412*,  with  large  opencast  workings,  sho^-ing  a  large 
ore  body,  which  is  chiefly  valuable  for  fluxing,  the  ore  carrying  an  excess  of 
iron,  silica  and  lime,  with  small  copper,  silver  and  gold  >'alue5.  A  trv^tle 
from  the  Sunset  runs  to  a  2.000-ton  or^^bin  on  the  railroad  siding,  whence 
ore  is  shipped  to  the  smelter,  ^bne  equipment  includes  a  14x20'  Jenckes 
duplex  link-motion  hoist,  a  143^20*  Lidger\**ood  double-cj-linder  lu>ist,  and 
a  10-drill  IngersoU-Sergeant  duplex  air-compnessor.  Production  is  about 
60  tons  of  ore  daily. 

The  Crown  Silver  mine,  adjoining  the  Sunset,  has  a  265'  main  sliaft  and 
an  SSO'  tuimel,  and  to  all  practical  intents  and  purposes  is  a  part  of  t)ie 
Sunset. 

The  Morrison  mine  is  opene<i  by  a  230*  sh:ift,  with  4.300'  of  tunnels,  show- 
ing about  250,000  tons  of  ore  averaging  about  OiV^c  copjx^r.  0.5  oz.  to  1  oz. 
silver  and  0.2  oz.  gold  per  ton,  with  an  average  value  of  alx)ut  $4  per  ton. 
Equipment  includes  a  110-h.  p.  steam  plant,  with  7x9*  hoist,  and  a  5-drill 
Rand  air-compressor. 

Property  in  the  Summit  camp  includes  a  half  inteivst  in  the  Lancashiro 
and  a  three-fourths  interest  in  the  Mountain  Ro.<«e  mine,  with  combined  art^a 
of  74  acres.  Ores  of  these  mines  are  chiefly  useful  for  fluxing,  iH^ntaining 
about  40%  iron,  with  very  small  values  in  ct-^pper,  silver  and  gold.  The 
Moimtain  Rose  shows  a  veui  of  about  20^  width,  and  the  Lfincashire,  which 
is  slightly  developed,  shows  a  15'  vein  of  the  same  chanictor. 

The  Athelstan  and  Jack  Pot  mines,  area  34  acres,  in  tlie  Wellington 
camp,  are  worked  open-cast.  These  properties  shaw  a  large  oiitcrop  of 
oxidized  ore  carrying  low  values  in  coppt»r  and  silver,  with  $7.50  gold  per 
ton,  and  are  expected  to  show  low  grade  auriferous  and  argentiferous  cop- 
per ores  below  the  oxidized  zone. 

The  smelter,  at  Boundary  Falls,  is  4  miles  to  25  miles  from  thi'  various 
mines.  Connection  is  by  the  Canadian  Pacific  Railway,  which  gives  a  freight 
rate  of  17c.  per  ton  on  Deadwood  ore  and  30c.   per  ton  on  ore   from  tho 
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Phot  nix  ari'l  Sunanlt  camp.^»  The  smelter  was  nnuh  crowded  for  pbg-roon 
Imt  cJttm  land  Iia.s  Ix'cn  tjtx-urcd  therefor.  Th(!  smelt(-r  was  not  properly  Wat^,] 
or  cnuippiHl,  but  in  being  overhauled  and  modernized  by  the  prc>jent  manage 
njent.  The  plant  was  built  by  the  Standard  Pyritic  Smtlting  Ck).,  passing^ 
laUer  lo  tlie  Montreal  &  Iteton  company.  The  plant  Ls  rat«d  at  650  tons 
diiiiy  eapaeity,  and  is  e*juippL'd  with  two  325-ton  water- jaeket  blast-furnacea, 
'1(1x176"  at  I  he  tuyeres,  and  a  tiiird  furnace,  48x201",  to  be  mfttalled*  will 
have  a  daily  capacity  of  about  500  tons.  The  bnilding  is  I2l}xl82\  liav- 
inix  IG  orc-biuH,  each  10x21',  in  the  building,  and  three  large  ore-bins 
and  eoke-birLS  outside,  with  radroad  tracks  runuinj^  above.  The  dust- 
due,  2tK)'  long,  leads  to  a  stack  112'  high  and  0'  ir  in  diameter.  Slag  la 
handled  by  a  7x12*  locomotive,  traversing  a  40^  track.  Equipment  in- 
cludes a  sampling  plant,  with  cmsliers,  rolls,  Vezin  and  Bridgman  autc 
inatic  mmplcrK,  and  l>elt  conveyors.  The  smelter  lias  No.  7  Connersvilli 
blowers  and  a  250-hght  dynamo,  A  new  machine  shop  is  being  built,  and 
more  extensive  use  will  l>e  tiuule  of  elect  rie  |iower  The  ^melt^r  works  three 
S'hour  ehifts,  and  prtHluct  is  a  matte  rarrying  aliout  45%  copper,  13  02.  silver 
and  3  oz.  gold  per  ton,  which  is  shipped  to  tlie  British  Columbia  Bmelter, 
at  (irtH*nwood,  for  refining.     The  Bmelter  also  does  custom  work. 

Under  the  pn^sent  managemrnt,  the  first  furnace  was  blown  in  December 
7,  l!>n5,  and  the  second  in  January,  19CKj.  Net  profits  of  S17,4W  aa?  said 
to  have  l>c€n  made  from  15,000  tons  ore  smelted  in  January,  1906,  and  in 
April ,'llKKi,  the  smelter  was  treating  650  tons  daily,  which  will  l*e  increa£<HJ 
to  IJ(X)  tons  during  the  year,  and  management  estimates  production  for 
llKKi  at  about  5,000,000  lbs.  fme  copper.  The  new  management  is  strong 
financially,  and  has  the  exf>crience  and  ability  to  develop  and  equip 
the  pro}>erty  adequately.  It  b  "Xjx'ctcd  that  about  S!/K)0,tM>0  will  be  ex- 
pended in  new  work  and  (.M|uipment.  The  mines  of  this  company,  while 
very  low  in  average  grade,  contain  immense  bodies  of  ore,  and  the  property 
should  l)ecome  a  large  and  profitable  producer 

DOI^  CARLOS  &  EUREKA  CONSOLIDATED  MEXICO, 

COPPER  MINING  CO. 

Office:  eare  of  Sidney  Witherbee,  Itetroit,  Mich.  Mine  office'  Nombfo 
de  Dios,  Durango,  Mex.  Property  includes  the  Don  Carlos  y  Anexa,  Eureka 
and  other  mines,  located  about  05  miles  southeast  of  Durango.  Vein  is 
about  \h{Y  wide,  and  mixed,  carrying  small  stringers  and  pockets  of  high- 
grade  bomito,  with  gold  and  silver  values,  ass^aying  18%  copper,  3  kgs, 
sih^er  and  7  gramc  gold  jx^r  ton.  Production,  aboyt  75  tons  of  ore  in  three 
years,     Prn|i<rty  presumably  idle. 

DON  CARLOS  MINE.  MEXICO, 

Office:  eare  of  Avery  T.  Holme«,  owner,  l4aruiine,  Wyu  Mine  office: 
Nneozan,  Sonora,  Mc»x.  Main  shaft.  120*,  ^liovvs  ore  running  up  to  43% 
eopjx»r,  and  from  00  oz.  to  7,000  oz.  silver  per  ton.  Has  shipped  st^veral 
carloads  of  high-grade  ore  to  the  El  Paao  smelter. 

DON  FULANO  COPPER  MINES,  LTD.  SPAIN. 

Offices:     Daahwood  House,  London,  E.  C,  Eng.     Col.  C.  E.  Mac  Donald, 
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cfattbman;  C.  J.  Gerslneh,  aecieUiy.    Or]gani»d  July  7,  1905,  with  capitali- 

ntion  £130,000.  shares   £1    par.      Lands    aie  sundry  obi    Span^h  copper 

mines. 

DOV  JUAH  MIHE.  OREGOH. 

Mine  t^Bce:    Geiser,  Baker  Co.,  On?.     X.    H.   Tliibault,  owner;  D.  D. 
McLeod,  superintendent.    Ores  carry  gold  and  copper.     Has  steam  power 
and  a  10-stamp  miD. 
DOHA  DORA  MDIGIG  CO.  WSW  MEXICO. 

Office:  220  Broadway,  New  York.  Mine  office:  Kent,  Donna  Ana 
Co.,  N.  M.  Jos.  \^'iUetts.  president ;  Edwin  L.  Scott,  secretary  and  treasurer; 
G.  W.  Kent,  general  manager.  Lands  are  sundry  claims  on  tlie  eastern  slope 
of  the  Organ  Mountains,  developed  by  a  400^  tunnel  and  a  shallow  shaft, 
on  a  5'  vein  carrying  copper,  lead  and  gold  values.  Equipment  includes  a 
150-ton  concentrator,  in  process  of  erection,  a  100-h.  p.  hoist,  10-drill  Rand 
air-compressor  and  a  small  electric  light  plant. 
DOVA  LOUISA  COPPER  &  GOLD  MmiNG  CO.  MEXICO. 

Office:  42  Broadway,  New  York.  Mine  office:  Coapa.  MichoadLn.  Mex. 
Wm.  A.  Buckman,  president:  Chas.  M.  Heath,  vice-president;  Manuel 
L*.  Ward,  secretary,  treasurer  and  general  manager;  Patrick  McKinney. 
superintendent;  T.  Richmond  Crum.  engineer.  Organiied  April,  1903, 
under  laws  of  I>elaware,  with  capitalist  ion  $1,500,000,  shares  $5  par. 
Has  paid  dividends  of  $4,200,  on  treasury  stock,  and  is  still  selling 
shares. 

LAnds,  45  pertenencias,  area  111  acres,  in  the  Morelia  district,  24  miles 
from  the  Mexican  National  Railway,  hut  construction  of  a  new  Une  is  plaimed 
from  Morelia  to  Tacambara.  Lands  show  4  fissure  veins,  of  which  2  are 
being  developed,  the.*^  averaging  3'  width  and  giving  assays  of  9^  to  63% 
copper,  and  up  to  120  dz.  silver  and  $32  gold  per  ton,  from  oxidized  ores, 
slightly  developed  by  shafts  and  tunnels,  recently  retimbered.  Equipment 
includes  a  60-h.  p.  boiler,  IJdgerwood  hoist  good  for  LOOO^,  and  Cameron 
pumps.  A  5-ton  test  shipment.  January,  1906.  netted  $59.62  per  ton,  and 
it  is  hoped  to  make  regular  shipments  during  1906.  Development  and 
equipment  of  the  mine  seems  to  have  been  sensibly  done,  but  the  manage- 
ment is  making  the  mistake  of  paying  lOC^  diNndends  wliile  selling  stock, 
which  naturally  gives  the  property  a  bad  standing,  in  the  ej-es  of  conser\'a- 
tive  investors. 
DORA  COPPER  MIKES,  LTD.  TRANSVAAL. 

Offices:  ,34,  Coleman  St.,  London,  E.  C,  Eng.  Mine  office:  Pretoria. 
Transvaal,  South  .\frica.  W.  Vaughan-Williams.  chairman;  J.  H.  Bailey, 
secretary.  Organized  May  10.  1905,  ^-ith  capitalization  £150,000,  shares 
£1  par;  issued,  £100,010.  Lands,  sundry  undeveloped  copper  claims  in 
the  vicinity  of  Pretoria. 
DORAN  &  GALLAGHER.  ARIZONA. 

Mine  office:  Paradise,  Cochise  Co,  Arizona.  Lands,  10  claims,  opened 
by  a  40^  sliaft  and  a  2.')0'  tunnel,  showing  melaconite  assaying  10%  and 
better  in  copper. 
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GEWERKSCHAFT  DES  BLEI-  JUTD  KUPFER-  GERMAlHf, 

ERZBERGWERKE  DOROTHEA. 

Mine    otliir:    JarinowitK,    Sehlesien,    (lermany,     Herm&zi    SchOnfelcier, 
agent.     Has  one  slinft.     Idle  at  last  accounts. 
DOROTHY  MINE.  •  VlRGmiA. 

Mine  office:  Virpilina,  Halifax  Co.,  Va,     Shipped    a  ffmall   quantity    of 
sulphide  ore  in   1000.     It  lit'. 
DOS  CABEZOS  CONSOLIDATED  MINES  CO.  ARIZONA- 

iMirie  office:    Dos    Cabezos,    Cochise    Co.,    Aria.     Oscar    W.    RobertSp 
Buperinteiident.     Has  auriferoufi  and  argeutiferous  copper  ores,   with  steam 
power  and  a  small  smelter.     Property  coanideP&d  promising^     Idle. 
DOS  NACIONES  MINING  CO.  MEXICO, 

Otfic:^e:     care  of  Prif  chard.  Haj^n  ^  Co.»  Bisbeet   Ariz,     Letter   returned 
unelfiini(»d  from  former  mine   office,    La   Cananea,    Sonora,    Mexico.     lomda, 
sundry  claims  not   fur  from  the  robne  Onmde  mine  o»*  the  (Jreene  Con.%ol- 
idatcd,  tlcvt'IojKHl   by  a   ll.V  Fhnft,  b*Mtomed  in  ore. 
DOUBLE  STANDARn  GROUR  ARIZONA, 

(Ulice  and  minet?;  Lochiel,  Santa  Cniz  Co.,  Ariz.     Frank  Oliien,  owner 
and    manager.     Orea   carry   copper,    silver   and    lead,     P**esumably  idle. 
DOUGLAS  COPPER  CO.  MEXICO, 

Office:  42  Broadway,  New  York.  Mine  office:  Cocorit,  Alainos,_ Sonora, 
Mexico.  Thoo.  DougliLs,  president  and  general  manager;  Mclbert  B. 
Carey,  first  \nce-prtv^ident;  Victor  M.  Tyler,  jsecond  vice-president;  John  C. 
Rowe,  secretar>%  Chas.  Switzer,  treasurer;  Gustave  M.  Gouyard,  consult- 
ing engineer;  preceding  officers,  E.  C.  Frii^bie,  Max  Midler,  A.  Heaton  Rob- 
ertson and  John  C.  Howe,  directors*;  O.  J.  Risg»>  mine  Buperintendent; 
M.  G.  MagnU£On,  engineer;  Eaton  <fe  Ijewis  and  Fidel  S.  Pujol,  counsel;  Em- 
pire Trust  Co.,  New  York,  rej^istrar;  .\inerican  Audit  Co.,  New  York,  audi- 
tor. Oi^nijsed  July  23,  1903,  under  laws  of  Maine,  with  cnpitaliaitttion 
$3,000,000,  shares  $o  par.  Bonds,  $600,000  authorized,  at  6' ;>,  dated  Sep- 
tember 1,  1904,  due  September  I,  1914,  secured  by  first  mortgage:  i*- 
sued,  $377,000.  Statement,  as  of  March  1,  190C,  gave  cai?h  in  depo5- 
itories,  $166,478.21,  with  $18,042.75  accounts  rc^ceivable.  Owns  entire 
stock  issue  of  Anita  Copper  Mines  Co.,  S.  A,,  which  iii  the  Mexican  corpo- 
ration of  tlie  Douglas  Copper  Co*.  Amiiial  meeting,  third  Tuesday  in  Jan- 
uary. 

Landfii  404  acres  of  mining  lands,  a  llS-acne  millsite  and  19,760  aerca 
of  ranch,  timber  and  coal  lands,  in  the  Baroyeca  division  of  the  Alamos 
district.  Ore  bodies  occur  in  a  erush-zonej  in  series  of  bedded  eruplives, 
consisting  of  diorite,  andesite  and  trachyte,  carrying  various  contact  veins 
and  replacements  in  the  diorite,  and  slewing  a  mineralized  zone  of  about 
115'  average  width,  carrying  cuprite,  melaconite,  malachite,  azurite,  chaU 
cocite,  covellite,  bomite,  cimlcopyrite,  broeliantite  and  cbrysocolla,  from 
which  average  assays  have  Ijeen  secured  of  8.o%  copper,  5.5  oi.  silver 
and  $5  gold  per  ton.  A  20-ton  sample  shipment,  to  tlie  El  Paso  smelter,  in 
1905,  gave  returns  of  22.2%  copper,  7,4  02.  silver  and  4.5  o».  gold  per  ton. 
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DeTdopment  is  by  5  shafts.  No.  1,  the  main  shaft,  being  about  600'  deep, 
with  neariy  one  mile  of  imderground  openings,  estimated  by  management 
to  place  about  400,000  tons  of  ore  in  sight.  Equipment  includes  steam 
and  electric  hoists,  air-compressor,  electric  light  plant,  necessary  shops 
and  offices  and  21  dwellings. 

Property  is  some  distance  from  the  railway,  but  is  expected  to  be  served 
by  a  new  line  building  from  Guaymas.  On  March  9,  1906,  management 
Ftated  that  installation  of  the  first  250-ton  unit  of  a  1,000-ton  smelter  was 
being  started,  this  being  planned  to  go  into  blast  before  close  of  the  year. 
Previous  statements  in  the  press  that  the  mine  was  concentrating  and 
smelting  500  tons  of  ore  daily  were  absolutely  unfounded.  Property  is  re- 
garded as  valuable,  and  the  management  seems  efficient  and  progressive, 
but  the  standing  of  the  company  has  been  injured  by  brass-band  methods 
of  promotion. 
DOUGLAS  COPPER  MHIIlfG  CO.  NEVADA. 

Office:  care  of  Thompson  Campbell,  receiver,  Boston,  Mass.  Mine  office: 
Tcrington,  Ljron  Co.,  Nevada.  Apparently  succeeded  the  Douglas  Mining 
Sl  Smelting  Co.  Lands,  11  claims,  considerably  developed  by  tunnels, 
showing  argentiferous  and  auriferous  copper  ores.  Reduction  plant  is 
the  old  Bluestone  smelter.  Mine  is  15  miles  from  the  Southern  Pacific 
Railway,  with  a  freight  rate  of  $5  per  ton  to  the  road  and  $5  railroad 
freight  to  tlie  Salt  Lake  smelter.  Ore  is  slightly  auriferous  and  argentiferous 
covellite,  running  up  to  50%  copper,  and  the  average  of  1,000  tons  shipped 
in  1905  was  14.5%  copper. 
DOUGLAS  MnmfG  ft  MILLING  CO.  WYOMING. 

Mine   office:    Rambler,   Carbon    Co.,    Wyo.     O.    G.    Blaisdell,  super- 
intendent.     Lands,  adjoining  the  Rambler,  in  the  Douglas  Creek  district, 
have  shoi^-n  cuprite  carrying  good  assay  values  in  gold.     Idle. 
DOUGLAS  MINING  ft  SMELTING  CO.  NEVADA. 

Succeeded  by  Douglas  Copper  Mining  Co.,  latter  bankrupt,  1905. 
DOUGLAS  MOUNTAIN  GOLD  MINING  ft  TUNNEL  CO.       WASfflNGTON. 

Office:  38  West  Gay  St.,  Columbus,  Ohio.  Mine  office:  Ix)oniis,  Okan- 
ogan county.  Wash.  G.  E.  Bazler,  general  manager;  J.  J.  Bennett,  super- 
intendent. Lands,  20  claims,  showing  several  veins  of  1"  to  8'  width. 
A  50^  tunnel,  on  the  Little  FaUs  claim,  shows  a  2^  vein  carrying  auriferous 
chaleopyrite,  galena  and  iron  pyrites.  Management  plans  instalation  of  a 
machinery  plant. 
DOUGLAS  REDUCTION  WORKS.  ARIZONA. 

The  metallurgical  plant  of  the  Copper  Queen  Consolidated  Mining  Co. 
DOVER  MINING  CO.  COLORADO. 

Mine  '  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  David  Ellis, 
superintendent.  Ores  carry  gold,  silver  and  copper.  Has  steam  power. 
DRAGOON  COPPER  CO. 

Office:  924  Columbus  Ave.,  Boston,  Mass.    Moribund. 
DRAGOON  COPPER  MINING  ft  SMELTING  CO.  ARIZONA. 

Office:  310  Froet  Bldg.,  Los  Angeles,  Cal.      Mine  office:    Tombstone, 
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Cochise  Co.,  Aiisona.  C.  M.  Retiaud,  president;  W.  Arthur  Fhipps,  vice* 
pn^sident ;  G,  H-  Mosher,  secretary  and  treasurer;  Geo.  M.  Henry,  general 
manager.  Organized  May,  1902,  andtr  laws  of  Arizona,  with  capJlaliration 
$2,0fX)^0O0,  shares  $]  par.  Lands,  20  claims,  area  400  acres^  near  the 
Middlrtnurrh  and  opposite  the  Blaek  Diamondp  showing  3  contact  veins 
l>etw(H'n  limestone?  and  porphyrj%  giving  assays  of  16%  copper,  11%  lead 
and  14  oz.  silver  ptT  ton,  from  azurite,  inalarUiti*,  b'ijmite  and  chalco- 
pyrit4\  Has  4  short  tunnels  and  a  46.5'  shaft,  show  i rig  higli-grade  ore  at  bot- 
tom. Has  steam  power  and  a  34-h.  p.  hoist,  good  for  depth  of  l,OfK>'. 
Is  shipping  ore,  said  to  average  about  $1 1  per  ton,  to  the  Copper  Queeo 
,  smelter,  at  Ekiuglas*  Money  for  opemt  ions,  since  19tKi,  lias  come  mainly 
from  advances  of  the  director*,  and  company *a  financial  condition  is  poor, 
but  pro|>^rty  is  ronsidtred  meritorious. 
DRAGOON  MINIHG  CO.  ARIZOHA. 

Office:  2t>l     liroadway.    New    York.     Mine    office:     Johpson,    Cot'hise 
t'o.,  Ari7.ona.     Ceo.   M,  Jat-oi'ks,  jmvsidcnt;  L.   M.  CliflTord,  gt^nrnd  manager, 
i^  .ohirtilVd  l>y  Ft' Irnd  ('opfHr  Mining  &  Bmelting  Co.     Idle. 
DIL4GO0W  MOUNTAIN  MINING  CO,  ARIZONA. 

Office:  533  Kmrney  St.,  San  Francisco,  CaL  Mine  office:  Pearce, 
Cochiae  Co.,  Ari7.  Employs  12  njcri-  Lee  We<\  pa't^ident;  Chu  C.  Mow, 
vici'-pT-esident;  Louis  Kon,  secretary;  Leung  Ting  Mai,  treasurer;  S.  E»  Lake, 
superintrndent ;  California  Safe  iJeposit  it  Trust  Co.,  depositary.  Organ- 
i/x'd  undrr  laws  of  Arizona,  with  capital! /.at ion  $300,000.  Lands  are  sundry 
clain^s  near  MidiJe  Pass,  in  tht?  J)ragoon  Mountains,  opened  by  sluift  and 
giving  a  promising  showing  of  ores  carrj-ing  coppc-r,  silvrr  and  gold.  Com- 
pany was  firgani?xnl  by  wiudthy  Cliinese  residents  of  San  Francisco  and  Tomh- 
Btone,  Arizona,  and  is  optrating  along  business-hke  and  modem  lines.  Pro- 
duction was  begun  J  lal^  in  1905,  ort^s  Wing  hauled  in  wagons  to  Pearce, 
and  shipped ,  via  liensou,  to  the  Copper  Queen  smeller,  at  Douglas, 
Arizoini, 
DROGSET  KOBQERVAERK.  NORWAY. 

Mine  office:     Mrldu!i*n.   Nonvuy.     Produced  2,718  tons  of  cupriferous 
pyrites  in  HiM.     Presumably  idle. 
DRUMMERS  DEVELOPMENT  CO.  WASHmGTOM. 

Office:    15  Jamison  Hldg.,  Spokane,  Wasli,     Mine  office:    Chelan,  Clieliui 
r'o.,     Wash.       R.    0.    Johnsnii^    president:    Thonias     Maloney,     secretary. 
Capitrdijiaiinn   I^JOO.OOO.  share.s   lOe.  pjir.     Ik^velopment  work  has  been  very 
limitpd,  btit  shows  fuir  ore*     Itlle  at  last  accounts. 
DUBUQUE  mNE,      .  COLORADO. 

Mine  office:    Idaho  Springs,  Clear  CrtH'k  Co.,  Colo.     Is  saiil    to  have  a 
3'  paystreak.  on  the  0'  l)ubu(jiie  vein,  carrying  native  copper  and  melaeoo- 
ifp,    wifh   gtK>d    gnld    vrdncs, 
DUCHESS  MINING,  MILLING  it  SMELTING  CO,  WYOMIKO. 

Letters  returne<l  nrirlnimvd  troin  former  office.  Cheyenne,  Wyo.,  and 
former  mine  office,  Holmes,  Albany  Co.,  Wyo.  Lands  lit*  west  of  i}^ 
Blanche. 
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0OCKTOWH  COPPER  MDiES.  GEORGIA 

Ifine   office  Pieiceville,    FAnnin   Co..    Ga.    Lands   sltow    sulphkhe  on^ 
siiglitlj'  developed  by  shaft.     Has  Meam  power.     Idk'. 
DUCKTOWH  SULPHUR,  COPPER,  ft  IROH  CO.,  LTD.  TEHHESSER 

Offie»:  I,  Gre:»ham  House,  Old  Broad  St.,  London,  £.  C,  £ng.  Mine 
oflke:  tebella,  Polk  Co.,  Tenn.  CoL  Jas.  LeOt^yt  l>aniell,  chairman 
H.  Godber,9ecietaiy;  Joseph  Gordon  Gordon,  managing  diivct or  :Jsis.Worley 
auditor;  W.  H.  Freeland,  general  manager;  Clias.  W.  Kennrick,  assistant 
geoenl  mauler.  Organised  Feb.  16,  1S91,  with  capitalization  £75,000. 
sfaareB  £1  par;  issued,  £66.200,  in  74,S00  orxlinary  shaivs  and  200  founders' 
of  £1  each,  profits  being  divisible  on  a  basis  of  7^[  plus  oncvhah  of  net  r\>- 
maining  profits  to  the  ordinary  shares,  balance  of  profits  going  to  the  fouiHiers' 
shares.  Debentures;  £3$.300.  first  mortgage.at  5^  ainl  £7,735second  mortgagi\ 
at  7%.  Has  paid  divideiKis  of  963'^  on  issued  ordinary  capital,  last  di\'idi^nd 
being  30^,  in  1905,  and  haS  paid  dividends  of  11M14^~^  on  tlie  founders' 
shares. 

Lands  include  the  Mary,  CaDowell  and  other  mines,  acquired  at  a  cost 
of  £68,057.  Main  shaft  is  fiOO'deep  and  ores  are  exclusively  sulphide,  averag- 
ing under  3^  copper,  without  either  otlier  gold  or  silver  values.  Has 
steam  and  electric  power.  Smelter  has  a  Herrvshoff  furnace  v^ith  daily 
capacity  of  about  500  tons  of  crude  ore,  and  a  No.  6  ConnersviUe  blower 
driven  by  a  direct-connected  engine.  An  important  cliange  in  the  smelting 
process  was  made  in  1903,  and  instead  of  heap-roa.<ting  tlie  ores,  as  formerly, 
the  pyritic  system  is  employed,  this  making  a  2iY[  matte  in  the  first  fusion 
and  a  50^^  matte  in  the  second  fusion,  the  cliangein  smelting  metlHxLs 
cutting  down  the  capacity  of  tlie  furnace,  but  effecting  a  considerable 
economy  in  fuel  charges.  The  change  from  roasted  to  raw  ore  is  said  to  liave 
effected  a  saving  of  about  3  cents  per  pouml  on  t  he  refineil  copper  produc- 
tion. The  process,  and  its  intelligent  and  highly  sucivssful  appUi^tion,  in 
both  theory  and  practice,  have  been  highly  commemled  by  metallurgists. 
The  funuu»  at  first  lost  48%  in  tonnage  eflicionry,  hut  thU  has  Uimi 
reduced  to  16.5%  net  loss  only.  The  smelter  may  he  enL\rgi»d.  In  con- 
nection iiiith  the  reduction  works  is  a  small  acid  plant.  Pixxhiction  was 
5,287,321  lbs.  fine  copper,  in  11K)».  and  6,")17.212  Uw.  in  11K)5.  T!»e 
property  is  managed  with  great  ability,  and  ranks  si'(i>nil  only  to  the 
Tennessee,  nn  a  producer,  in  the  Apixiluciruin  fieUi. 
DUGWAY  COPPER  MINING  CO.  UTAH. 

O.  F.  Peterson,  general  manager.     I^nds  ar»^  in  the  IXvp  Cr»vk  ilistru'l 
of  Utah.     Has  a  lOO'  sliaft  on  a  l.V  conta<'t   \v\n  betwivn  limestone  and 
porphyry.     Ores  assay  1%  to  36%  cop|)er,  up  to  45<  ;  lead,  17  oz.  silver  and 
SI  .60  gc^d  per  ton.     Presumably  idle. 
DUKE  MINE.  NORTH  CAROLINA. 

Bfine  office:  Roxhom,  Pi»rson  county,  X.  C.  B.  J».  l)uko,  owner;  Tho^. 
Martin,  superintendent.  Lands,  470  acres.  Property  lias  4  shafts,  diH.^ix'st 
170^.  Veins  are  fissures,  ore  ha\nng  a  gangue  of  quartz,  epidoto  and  calcite. 
Has  a  good  steam  power  equipment.     Presumably  idle. 
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end  eilver.  Has  a  new  1,<X10'  nwiii  working  sJiaft,  bottomed  in  a  6'  vein 
canying  ores  of  $25  lo  $30  jxr  t^n  avenige  value*.  TKc  mine  has  consid- 
erable OR-  reserves,  whii:h  arc  \mt\^  bRTea>sed  steadily,  and  at  the  begin- 
ning of  liMH*  wiis  siiipping  alxjut  60  kins^  of  .silit-ious  ore  daily.  Property 
hnn  a  powerful  hoist  and  an  ade»|Uate  niachinory  pkint. 
EAGLE  COPPER  CO,  WyOMINO. 

(Kfice:     ltK)H    Wawe    St.,    iX-nwr.    Colo.      Letters  n-turnrd  unclaimed 
from   former    mine    olfiees,    Batlle    aiiil    EncanipmunI,  Carbon    C<>.^    Wyo, 
Troperty   is    the   Gcrtrud*:-    nunr,    cxirryirif^   auriferous   eopper   ores,  opened 
]*y  two  shallow  sliafls  and  e<|tiipjx*d  with  a  t*mall  stearii  plant. 
EAGLE  COPPER  &  GOLD  MINmG  CO.  IDAHO. 

Uffiee:    Wallitre,    Idaho.      Mine    otrMT:    Mullan,  Shoshone   Co.,    Idnbo. 
( irganizod  VM)2,  under  laws  of  Idalio^  by  J.  U.  Nordquist,  et  nL,  with   cap- 
it,dl/,ntion  $1,<KK1,IHW>,  shares  $1  par.     Laruls^  stmdry  claims  near  the  Leslie, 
OfM'Ui'd  by  a   15*1'  tufmel,  sljouiTi^j  ropper  orr,  iiss>*cieiated  with  hematite. 
EAGLE  COPPER-GOLD  MIWING  CO.,  OF  ARIZONA.  ARIZONA. 

Omec:  1022  tJiirfiild  Rldg,.  Ck-viiand,  Ohio,  Inline  office:  Wicken- 
bnrg,  Maricopa  Co.,  Aiizona.  Alex,  M.  Fulford,  prLsident;  Benj.  J, 
Perry,  Tice-president  and  fccneral  manafjer;  Herbert  E.  Hudson,  secretary 
and  treasurer;  Oscar  Jennings,  supi>ririteiMlcnt.  Orpini/ed  August,  1902, 
under  laws  of  South  Dukota^  with  eapilalixation  $l,(XKI,Ol)0,  pliare**  $1  par, 
l^aiids,  5  claims,  area  95  aere^,  in  the  Blue  Tank  di«triet,  elaimed  lo  abow 
H  ore  bodies,  of  which  the  principal  one  is  said  to  be  of  12'  to  20'  width,  and 
to  give  assays  of  10%  eoppi^,  K^  oz,  to  35  02,  .*?ilver  and  $t>  to  $1S  gold  per 
ton,  from  oxide,  earlx>nat«  and  sulphide  ores,  developed  by  sliafts  of  SO' 
and  108'.  Is  not  favofabjy  regarded. 
EAGLE  COPPER  MmiNG  CO,  WASHIKGIOH. 

Mine  oth^'e:  Chcwolah,  Stevens  Co. » Wash.  M-  MitcWU,  superintendent, 
liands,    3    eluiuH,    Ipng   south   of    the    W'onilerful  group,  on  Stevens  Peak, 
opened  by  ^haft  and  tunnel,  showing  auriferous  and  argentiferous  lead  and 
cop^x^r  OR's. 
EAGLE  METALLIC  COPPER  CO.  ,  PENHSYLVAIHA. 

Letter  returned  uncLiimed  from  former  office,  Belvidere,  N.  J.  Henry 
D,  Desliler.  pret^ident;  John  S,  Homig,  treasurer;  Miss  Millie  Dcabler, 
secretary.  Oi^anized  March,  19t73,  uniler  laws  of  New  Jersey,  with 
capitalization  $500,(X)0.  Lands,  in  Adanis  county,  Pennsylvania,  includo 
an  old  coppt^r  mine,  never  successful.  Some  developnicnt  was  dene  1903- 
lUOt.  by  present  company. 
EAGLE  MINING  CO.  '  CALIFORNIA. 

Mine  office:  Needles.  San  licmardino  Co.,  Cal,  Presumably  idle. 
EAGLE  RIVER  COPPER  CO.  WCHIGAN, 

Office :  1 5  \ViEi:im  St . ,  New  York.  OrganisM^d  Juiie  2S,  1S83,  aa  sucocwor  to 
tlie  Eagle  River  Mining  Co.  l^andi?,  .'iOO  acres,  all  in  Keweenaw  county. 
Large  majority  of  stock  in  Eagle  River  Copper  Co*  was  held  by  the  Central 
Mining  Co.,  which  sold  its  binds,  \0(\fi,  to  the  Calumet  &  Hocla  Mining  Ca 
Eagk  lliver  presumably  abtiorbed  also  by  Calumet  Jt  Uecla. 
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EAST  RVTTE^EAST  PACIFIC.  r»r:» 

RAST  BUTTE  EZTEHSIOH  COPPER  MIIVING  CO.  MOlVTAlf A. 

Mine  oflioe:  Butte,  Silver  Bow  Co.,  Montana.  Chas.  J.  Schatzlein, 
president:  A.  C.  McColloni,  ^nee-president ;  J.  K.  Heslet,  treasurer;  Frank 
H.  Cooney,  secretjuy  and  general  manager.  Oiganized  April,  190(>.  under 
laws  of  Arizona,  .^ith  capitalization  $1,000,000,  shares  $1  par.  Lands, 
sundry  daims,  held  in  fee  and  under  bond  and  lease,  lying  west  of  the  Elast 
Butte  and  between  the  Dutton,  Belmont,  and  Pennsylvania  mines,  opened 
by  the  Wall,  Kemper,  R^ansdeU,  Maud  S.,  and  other  shafts,  mostly  slial- 
low.  It  is  planned  to  develop  by  sinking  a  new  500^  shaft. 
EAST  BUTTE  MIliniG  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow^  Co.,  Montana.  Jas.  A.  Talbot,  pres- 
ident; Frank  M.  Sullivan,  secretary;  Henry  Mueller,  treasurer;  Patrick 
Wall,  ^neial  manager;  preceding  officers  and  Chas.  R.  Leonard,  directors; 
Jas.  W.  NeiU,  consulting  engineer.  Organized,  circa  1905,  under  laws  of 
Ariaona,  ^ith  capitalization  93,000,000,  shares  $10  par;  issued,  $2,000,000. 
Began  business  with  $150,000  cash. 

Lands  include  the  Dutton  mine  and  9  other  fractional  claims,  these 
10  claims  having  an  area  of  19  acres,  with  options  on  otiier  property,  in 
the  southeastern  part  of  the  Butte  camp,  adjoining  the  Pennsylvania  mine 
of  the  Boston  &  Montana,  having  total  holdings,  in  fee  and  under  option, 
of  cifca  350  acres,  said  to  carry  21  distinct  veins.  Tlie  various  properties 
have  10  shafts,  of  50^  to  350^  depth.  Principal  property  is  tlK>  Dutton  mine, 
having  a  two-compartment  sliaft  of  350',  which  has  been  cut  down  to 
three  compeftments,  and  is  to  be  sunk  to  l,0(Ky  or  1,500^  depth.  It  was 
expected  that  a  depth  of  500^  would  be  reachetl  by  July,  1906,  and  crosscuts 
would  be  driven  from  that  depth.  The  property  carries  the  extension  of  t he 
Glengarry  vein,  wliich  is  about  20^  in  \ndth,  with  ore  of  rather  low  grade. 
The  Oneida  mine  has  a  250^  sliaft  and  has  yieldeil  considerable  rich  ore, 
ranging  up  to  16%  in  copper  tenor.  Tlie  Lassen  mine  lias  produced  a  little 
ore  carrying  up  to  60%  copper  and  10  oz.  silver  per  ton.  The  Yankw  Boy 
is  claimed  to  show  a  9'  vein  of  ore  averaging  11%  copper.  The  Yankee 
Boy  property  has  an  old  100-ton  concentrator,  and  the  management  plans 
building  a  500-ton  concentrator,  to  cast  about  $135,000. 

Several  of  the  properties,  including  the  Dutton,  are  being  worked  under 
lease,  by  tributors,  and  a  monthly  production  of  about  $25,000  is  secured 
by  them,  on  which  a  net  royalty  of  25%  is  paid  the  eompiiny,  this  revenue 
providing  for  all  ordinary  development  expenses.  Published  estimates 
of  a  daily  production  of  100  tons  of  8%  to  9%,  ore  fnnn  lrs.«<»es,  are  mudi 
too  high.  About  one-half  of  the  production  is  smelting  ore  and  one-half 
milling  ore.  Company  hopes  to  begin  1907  with  a  daily  protluction  of  ;i(X) 
to  500  tons  of  ore.  Management  is  good  and  property  is  regartled  as  prom- 
ising. 
EAST  COLUSA  MmE.  MONTANA. 

Owned  by  Boston  &  Montana  Copper  &  Silver  Mining  Co. 
EAST  PACIFIC  MINE.  MONTANA. 

Mine    office:    Windsor,    Broadwater    Co.,    Montana.     Robt.    A.  Bell, 
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owner;  F.  A.  Taylor;  superintendent.     Ores  carry  gold,  silver  and  copper. 

Hap  sffiini   ^M>\'.LT  liwi  a  '25-ton  stnelttT. 

EAST-SIDE  GOLD  MIKING  CO.  ARIZONA. 

Ijetk»r  rt*ttjrned  unclaimed  from  advertised  office,  IjamlxTtville,  N.J. 
Mine  office:  BLsbee,  Cofhi(?e  Co,,  Arizona,  Clms.  C.  McCoy»  presi- 
dent ftud  general  manager;  E.  C.  Gallagher,  aecretajy;  W.  A.  Eckerly. 
assistant  secretary  and  treu^Hurer*  Organi7*d  under  laws  of  South  I>»kota» 
with  capitalization  ll.DOO^OOO,  shares  $1  pan  Lands^  9  clainiit,  area  16S 
acres,  circa  G  miles  east  of  BisLw:^,  opened  by  shafts  of  60'  and  >i(K,  show- 
ing veiTus  saifl  to  f^ivo  assays  of  $8  to  $265  gold  per  ton,  with  Email  copper 
valut'S.  Idle. 
EASTERN  NATIONAL  COPPER  CO.,  LTD.  NOVA  SCOTIA, 

SncriM'drd,  1901,  by  Chcticump  Ckipper  Co.,  Ltd. 
EASTERN  STAR  MINE.  ARIZONA. 

lA'ttor  rehjmed  unclaimed  from  fonner  mine  office,  Williams,  Arizona. 
EASTER  SUNDAY  MINING  CO.  ARIZONA. 

Office  and  mine:  BL^Ih**^^  Cochise  Co.,    Arixona.     Has  gold  and  coppi:^r 
ores.     Idle,  except   for  annual  assessment  work. 
J.  M.    ECHEVARRIA,  CHILE. 

Op«?ni!fs   the   Quilotnenco   mine,   npene»l    1892,    in    the  department    of 
Illapel,  Chile.     Piiiduction  avcnigen  jibout  100  tons  fine  copper  yearly. 
ECHO  COPPER  MINING  Ifc  MILLING  CO.  WYOMING. 

Office:  n3-l>5  IVarborn  St.,  Chicago^  Ills.  Mine  office:  Rudefeha, 
Carbon  Co.,  Wyo.  Dr.  Geo.  Illingsworth^  president;  W.  D.  Meeker, 
vit^e-president ;  W.  R.  Stiles,  secretary:  W.  T.  Peryam,  resident  di- 
rector. Organised  December  21,  T902,  under  laws  of  Wyoming,  with 
capitalLsation  $l,000,nfMl,  sliarea  $1  pan  I^nds,  4  claims,  area  SO  acici*, 
adjoining  and  paralleling  the  FerriB-Haggarty  mine  on  the  northeast,  opened 
by  a  in'  fihaft,  shownng  copper  stains. 
ECHO  GRO0P*  WASHINGTON. 

Letter  rt*tunicd  unclaimed  from  former  mine  office,  Winthrop^  Wash. 
ECHO  MINING  CO,  IDAHO 

Office  and  mine:  8andfK»int,  Kootenai  Co.,  Idaho.  John  EL^asaer 
president  and -supeiinti'udcnt;  W,  R.  Elsasser,  manager;  Geo.  M.Walker 
secretary.  Lands,  4  claims,  2^  miles  west  of  Sand[x>int  and  three-fourtbi 
mile  from  Great  Northern  Railway.  Has  a  fissure  vein  of  8*  f*^  ly  -wiath, 
traversing  granite,  opened  by  tunnel  and  shaft,  showing  argentiferous  and 
auriforouH  chnlt^opyrite  and  iron  pyriten,  with  quartz  gangue. 
ECLIPSE-ARGO  MINING  CO.  MONTANA. 

Office:  Helena,  Montana.  Mine  office:  Canyon  Ferr>*,  Broadwater  Co., 
Mont,  Employs  20  men.  W.  F.  Quade,  prcaidcnt;  M.  H.  Riorian, 
vice-president;  A.  W^.  Martin,  secretary;  F.  L.  Siaer,  trea^^urer  and  gcnend 
manager;  preceding  ofFiccrs,  A.  B.  ToUn  and  A.  B.  Cottingham,  direct- 
ors. J.  Hiet)er,  mill  superintendent.  Organiited  March,  1004,  under  laws 
of  Montana,  \nth  capitalizjition  $300,000,  shares  $1  par,  as  a  mender 
of  the  Argo  Gold  &  Copper  Mining  Co.  and  tlie  Edipae  Gold  dt  Copper 
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Mming  Co.  Lands,  5  patented  claims,  area  100  acres,  also  a  10  acre 
millsite,  in  the  Hellgate  district,  showing  a  lO'  fissure  vein  in  slate, 
traced  about  one-half  mile,  carrying  boruite  and  chalcopyrite,  assaying 
about  7%  copper,  opened  by  tunnels  of  300'  and  1,000',  with  2,000'  of 
workings.  Has  a  40-h.  p.  steam  plant  and  a  40x85'  log  mill,  of  40  tons  daily 
C!apacity,  equipped  with  2  crushers,  10  gravity  stamps  and  one  Wilfley  table. 
Production,  1903,  Avas  204,570  lbs.  fine  copper. 
ECLIPSE  GOLD  &  COPPER  MINING  CO.  MONTANA. 

Merged,  1904,  in  Eclipse-Argo  Mining  Co. 
ECTON  MINE.  ENGLAND. 

An  old  and  idle  property  in  Staffordshire,  England,  owned  by  the  Duke 
of  Devon^ire.  Was  opened  in  Roman  times,  and  operated  as  recently 
as  1840.  Depth  is  about  1,500'.  Was  the  first  English  mine  to  use  gun- 
powder for  blasting,  A.  D.  1677,  and  the  first  to  use  wire  rope  for  hoisting. 
EDDY  GOLD,  SILVER  &  COPPER  MINING  CO.  ARIZONA. 

Office:  P.  C.  Box  596,  Pha.nix,  Ariz.  Mine  office:  Glendale,  Mari- 
copa Co.,  Ariz.  F.  L.  Eddy,  president  and  general  manager;  J.  R.  Aich, 
vice  president,  S.  P.  Donnell,  secretary  and  treasurer.  Organized  Aup.  22, 
1902,  under  laws  of  Arizona,  with  capitalization  $1,000,000,  shares  Si  par. 
Lands,  10  claims,  area  200  acres,  also  a  5-acre  millsite,  in  the  Frog  Tank 
Mountains,  Old  Baldy  district.  Country  rocks  are  jwrphyry  and  gneiss, 
showing  a  3'  fissure  vein  in  porphyry,  opened  by  six  10'  pits,  a  sliaft  of  65' 
and  tunnels  of  55'  and  105',  sliowing  oxide  and  carbonate  ores,  assaying 
4%  to  6%  copper,  12%  to  60^J,  lead,  10  oz.  to  62  oz.  silver  and  $5  to  $32 
gold  per  ton.  Idle. 
EDISON  MINING  CO.  BRITISH  COLUMBIA. 

Mine  office:  Yreka,  Vancouver  Island,  B.  C.     Lands  adjoin  the  Yreka 
Copper  Co.,  Ltd.,  and  show  good  ore,     Presumably  idle. 
BDMUNDIAN   (BiANICALAND)  COPPER  CO.,  LTD.  MOZAMBIQUE. 

Voluntarily  liquidated,  July,    1902. 
EDNA  MAY  MINING  CO.  COLORADO. 

Letter  returned  unclaimed  from  former  mine  office,  Winfield,  Colo. 
EINASLEIGH  EXPLORATION  SYNDICATE,  LTD.  AUSTRALIA. 

Offices:  20.  Copthall  Ave.,  London,  E.  C,  Eng.  W.  11.  Woodhead. 
managing  director;  Thos.  Mullett,  secretary.  Organized  Aug.  16,  1899, 
with  capitahzation  £4,000,  shares  £50  par;  issued,  £3,850.  Lands, 
100  acres,  on  the  Einasleigh  river,  Gilbert  county,  Quecnsknd,  Australia. 
Idle. 
EINASLEIGH  FREEHOLD  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  20,  Copthall  Ave.,  London,  E.  C,  England,  and  A.  M.  P.  Cliam- 
bers,  Edwards  St.,  Brisbane,  Queensland,  Australia.  Mine  office:  Einasleigh, 
Gilbert  Co.,  Queensland,  Australia.  J.  S.  Smitli-Winby,  chairman:  Wm. 
Henry  Woodhead,  managing  director;  Thos.  Mullet,  s<»cretary;  F.  Ham- 
bridge,  secretary  in  Brisbane;  J.  Adler,  superintenclent.  Organized  April 
17,  1899,  with  capitalization  £200,000,  shares  £1  par;  issued,  £180,000. 
Debentures,  £32,000,  at  6%.    Lands,   120  acres,  freehold,  at  junction  of 
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Einasletgh  and  Copperfield  riven^^  also  20  acres  adjacent,  carr3iring  iron  ore 
for  (iuxitig.  Main  shaft,  19D\  Urideri^roiind  work  liits  shown  a  proraiidng 
ore  body.  lias  u  32x75*'  wnter-jacket  blasl-fumace  and  made  104  long 
tons  of  copper  and  1,330  oz.  yilver,  from  1,CM)9  toiiB  of  ore  smelted,  in  190  K 
Idle,  but  tli«  proposed  Etheridgc  extension  of  the  MartH*ba  to  Chiliagm*  Rail- 
way will  pass  within  12  miles,  if  buili,  and  its  conBtruction  doybtles.s  would 
be  follr>ue<l  by  a  ret^nrnpfton  of  work  at  tlte  Emaaleigh  Fn»ehoUb 
EINASLEIGH  SOUTH  BLOCKS.  AUSTRALIA. 

Mine  offiei^:    Einasleigh,    Gill>ert    Co.,   Quwnsland,    Australia.      I^nda, 
aundn^  elainis  lyinp  south  of  the  Einasleigh  Freehold.     Idle. 
EISENMANN  y  CARDENAS.  MEXICO. 

.Mini*  olfiee:  Ilutieuna,  Ario,  Miehoacdn,  Mexico.     Presumably  idle. 
EISFELDER  KUPFERGEWERKSCHAFT,  GERMAHY. 


Mine    office:  Ghtcksbrunn,    8aKe-Meiningen,    Hermany. 


Capilahzation, 
Was    thinking 


6(Xf,(i00    marks.     W,     A.    Mertens,    smelter  superintendent 

two  \\  orkin/ir  i^hafts,  at  last  accounts. 

EL  CAPITAN  COPPER  CO.  ARIZONA. 

A    swindle^   fxTtx^tnited  by  the  notorious  Doagla»,   Lacey  A  Go.     8e« 
deacripfiojr  of  Amrdi^mated  Gold  *fc  I'opper  Co. 
EL  CARMEN  COPPER  CO.  MEXICO. 

Oflee:  52  Front  St.,  New  York.  Mine  ofijce:  El  Carmen,  8an  Juan 
de  FlertHlia,  Dumngo,  Mex.  Thos.  P.  Ball,  prt^sident;  Stephen  A.  Levy, 
pretaiy  and  tre^ianrer;  I.  Wayne  Von  I^er,  general  manager.  Organized 
Ikugust,  lS9f*,  under  laws  uf  New  York,  with  enpitalization  $75t>,fKX), 
shnres  $l()l>  prir.  I^nd?*,  4C)D  aer**8,  also  ,'n,tHM)  acri^s  miset^lluneous  lands. 
I\'Vt4opment  lias  showfi  a  con.sitJe ruble  body  of  auriferous  iind  argentiferous 
copper  ore,  of  coneentmling  ^^ratle.  Has  u  large  pumping  plant,  with  tt 
Sf^-mile  pipcvline,  and  a  40-stamp  milL  Is  45  miles  from  a  railroad.  IiHe. 
EL  CARMEN  MINING  CO,  MEXICO, 

Mine   office;  Iajs    Brunces,  via  San  Xavier,  Sonora,  Mexico.     Organized 
1905,  imder  laws  of  Arizona. 
EL  COBRE  MINES.  CUBA. 

Office:  71  Broadway,  New  York.  Mine  office:  El  Cobne,  Santiago  de 
Cuba.  Employed  250  men,  at  last  account«.  CliiiB.  F.  Rand,  president 
and  treasurer;  Wm.  Astor  Chanler,  viee-preiiident ;  pn/ceding  officers,  L.  H. 
Severance,  Colgate  Hoyt,  James  C.  Colgate,  E.  J.  Bnrney,  E,  C.  Felton,  Wm. 
Henry  Yale,  E.  W.  Ogiebay  and  Claudio  G,  Menclozat  directors;  Wm.  C. 
TegethofiF,  secretary,  Pedro  AguiJcra,  manager;  Jennings  S.  Cox,  Jr,,  con- 
sulting engineer;  Morrison  B.  Yung,  mine  superintendent;  Cha.8.  H.  Joncd, 
metallurgist.  Organized  Jan.  19,  1902,  under  laws  of  West  Virginia,  with 
Cttpitahzation  S5,tKKJ.0(X>,  dividetl  into  Sl^fjfW.OOO  preferred  and  $3,500,000 
common  stock.  Holdings  of  tliis  com|jiiny  include  the  properties  owned 
formerly  by  the  Royal  Consolidated  Mines  of  El  (bbre,  Ltd.,  San  Joo^ 
Mining  Co.,  Santiago  Copper  .Mining  Co.  and  El  Cobre  Railroad  Co.  An- 
nual  meeting,   first   Tnestby  in  March. 

El  Cob  re  mines  were  op  tied  by  the  Sptmish,  \.  D.  1532,  and  probably 
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pioduoed  the  first  copper  made  in  America,  excepting  the  native  copper  taken 
from  the  Lake  Superior  mines  by  prehistoric  workmen,  the  first  product  of 
the  Cuban  mines  having  been  used  for  casting  Spanish  cainnon.  The  properties 
were  taken  over,  circa  1832,  by  a  Hispano-English  company,  ore  mined  being 
shipped  to  Swansea  for  reduction.  The  custom-house  records  of  Santiago  are 
said  to  show  exports  of  610,210  tons  of  ore,  valued  at  $50,186,225  (probably 
in  depreciated  Spanish  currency)  from  1851  to  1869,  inclusive,  ores  as  shipped 
assaying  from  12.69%  upwards,  and  probably  averaging  about  16%  in  copper 
tenor.  During  the  revolution  of  1868,  the  big  Cornish  pump  was  burned, 
causing  the  flooding  of  the  mines,  which  remained  idle  until  1902,  when 
bought  by  the  present  company. 

Property  is  8  miles  west  of  Santiago  bay,  on  which  the  company  has 
wharves,  and  El  Cobre  railway,  owned  by  this  corporation,  connects  the 
mines  with  the  harbor  and  with  the  city  of  Santiago.  The  property  shows  3 
wide  veins,  with  strong  outcroppings  for  a  dbtanoe  of  some  6,500^.  The 
old  workings  were  extensive,  including  some  40  shafts,  of  which  the  four 
deepest  were  about  1,200^  each,  vni\i  17  miles  of  underground  openings,  the 
mine  being  timbered  mainly  with  mahogany.  During  the  rainy  season  the 
mine  makes  500  to  1,200  gallons  per  minute,  of  strongly  acid  water, 
requiring  pumps  of  composition  metal,  with  lead  or  wood-lined  pipes.  The 
new  pumps  have  a  combined  capacity  of  5,000  gallons  per  minute,  and  the 
water,  after  forked  from  the  mine,  is  leached  over  scrap-iron,  producing 
cement  copper  to  the  value  of  about  $5,000  monthy.  The  old  waste-dumps 
contain  about  250,000  tons  of  rejected  material,  averaging  circa  2%  copper. 
Considerable  ore  has  been  blocked  out  in  open-cuts,  for  stoping,  this  averaging 
about  4%  copper,  and  the  tenor  can  be  improved  by  hand-sorting. 

A  200-ton  smelter  is  located  at  Punta  Sal,  on  Santiago  harbor,  9  miles 
from  the  mine,  and  connected  therewith  by  El  Cobre  railroad,  9  miles  in 
length,  with  termini  at  Punta  Sal  and  at  the  mine.  This  railroad,  owned  by 
the  company,  has  2  locomotives  and  40  cars.  Fuel  used  at  the  mine  is 
bituminous  coal,  costing  $4.35  per  ton,  and  the  smelter  is  planned  to  use 
coke,  costing  $6.50  per  ton.  Late  in  1905  the  property  was  said  to  be  ship- 
ping 10,000  tons  of  ore  monthly,  but  the  management,  formerly  quite  com- 
municative, has  become  very  reticent.,  and  will  give  out  no  returns  of  oper- 
ations, which  leads  to  the  suspicion  that  all  may  not  be  going  as  favorably 
as  had  been  planned. 
EL  COBRE  MnUNG  CO.  MEXICO. 

OflRce:  248  Ek^uitable  Bldg.,  Denver,  Colo.  Mine  office:  Hermosillo, 
Sonora,  Mex.  Joseph  D.  Whitham,  president  and  treasurer;  A.  S.  Mac- 
kenzie, vice-president  and  general  manager;  Guy  C.  Clemens,  secretary. 
Organized  under  laws  of  District  of  Columbia,  with  capitalization  $5,000,000, 
shares  $1  par.  Lands,  circa  1,000  acres,  including  La  Gran  Duquosa  and 
Transvaal  mines,  also  a  smelter  site,  in  the  Ures  district,  about  60  miles  east 
of  Hermosillo,  Sonora,  Mexico,  to  which  ]x>int  there  Ls  a  good  wagon  road. 
Ores  are  claimed  to  have  given  average  smelter  returns  of  20.1%  copper, 
'  1.75  oc  silver  and  $4  gold  per  ton.    The  company's  fiscal  agent,  F.  A.  Wright, 
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of  rhi(*ago,  advcrti^^d,  Optolxr,  1901,  that  it  was  r»stiniared  hy  experts  tJiat 
on  less  than  50  acres  of  tliisi;roand  the  (thsI  ten  ft»i*t  in  depth  would  give  more 
tlian  5fKJ,000  tons  of  gold-copper  or«?  that,  when  smelted,  would  yield  a  net 
profit  of  ovtT  |10,tX>0,000.  The  property  may  be  all  that  could  L>e  desin?d, 
but  such  ahoniinable  lies  necessarily  placo  l^th  management  and  proi>- 
orty  under  suspicion, 
EL  DIAZ  GOLD  &  COPPER  CO.  MEXICO. 

Lett<?r  returned  unebiined  from  former  office,  332  Drexel  Bldg.^  Philadel- 
pliia.  Pa.  Mine  oJ5ice:  San  Martin  Hidalgo,  Jalisco,  Mexico.  Daniei  La- 
inont,  Jr.,  prc^aident  and  trustee;  Aubrt»y  F.  hm^  secretary;  J.  R.  Williams, 
manager.  Organized  I'X)!^  under  laws  of  New  Jersey,  with  capitalijoition 
51,600,000,  shares  $1  par.  Lands,  tK)  perteneiicbs,  area  circa  410  a<*rw5, 
including  12  old  workingn,  in  the  liancho  de  Fa  pinto  district  of  Jaliisco. 
Mine  ia  openeil  by  tuiinels  and  shafts.  K<|uipment  includes  a  lO-stamp 
mill,  25-ton  chlorination  plant  and  nn  KO-ton  himelter. 
ELDORA  ENTERPRISE  GOLD  MINING  CO.  COLORADO, 

Mine    othcc:    Eldora,    Gilpin    Co.,    Coh     Clia^.    W.    Sheehan,  superin- 
t-endent,  at  last  accounts.     Ores  carry  goUl,  silver  and  copper.     Hbb  steam 
power  and  h  10- ton  smt^ller. 
EL  DORADO  COPPER  MINING  CO.  CALIFORNIA* 

Succeeded,  circa  1906,  by  Wi»o<lside-Eur^ka  Mining  Co. 
ELDORADO  GOLD  MINING  A  MILLING  CO.  UTAH. 

Office:  549  25th  St,,  Ogdcn,  Utah.     Mine  office:  Hot  Springs,  Box  El- 
der  Co.   Utah.     Don   Miiguinc,   manager     Ores  carry  silver,   lead  and  cop^ 
per.     Prt\'^umal>ly  idle, 
ELECTRA  MINING  &  MILLING  CO,  ARI201IA- 

Office:  care  of  Alfred  l>ay,  fiscal  agent,  P,  O.  Box  613,  Stcubenville, 
Ohio.     Lands,  somewhere  in  AriJiona,  are  claimed  to  show  ore  giving  av- 
erage assa>^  of  $27  pf^r  ton, 
ELECTRIC  IRON  &  STEEL  CO.  CALIFORNIA. 

A  fraudj  perpetrated  by  W.  C,  Br\m,son  and  J.  W.  Turner,  who  falsely 
claimed  to  own  7,fM10  arn\s  of  rich  mining  land,  in  Shasta  county,  California. 
ELECTROLYTIC  COPPER  MINING  Sl  SMELTING  CO.  "    OREGON. 

Letter  retum*'d  uncLiimed  from  former  mine  office,  Imnaha,  Oregpn. 
EL  FAVOR  MINING  CO.  MEXICO. 

Office:  San  Diego,  Cat  Mine  office:  Ho9tctipai:{uillo,  Jalisco, 
Mexico.  Lands,  10  p'Heucncias,  lying  circa  15  miles  northwest  of  Hot>- 
totipaquillo,  eunyitig  4  parallel  veins  of  4  to  10  ntetrcs  width,  opened  by 
several  old  f^hafts  and  luitiiuls.  tind  f^howing  cupriferous  ailvcr-lead  ones, 
EL  GLOBO  MINING  A  MILLING  CO.  MEXICO. 

Office:  ca.re    of    Dr.    C3.    W.    Orr,    I^ke    Linden,    Mich.     Organised 
1905,  under  laws  of  ^\jijiona,  with  capital ization  $400,000,  aharea  $100  pmf. 
Lands,  sundry  claimB  in  Bonora,  Mexico,  lying  circa  70  miles  south  of  Doug- 
las,  Arizona. 
ELITE  GOLD  &  COPPER  MINING  CO.  WASHIHGTON. 

Dead.     Gave  deetl  to  prof>erly,  November  2l,   1904. 
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KUPFERERZBERGWERK  ELIZA.  GERMANY. 

Mine  office:  Mallau,  Elsass-Lothringen.  Gennany.    Idle. 
ELIZABETH  COPPER  CO. 

Office:  43  Exchange  Place,  New  York.  Mine  office:  South  Strafford, 
Orange  Co.,  Vermont.  August  Heckscher,  president;  F.  A.  Berthold, 
secretary  and  treasurer;  John  N.  Judson,  general  manager;  James  W.  Ty- 
son, Jr.,  mine  superintendent;  J.  J.  Morrison,  mill  superintendent.  Or- 
ganized, 1905,  under  laws  of  New  Jersey.  Property  is  the  old  Elizabeth 
mine,  opened  1793,  for  magnetic  pyrites,  used  in  making  copperas.  It  being 
found,  eventually,  that  the  mine  carried  an  average  of  about  3%  copper, 
in  the  form  of  chalcopyrite,  disseminated  in  pyrrhotite,  the  Elizabeth  be- 
came the  largest  American  copper  producer,  previous  to  the  opening  of  the 
rich  mines  of  Lake  Superior.  Ore  bodies  occur  as  lenses,  in  foliated  mioa- 
oeous  schists,  the  lenses  overlapping  and  wedging  out  at  bottom.  Main 
ore  body  at  the  Elizabeth  has  been  mined  for  TOCK  in  length,  and  at  one 
point  was  lOCK  wide.  Main  tunnel  is  1,340'  long,  and  mine  is  estimated, 
by  present  management,  to  have  about  300,000  tons  of  ore  in  sight.  Equip- 
ment includes  a  steam  plant  and  small  smelter,  also  a  concentrator  using 
the  Rowand  magnetic  separation  process.  Nearest  railroad,  8  miles,  is 
the  Boston  &  Maine.  Operations  were  resumed  Mareh,  1906,  under  pres- 
ent management. 
ELIZABETH  MINIIfG  CO.  VERMONT. 

Succeeded,    1905,    by   Elizabeth   Copper   Co. 
ELK  MOUIfTAIN  MINmG  &  MILLING  CO.  WYOMING. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.  T.  R.  Smith, 
pr^ident;  S.  E.  Phelps,  secretary  and  treasurer;  B.  A.  Kaylor,  super- 
intendent. Organized  1900,  under  laws  of  Wyoming,  with  capitalization 
$1,000,000,  shares  $1  par.  Lands,  660  acres,  patented,  in  the  Upper  Platte 
district,  showing  three  5'  ore  bodies,  in  limestone,  giving  assays  of  15% 
copper  and  $3  gold  per  ton,  from  chalcocite,  bomite  and  chalcopyrite. 
Has  3  shafts,  deepest  183',  and  an  85'  tunnel,  with  6team  and  electric 
power.  Idle. 
ELLA  COPPER  MINING  &  DEVELOPMENT  CO.  CALIFORNIA. 

Letter    returned    unclaimed    from    former     office,     San     Jos^,     Cal. 
Lands,  near  the  New  Almaden  cinnabar  mine,  are  claimed  to  show  a  40- 
vein  of  10%  copper  ore,  which  is  too  good  to  be  true. 
ELLA  MINE.  WASHINGTON. 

Lands,  10  claims,  on  the  north  slope  of  Mt.  EUemeham,  Okanogan  Co., 
Washington,  showing  5  veins  of  3'  to  5'  width,  opened  by   sundry   sliallow 
shafts,  short  tunnels  and  open-cuts,  showing  ore  (giving  assays  of  $10  to  $33 
per  ton,  in  copper,  lead,  silver  and  gold. 
ELLAMAR  MINING  CO.  ALASKA. 

Office:  EUamar,  Prince  of  Wales  Island,  Alaska.  This  mine  was  the 
first  copper  producer  in  Alaska^  beginning  production  circa  1901.  Ore 
18  shipped  for  smelting  both  to  Taconia  and  to  the  Alaska  Smelting  &  Re- 
fining Company's  smelter  at  Hadley,  Prince  of  Wales  Island.     Mine  is  close 
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to  the  sea,  hence  ore  shipments  are  made  with  comparative  cHeapnefla 
Production,  1905,  waa  aL»out  20,000  tons  of  10%  one ^  giving  a  net  produc- 
tion  of  circa  2,000,(K)0  pounds  fine  copper. 

EL  MAjm  COPPER  CO.  MEXICO, 

Letter  returned  unclaimed  from  former  office,  Hermosillo,  Sonora,  Mexico, 
with  notation,  * 'unknown." 

ELM  RIVER  COPPER  CO,  MICHIGAH. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Winona,  Hough- 
ton Co.,  Mich.  H,  F.  Fay,  prevHtdent;  Geo.  G,  Endicott,  seenjt^ry 
and  treasurer;  preceding  officers,  John  C.  Watsion,  Stephen  R.  Dow 
and  Chas,  H.  King,  directors;  Jas.  Chynoweth,  superintendent;  A.  D, 
Nicholas,  purchasing  agent;  Old  Colony  Trust  Co.,  Boyton,  registrar.  Or- 
ganized Apnl  20,  lH99j  under  laws  of  New  Jersey,  with  capitalization 
$1/200,01W,  shares  $12  par,  fully  paid,  .\nnual  meeting,  third  Wednes- 
day in  April,  at  Jersey  City,  New  Jersey.  Expended  $^14 ,266.06  in  1905, 
endinjj  the  year  with  a  balance  of  $155,088.85. 

Official  returuH  to  the  state  of  Michigan,  as  of  date  January  1^   ld05»{ 
dieelose  tlie  follouing  figures: 

Amount  of  cash  paid  in  on  capital  ^^ock , ....   $l,200,lX)0.00  ' 

Entire  amount  invented  in  real  e^tjite.  ....._.._.._         620,411  .91* 

Amount  of  pt^r^^onal  estate.    .  _         211,514 .70 

Amount  of  floating  debt .  2,4CKr  62 

Amount  due  company .  ,  , 2,333  80 

Lands,  2, 3(H)  acres,  in  Section  6,  Towti  52  North,  llange  35  West,  Sec- 
tions 1,  2,  11  and  12,  Town  52  North,  Range  36  West,  and  Section  36,  Towii  ] 
63  Nortli,  Range  36  West,  also  a  milL^ite  in  Section  30,  Town  54  North, 
Range  36  West,  on  tiie  shore  of  Lake  Superior.  Nearly  a  complete  cross- 
section  of  the  Elm  River  tract  had  lieen  secured  by  S.OCH)'  of  diamond  drill 
borings,  and  coui^iderable  sinking  and  drifting  has  bt»en  done,  on  eeveml 
ciipriferfjus  amygdaloids,  at  diffeRmt  jxjintK.  Sliafts  Nq.  I  and  No.  2, 
latter  200'  deep,  are  on  the  Winona  lode;  No.  3  sliaft,  100'  deep,  and  No, 
4  shaft,  50'  deep,  are  on  the  Shawmut  lode,  and  No.  5  ii^  on  an  unidentified  lotie 
located  by  dioJnond  drilL  No,  1,  the  first  shaft  started  by  tlie  company, 
was  abandoned  at  depth  of  100*,  but  was  ^eofJen(^d,  1903,  owing  to  tlie  im- 
proved showing  secured  at  the  \\'inorui.  Shaft  is  9x14'  in  lize,  and  is  800' 
in  depth,  sunk  in  the  foot-widl  of  the  Winona  amygdaloid,  at  an  angle  of  ] 
72^,  Crosscuts  and  drifts  on  the  500'  level,  1904,  showed  a  35'  amygda- 
loid, earrj'ing  capiK»r  in  uniwiyable  quantities.  On  the  KOO'  level,  drifts 
both  north  and  xouth  sliow  a  healthy  amygdidoid  of  12'  to  16'  width,  but 
no  profitable  gnjund  ha.s  h>een  opened  as  yet.  In  crosscutting  we«t  from 
the  Winona  lode,  12  uther  cupnfc>rous  amygduloidal  l>etis  wen?  cut,  but  none  j 
were  found  of  eonimercial  value.  Shaft  has  a  ilupli*x  hoist,  good  feJ  i 
IjtXMy  depth,  also  2  Burt  marine  boilers  and  a  4-<lrill  air-compressor, 
WattT  is  pumped  from  a  dam  by  a  Blake  pump.  Property  has  a  40x40' 
ma<'hint»  shop  and  smittiy,  40x40'  raq>enter  shop,  28x65'  two-iatory  wan^ 
houBe>   boarding'hou^   with    accommodations    for  100    men,  a  sehoolhouae 
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«nd  a  number  of  dwellings.    Work  is  to  be  continued  until  the  company 
noakes  a  mine  or  uses  up  its  resources;  which  is  the  correct  policy  to  pursue, 
all  other  opinions  to  the  contrary  notwithstanding. 
EL  PROGRESO  COPPER  MEHNG  CO.  MEXICO. 

Out  qf  business,  stockholders  having  been  given  shares    of    Imperial 
Corona  Gold  Mining  Co.  in  exchange. 
EL  REY  GOLD  &  COPPER  MDONG  CO.  WYOMING. 

Succeeded,  circa  1904,  by  ConsoUdated  Gold,  Copper  &  Coal  Co. 
ELSIE  ADAIR  COPPER  MEHNG  CO.  AUSTRALIA. 

Office:  Port  Augusta,  South  AustraUa.     A.  M.  Hardy,  manager.     Has 
steam  power  and  employed  about  40  men,  at  laj>t  accounts. 
EL  SUEftO  MmnfG  CO.  MEXICO. 

This  company,  having  lands  somewhere  in  the  northern  district  of  Baja 
California,  Mexico,  has  a  small  smelter,  known  as  F.l  Cueras  de  Venado, 
and  made  69  kgs.  of  copper  in  1903. 
ELSIE  MmiNG  CO.  COLORADO. 

Has  gone  out  of  business  at  Winfield,  Chaffee  county,  Colorado. 
EL  TRIUKFO  CONSOLIDATED  MINIITG  CO.  MEXICO. 

Office:  52  West  45th  St.,  New  York.  Letter  returned  unclaimed  from 
alleged  mine  office,  Bacoachi,  Sonora,  Mexico,  with  notation  that  no  such 
company  is  in  existence  at  that  point,  notwithstantiing  claims  of  the  company, 
made  at  the  same  date,  that  it  had  in  operation  3  mines  near  Bacoachi. 
A.  C.  Chariot,  president;  B.  Granville,  managing  director.  Organized  under 
laws  of  Delaware,  with  capitahzation  $2,000,000,  shares  $1  par.  Com- 
pany bears  every  indication  of  lx;ing  a  stock-jobbing  scheme  for  separating 
fools  from  their  money. 
EL  VERDE  GRANDE  COPPER  CO.  MEXICO. 

Office:  care  of  Percy  Sharpe,  Nogales,  Arizona.  Li'tter  returned  unclaimed 
from    former    mine    office,    Imuris,    Magdalena,    Soiioni,    Mexico.      Capi- 
talization  $2,000,000,    shares    $1    pjvr.     liands    are  in  the  foothills  of  the 
Sierra  Azul,  14  miles  from  Imuris,  which  is  on  the  Sonora  railroad. 
ELY  CENTRAL  COPPER  CO.  NEVADA. 

Office:  351-139  South  Ith  St.,  Pliiladolphia,  Pa.  Mine  office: 
Ely,  White  Pine  Co.,  Nevada.  O.  A.  Turner,  president;  B.  A.  Hazell, 
vicse-president;  Leon  Ilamptom,  secretary;  John  \V.  Woodside,  treas- 
urer; Fred.  S.  Pheby,  general  manager.  Organized  April,  1906,  under  laws 
of  Delaware,  with  capitalization  $12,000,000  shares  $1  par;  issued, $10,200,000. 
Trust  Company  of  North  America,  Philadelphia,  registrar.  Lands,  470 
acmes,  unpatented,  in  the  Robinson  district,  showing  limestone  country  rock 
carrying  a  mineralized  dike  of  monzonite,  containing  estimated  average 
values  of  3%  copper,  1  oz.  silver  and  40  cents  gold  per  ton,  the  ore  being 
distributed  through  a  porphyritic  dike  of  3,000'  estimated  width.  Ores  are 
malachite  near  surface  and  clialcopyrit^?  at  a  little  depth.  Has  250^  of  under- 
ground openings.  Management  expects  to  get  railroad  connections  at  Ely, 
during  1906.  Plan  of  development  includes  prospecting  with  diamond  drills^ 
■inking  a  working  shaft,  and  eventually  building  a  2,000-ton  concentrator. 
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ELY  MINE.  Vl 

Now  known  as  the  Copperfield  BUnes. 
ELY  MDONG  &  MILLING  CO.  1 

Office:   care    of    Maj.  H.  P.  Myton,  president,  Salt  Lake  CSl; 
Mine  office:  Ely,  White  Pine  Co.,  Nev.    J.  W.  Langley,  secretaiy.    0 
1904,  under  laws  of  Utah. 
EMERALD  MINE.  W1 

Office:  care  of  H.  A.  Robinson,  Wheatland,  Wyo. 
EMERALD  IHNING  &  SMELTING  CO.  1 

Mine  office:  Santa  Catarina  del  Norte,  Baja  California,  Meueo. 
RamsdcU,    superintendent.     Property    is    La     Esmeralda    eo^ptpm 
opened  by  sliafts. 
SOCIEDAD  MINERA  EMMA  LUISA. 

Mine  office;:  Taltal,  Antofagasta,  Chile.  J.  S.  Marion,  sopi 
ent,  at  last  accounts.  Has  auriferous  copper  ores,  with  steam  pen 
EMMA  MINE.  BRITISH  OOH 

Mine  office:  Eholt,  Yale  district,  B.  C.     The   British  Coiumbb 
Co.,  Ltd.,  owns  thrce-fourlhs  and  the  Hall  Mining  &  Smelting  C 
owns  one-fourth  of  this  property. 
EMMA  MINE.  MO 

Held  by  Butte  Copper  &  Zinc  Co. 
GEWERKSCHAFT  EMMANUEL.  GB 

Mine  office:   Wiilfrath,   Rhcinprovinz,  Germany.     Has  a  ringl 
developing  zinc  and  copper  ores. 
EMMONS  MINE.  NORTH  CA] 

Owned  by  H(»rcules  Gk#ld  &  Copper  Co. 
EMPIRE    COPPER    CO.  B 

l>?iid.  Lands  now  lield  by  Pacific  Consolidat-ed  Mining  Co. 
EMPIRE  COPPER  &  GOLD  MINING  CO.  A] 

Office:  122  West  Third  St.,  Los  Angeles,  Cal.  Mine  office:  * 
Cocliise  Co.,  Arizomi.  Employs  11  men.  J.  L.  Brooks,  president! 
cral  manager;  M.  J.  Gros^,  vice-president;  H.  H.  Morrow,  secreli 
treasurer:  pn^'oding  officers,  J.  O.  Pace,  H.  Hermanson,  Angus  Gia] 
M.  M.  Gustin,  directors.  Organized  January  31,  1905,  under 
Arizona,  with  capitalization  $1,500,000,  sliares  $1  par.  Annual  1 
second  Monday  in  January.  I^ands,  15  claims,  area  300  ^a&s^ 
from  Johnson,  near  the  Copper  Chief  property,  in  the  Little  Dragooi 
tains.  Lands  sliow  a  good  iron  capping,  carrying  a  little  caitxM 
Development  is  l^y  sliafts  of  25'  and  60',  and  by  tunnels  of  SC,  3 
340',  showing  ore  giving  average  a.ssays  of  17%  copper.  4  oa,  afl 
S2.80  gold  jxT  ton.  Company  plaas  continuous  developmenty 
190C. 
EMPIRE-GOLD  BUG  MINING  CO.  COL 

Mine  office  Kmpin\  Clear  Creek  Co.,  Colo.  W.  P.  Clougli, 
int<»ndcnt,  at  last  accounts.  JIas  auriferous  and  argentiferous 
ores, 
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EXPIRE  MINE.  4illZ0NA. 

Mine  office:  Lochiel,  Santa  Cniz  Co.,  Ariz.    Stephen  O'Connor,   owner. 
Ores  cany  copper,  silver  and  lead.     Idle  at  List  accounts. 
EXPIRE  MIIIES  CO.  HEW  MEXICO. 

Mine  office:  Hanover,  Donna  Ana  Co.,   N.   M.     J.  W.   Bible,  superin- 
tendent.   Pn)perty  is  the  I\'anhoe  mine,  consideral>ly  developed,  on  a  promis- 
ing ore  body.     Has  steam  power  and  a  100-ton  concentrator.     Idle. 
EXPIRE  MmnfG  CO.  ARIZONA. 

Office:  care  of  H.  B.  Coon,  secretary,  Utica,  N.  Y.  Mine  office: 
Bisbee,  Cochise  Co.,  Ariz.  W.  L.  Scott,  president ;  J.  0.  Pritchard,  resident 
director;  A.  W.  Daggett,  treasurer;  Alex.  Erickson,  superintendent.  Organ- 
ised June  27,  1904,  under  la^-s  of  Arizona,  ^4th  capitalization  $1,000,000, 
shares  $1  par.  Lands,  10  claims,  area  200  acres,  near  the  Modem  mine, 
opened  by  aSoO'  tunnel,  claimed  to  show  a  5'  vein  of  auriferous  and  argen- 
tiferous copper  ore,  carrying  $14  values  per  ton  in  a  crosscut.  Ore  is  found 
in  small  stringers,  typical  of  this  district.  Was  developing  with  one  sliift, 
March,  1906. 
EXPIRE  MmniG  CO.  MICHIGAN. 

Dead.     I^nds,  in  Keweenaw  county,  Michigan,  sold,  1905,  to  Kewee- 
naw Copper  Co. 
EXPIRE  MnflKG  CO.    *  MICHIGAN. 

Wound  up,  1901.     Lands  were  in  Ontanagon  county,  Michigan. 
EXPIRE  SMELTIHG  CO.  ARIZONA. 

Succeeded,  circa  1905,  by  Southwestern  Smelting  &  Refining  Co. 
EXPIRE  &  STAR  MINING,  MILLING  &  SMELTING  CO.  WYOMING. 

Dead.     Succeeiieii  by  HcK'la  Mining  Co. 
EXPIRE  TUNNEL  &  GOLD  MINING,  MILLING  &  COLORADO. 

TRANSPORTATION  CO. 

Office:  Georgetoi^-n,  Colo.  Mine  offices:  Empire,  Clear  Creek  Co.,  Colo- 
rado, and  Leadville,  Lake  Co..  Colomdo.  Frank  A.  Max \% ell,  president  and 
''^nager;  Clarence  Jarbeau,  secretary;  Daniel  Wall,  superintendent  at 
Empire:  W.  S.  Jones,  superintendent  at  I^eadville.  Property  includes  the 
Empire  tunnel  and  gold  min<?s,  at  Empire,  and  tin?  Cloud  City  mine,  at 
^^adville,  carrying  gold,  silver,  lead  and  copper  ores,  latter  as  sulphi«ies. 
"*8  water  power  at  Empire,  and  steam  power  at  Leadville.  Has  a  50-ton 
<»noentrator,  and  employs  circa  50  men. 
EKCAMPMENT  MINING  CO.  WYOMING. 

Bead.     Lost   lands  in    1903. 
EHCnilTAS  COPPER  &  SMELTING  CO.  CALIFORNIA. 

Mine  office:   Encinitas,    San   Diego  Co.,   Cal.     J.   Andrew    Wauchope, 
^PPrintendent .     Is  supposed  to  liave  a  concentrator.     Was  working  in  a 
""JmUI  way,  Ma\\  19a5. 
EHCmiTO  COPPER  CO.  CALIFORNIA. 

I>Mul.     Succeeded,  circa    1905,   by   Encinitas  Copjier  <fc   Smelt  injr  Co. 
EHGELS  COPPER  MINING  CO.  CALIFORNIA. 

Office:    421    Market    St.,  San    Francisco,    Cal.     Mine    office:    Tayk>r 
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viiie,   Plumas  Co.,  Cal.     Hns  sulpbitle,  carbonat*?  and  silicate  ores^  slightly 

devf' loped,  givinf^  ^ood  as^^iy  valuei*  in  copper,  gold  and  silver 

ENGLISH  &  AUSTRALIAN  COPPER  CO.,  LTD,  AUSTRALIA, 

Office:  102,  PalmerHton  notise,  Ixindoii,    E.    C,    Eng.     Worlcs    offices;) 
Port   Adelaide,   Soytli   Au-^tnilia,   and   Newcastle^  New  South   Wales,    Aus-j 
traEa.     Jolkn    Harvey,   chairman;    Wm.   OweD    Robinson   deputy-chainnan;] 
W,  R.  Caldwell-Moore,  secretary;  F,  S.  Chany,  general  manager:  F.  Cash, 
smelter      KUix^rintendent.       Organized      18ol»      eapitalixiition      reduced    to  J 
£l5Q,miX    shares    30s.    par;    issued    £!02,9S8.     Debentures,    jC31.f»50    out-| 
standing,  at  6%*     Paid  dividends  of  54%,   1871-1873;  last  dividend.   Is., 
1904,     Property  includes  smelting  works  at  Newcastle  and  Port  Adc^Uide^ 
the  two  plants  cmplojnng  \00  men,  ako  an  interest  of  3;0<M  sliarea  in  t lie 
Clara  St.  Dora  Clipper  Mining  Co. 
ENTERPRISE  MILL  &  MINING  CO.  COLORADO. 

Mine  office:   Eldora,   Oil  pin  Co.,  Colo.     J.  T.  Mitchell,  manager.      Ilaj* 
cupriferous  and  gold  silver  ores,  with  steam  power,  concentrator  and  50-toii 
clilorination  plant,  employing  about  25  men,  at  Ui^t  accoimt«. 
ENTERPRISE  MINE.  "  ARIZONA. 

Mine   office:    Kingman,   Moliave  Cak   Ariz.     Lands,    sundry    claims    in 
tlie   Walla piii    Mountains,  at>out    17    miles   east  of   Kingman,  opened   by  & 
200'  iibafti  said  to  show  a  big  Ixjdy  of  argent  if erou.s  and  auriferoiiH  copper 
ore. 
ENTERPRISE  MINING  A  MILLING  CO.  •  NEW  MEXICO, 

Offing:  run  of  \\\  B.  l*e  St  ion,  stx'retary  ami  tn»aHuner,  Pittsburg,  Pa. 
Mine  office:  Cooney,  Socorro  Co.,  N.  M.  Goo.  A.  Freeman,  vioe-pr^*si- 
dent  and  general  manager.  Lands,  2  claims,  opi*ned  by  a  VMY  slmft,  show- 
ing a  4'  ore  body,  which  has  given  assays  of  $40  per  ton,  and  a  shaft 
of  200',  said  to  be  bottomed  in  a  10'  vein.  Values  arn  principally  gold. 
A  new  stamp-mill  and  concentrator  are  being  built,  with  a  concentrat- 
ing capacity  of  25  tons  and  stamping  capacity  of  8  tons  daily.  Has  & 
150-light  electric  plant, 
EQUATOR  MINING  &  SMELTING  CO.  aRIZONA. 

Oifirc:  40  Wall  8t.,  New  York.  Mine  office:  Jerome,  Yavapai  Co., 
Arix.  Senator  Wm.  A.  Chirk,  prcsident;  James  A.  McDonald,  vice- 
president;  Pierre  V,  C.  Miller,  socn^tary  and  treasurer;  pn?c^Hiing  officen, 
Chas,  W,  Clark  and  J,  IL  Anderson,  threctors.  Orgaiiiz^Mi  March  19,  1900, 
under  laws  of  West  Virginiti,  with  capitalization  $500,000,  shares  $1    par. 

Property,  commonly  known  iis  the  Iron  l\ing  mine,  is  on  Equator  Hill- 
in  the  Agua  Fria  district,  south  of  Jerome  4  miles  by  trail  or  ti  by  wagon- 
road,  and  t  ran5|x>rtation  from  and  to  Jerome  is  by  wagon.  The  propeny 
shows  a  mineralized  zone  ranging  up  to  600'  in  width,  and  traceable  for 
upwards  of  1,000'  in  a  nortli  and  south  dimction.  It  was  feartHl  tliat  ths 
on?  Ix^dy  was  a  blanket  vein,  but  iliamond  drill  borings  sliow  tltat  it  boh  la 
to  depth,  carrying  auriferous  and  argentiferous  copper  ores  of  good  gnule. 
Mine  is  dcvelojjed  by  a  300'  main  sliaft,  and  Is  e(iiiipped  with  a  substantial 
niacliinery  plant.     A  5,000*  gravity  tram-line  connects    the  portal  of  Ihe 
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upper  tunnel  with  the  roast-yard  of  the  reduction  plant.  The  smelter  is 
rated  at  250  tons  daily  capacity.  Production  was  circa  800,000  lbs.  fine 
copper,  1904,  but  mine  and  smelter  were  idle  at  last  accounts.  Manage- 
ment is  good  and  property  is  generally  considered  valuable,  though  it  has 
as  yet  failed  to  redeem  the  promise  of  its  earlier  stages. 
ERIE  CONSOLIDATED  MimifG  &  REDUCTION  CO. 

Dead.     Name  changed  from  Wahnita  Copper  Co.     Both  fraudulent. 
ERIE  COPPER  MINING  CO.  UTAH. 

Office:  4  Atlas  Blk.,  Salt  Lake  City,  Utah.  Letter  returned  unclaimed 
from  former  mine  office,  Milford,  Beaver  Co.,  Utah.  C.  E.  Albrook, 
president;  L.  G.  Brown,  secretary  and  general  manager.  Organized  1902, 
under  laws  of  Utah,  with  capitalization  $1,500,000,  sliares  SI  par.  Lands 
15  claims,  in  the  Beaver  Lake  district,  showing  fissure  veins  in  granite,  one 
of  which,  supposedly  an  extension  of  the  O.  K.  of  the  Majestic,  is  devel- 
oped by  a  312^  two-compartment  shaft,  showing  oxidized  ores  at  and  near 
surface,  with  low-grade  sulphides  carrying  occasional  native  copper  in  the 
lower  workings.  Has  gasoline  power. 
ERIEGA  COPPER  &  COAL  MINING  &  SMELTING  CO.  MONTANA. 

Office:  care  of  John  F.  Firch,  president,  Butte,  Mont.  Chas.  Anceny, 
vice-president.  Organized  1901,  under  laws  of  Montana,  with  capitalization 
$1,000,000.  Lands,  9  patented  claims,  area  185  acres,  also  960  acres 
of  coal,  lands,  a  20-acre  millsite  and  a  20-acrc  smclter-site,  in  the  Boze- 
man  district  of  Gallatin  county,  Montana,  showing  2  fissure  veins,  averag- 
ing SO'  width,  claimed  to  give  average  values  of  7  %  copper,  30  oz. 
silver  and  $10  gold  per  ton,  mainly  from  sulphide  ores,  with  occasional  car- 
bonates and  native  copper.  Has  shafts  of  25',  40'  and  80',  and  tunnels 
of  60'  aiM  300'.  Property  apparently  is  of  promise,  but  the  officers  of  the 
company  have  poor  standing,  and  company,  being  out  of  cash  and  credit, 
is  moribund. 
ERIE-ONTARIO  DEVELOPMENT  CO.  MICHIGAN. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  care  of  Jas.  Chy- 
noweth,  superintendent,  Calumet,  Houghton  Co.,  Mich.  H.  F.  Fay,  presi- 
dent; Geo.  G.  Endicott,  vice-president.  Organized  1905,  with  capitalization 
$50,000,  shares  $10  par,  fully  paid. 

Property,  held  under  option,  extended  until  Jan.  1,  1907,  is  610  acres, 
including  the  old  Erie  and  Ontario  mines,  in  Sections  29,  30,  31  and  32, 
Town  53  North,  Range  35  West,  7  miles  south  of  tlie  Champion  and  just 
midway  between  the  Champion  and  Winona  mines.  The  tract  shows  a  copper- 
bearing  lode,  apparently  th^  southerly  continuation  of  the  Baltic  amygdaloid. 
The  Erie  and  Ontario  were  worked  in  a  small  way,  under  great  difficulties, 
circa  1855-1858,  the  only  communication  with  the  balance  of  the  district  being 
by  a  10-mile  wagon-road  to  Mis(?ry  Bay,  thence,  from  that  m'serable  har- 
bor, by  water.  Development  was  by  shallow  pit^s,  from  which  some  mass 
and  barrel  copper  was  taken.  Work  was  begun,  1905,  by  present  manage- 
ment, and  in  April,  1906,  a  shaft  was  down  142^,  and  it  was  planned  to 
eroncut  at  »  depth  of  200^  or  300".    The  shaft,  sunk  at  QS'',  rua9  into  the 
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hanginiE;   wall.     Lotle   b  about  2*y  in  \^icItIl,  Ixvirii:   ti  liciiltliy  amygdaloid, 

carrying  considerable   epidotc,   bat  lit  tie  ooppt^r.      Conditions    ni^em    rnucli 

similar   to    tln>se    at    the   Chalk'nge    luiuc,    which  is    tlte    aeaft;e$t    neigblx^r 

to    the    north.     Machinery    plant    includes   a    SOtK    hoist    and    4-drill    air- 

coraprfjvsor. 

ERO  COPPER  CO. 

Organized  April,    1905^  under  laws  of  Blaine. 
COMPASLA.  MINERA  ESC0ABRA,  S.  A.  MEXICO. 

Mino  office :  ( >rot Ian,  ( )a .vac^i ,  M<»xico .     W .  J .  Ca rter,  manage r ;  E .  G .  I i u c* » 
suix'Tintendent.     Own  carry  gold,  silver   and   copper.     Mine  i^  opened  by 
tnnnclt!  and  cqnipjx^d  with  steam  power. 
ESCURIAL  COPPER  MINES,  LTD.  SPAIIf. 

Offices:  4,  Union  Court,  London,  E.  C-,  Eng.,  and  Pelayo,  2,  Barcelona, 
Spain.  Mine  office,  Calmeriarijos,  Madrid,  Spain.  Jas.  Taylor^  clmirmati; 
Joaqtiin  Lorena^  mine  manager;  H.  Gardiner,  secretary.  Organized  Oct. 
17,  1901,  with  capitalisation  £125,1X10,  shares  Si  par;  issued,  X109.177. 
Lands,  342  acres,  held  under  perpetual  leaii>e  from  the  Spanish  Goveminenl, 
including  the  Gloria,  llitnrion,  Jaime  and  Nuestra  Sefiora  del  Pilar  minen- 
Work  is  confined  to  the  latter,  wtiich  shows  8  ore  bodies  and  was  worked 
by  the  ancients,  either  Romans  or  tlio.^e  who  preceded  them,  to  a  depth 
of  135',  by  3  shiifis,  with  several  drifts.  Sundry  small  sldpment?  of  stlected 
ore  have  given  returns  of  713%  to  20.30%  copper.  Property  eon^dere*! 
promising, 
ESMERALDA  COPPER  PRECIPlTAimG  CO,  ARIZONA. 

Office:  54  La  Salle  St.,  rhicago,  lib.  Mine  office:  Ryan,  Coconino 
Co.,  Arizona,  ^ia  Ivunab,  Utah.  Employs  16  men.  R.  H.  Salter,  presi- 
dent; Nicholas  Noe^ges,  secretary;  Robt.  Maney,  treasurer;  C,  F.  Draki% 
superintendent.  Organized  1904,  under  laws  of  Arizona,  with  capitalization 
l5,fKK>/J00,  shares  $1  pur.  Property  is  the  mines  and  works  of  the  Coc^o- 
nino  Copper  Co.,  held  under  lease,  and  wliieh  it  is  planned  to  make  a  prch-' 
ducer,  by  use  of  the  Neill  leaching  process. 
ESMERALDA  MINE.  MEXICO 

A  coiiijxiiiy  by  tlds  name,  organized  by  W.   R.   Ramsdell,  et   al,  liegan 
mining,   liMK),   in     Haja    Cahfornia,   Mexico,   doing   considerable   work    anil 
Bhtpping  some  ore,  but  veins   pinched   and   grew  low-grade,   copper  dropped 
in  price,  and  work  wa^^  suspt^nded,  cirea  1902, 
MIW A  ESMERALDA.  MEXICO. 

Mine   offitv:  Cos,   Sonora,     Me%.     CImw.  Scott,  superintendent,    at  L-st 
accounts.     Umds,  sundry  claims,  18  milea  east  of  Co6,  carrying  gold-copper 
ones.     Presumably  idle. 
MINAS  LA  ESMERALDA  j  AlfEXAS.  MEXICO. 

Mine     office:  Chalchihuites,     Zacatecas,     Mexico,     Leofx>ldo     Viadero, 
manager.     Ores  carry  gold,   silver,  lead  and  copper.     Mine  is  opened  by 
shafts  and  tunnels,  and  employed  about  150  men,  at  last  accounts. 
ES5A  DEVELOPMENT  SYNDICATE,  LTD,  KORWAT 

Qiganized^  IS96,  to  take  over  a  Norwegian  mioef  since  abandoned 
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SOCIEDAD  MINERA  ESPAftOLA  DEL  NORTE  DE  ESPAftA.  SPAIN. 

Mine  office:  Herrera  de  Rio  Pisuerga,  Palencia,   Spain.     Don  Federico 
Villanueva,  president.    Organized      1902.     Lands  include    various   conces- 
sions carrying  coal,  iron  and  copper. 
SOCIEDAD  ESPAKiOLA  DE  FUNDICI6n.  CHILE/ 

Operates  Los  Anjeles  mine,  in  the  department  of    La  Ligua,  Chile,  and 
is    said    to    make    matte    equivalent    to    ciraa    650,000    lbs.    fine     copper 
yearly. 
COMPAKilA  MINERA  ESPERANZA  y  CONSTANCIA.  MEXICO. 

Mine  office:  Sierra  Mojada,  Coahuila,  Mexico.     Miguel  Bernardino,  man- 
ager.    Operates  La  Fortuna  mine,  opened  by  a  350^  sliaft,  equipped  with 
steam  power  and  producing  silver,  lead  and  copper.     Employed  circa  200 
men,  at  last  accounts. 
ESPERANZA  COPPER  &  SULPHUR  CO.,  LTD.  SPAIN. 

Offices  74,   Palmerston   House,   Old   Broad   St.,   London,   E.   C,   Eng. 
Organized  February  14,  1906,  with  capitalization  £350,000,  shares  £1  par, 
to  take  over  the  Esperanza  group,  in  the  province  of  Huelva,  Spain,  from 
the  EspaAola  Copper  Syndicate,  Ltd. 
ESPERANZA  MINING  CO..  MEXICO. 

Office:  care  of  W.  R.  Nicholson,  president.  Land  Title  Bldg.,  Phila- 
delphia, Pa.  Mine  office:  Isla  de  Cedros,  Baja  California,  Mexico.  Em- 
ploys 20  men.  Geo.  P.  Brown,  general  manager;  Harold  Playter,  superin- 
tendent; D.  A.  ConoUy,  smelter  superintendent.  Lands,  83  pertenencias, 
also  40  acres  miscellaneous  lands,  on  Cedros  Island,  in  the  Gulf  of  California. 
Country  rock  is  diorite,  showing  3  lenticular  ore  bodies,  carrying  carbonate 
and  sulpliide  ores,  estimated  by  company  to  average  40^  width,  300' 
depth  and  1,100*  length,  and  to  contain  an  average  of  2.5%  copper,  3%  zinc, 
2  oz.  silver  and  S3. 50  gold  per  ton.  Mine  has  been  extensively  developed, 
having  about  8,500^  of  workings,  showing  circa  150,000  tons  of  low-grade 
ore,  with  about  100,000  tons  blocked  out  for  stoping.  Property  was  opened 
1891,  closed  1901,  reopened  1905.  Surface  gold  ores  change  to  basic  cop- 
per ores  at  depth.  Property  has  produced  about  $450,000  in  values,  from 
shipment  of  high-grade  ores  to  smelters  at  Denver,  Pueblo,  San  Francisco 
and  Tacoma.  The  great  bulk  of  the  ores  being  too  low  in  grade  to  permit 
shipment  for  smelting,  a  reduction  plant  has  been  started  at  the  mine.  This 
will  have  a  50-ton  blast-furnace,  planned  to  turn  out  matte  carrying  16% 
copper,  6  oz.  silver  and  1.5  oz.  gold,  to  be  sent  to  tlie  Tacoma  smelter  for 
refining.  Fuel  at  smelter  is  coke,  costing  $18  per  ton.  Production,  1905, 
was  circa  275,000  lbs.  fine  copper. 
MINAS  ESPERANZA  y  VISITACION.  SPAIN. 

Mine   office:  Albarracln,   Teruel,    Spain.     D.    Santiago  Maorad,  owner. 
Property  is  sundry  iron  mining  lands,  on  which  a  promising  lense  of  copper 
ore  was  discovered,  1903. 
ESPIE  BAY  MINES  DEVELOPMENT  TURKEY  IN  ASIA. 

SYNDICATE,  LTD. 

Voluntarily  wound  up,  June,  1904. 
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}OSt  R.  ESPINOZA.  CHILE, 

OfEce:  Pelorca,  Aconcagua,  Cki]e.     Operates  Las  Palmas  mine,  opened 
1880,  nmking  lUO  to  150  tons  eopper  yearly,  also  the  Cantarita  mine,  opened 
1898,  making  50  tons  of  copper  urmuiilly,  both  in  the  department  of  Petorca. 
ALEXANDER  ESQ0ER  y  CA,  MEXICO 

Mine  office:  Bnntyrea,  i^iiora,  Mex.     J.  J.  E^^quer,  manager.     Operate 
the  Mexicana,  Esp^ranza  and  other  mines,  havini;  ores  carrying  copper,  gold 
and  silver,  opened  by  slml  t«  and  tunnels. 
ESSEX  COPPER  CO*  BDCHIGAW. 

Office*:  eare  of  Munnadnke  Riehardrfcm,  pnesident,  12  John  St.,  New  York. 
Alfred  Meads,  agent.     Lands,   in  Ontonagon  conniy,    Micliigan,   have   been 
sold,  and  eoiiipiiny  i.s  heinR  liquklated.     Has  paid  $1  per  share,  1906,  and 
a  further  di^  itlend  will  U?  p:nd, 
MINA  ESTACA.  CHILE. 

Mine    office:    Chii»lara!,     Ataeama,     Chile*     Cm?;     Hermanos,     tnvurrs. 
R,  Cruz,  manatrcr.     Has  ^irarii  ptiur-r  niul  etnploy-i  ubout  50  men. 
ESTERBROOK  MmiNG  CO.  WYOMIIIG. 

Ofhee  antl  miru> :  Douglas,  Converse  Co. ,  Wyo.  Gt*o.  W.  Metcalf ,  pn\Hidenf ; 
John  Foxlon,  st*eretary  and  treu**urer.  Organized  1897,  under  laws  of  Wyo* 
ininj^,  with  capitalization  $l(l,f)0O,  ri'urpiiu/e<l  Si'pf .  *1,  IVTO,  with  eapitalizal ion 
|1,000,(K10;  is.sned,  Simi,0(MK  Lauds,  VH)  ncnK-^,  also  120  aen^^  misceU 
a^neotis  bmls',  in  Albany  county,  \\  youiiug,  idiout  10  miles  south  of  Douglas^ 
showiiig  a  4'  fisAun?  vein,  in  country  rocks  of  diorite,  scfiist  and  granit^j^ 
giving  asaays  of  2%  to  4%  eopfipr,  25%  to  30%  lead»  2  oz.  to  4  ojs. 
silver  and  $1  to  S2  goUl  per  ^ton,  from  eeruissit^;,  galena,  enprite,  eliaJcopy- 
rife  and  native  copper,  lliis  2  short  tunnels  and  5  shafts,  dwp<*4Jt  284'. 
Company  plans  improving  an  available  wat<*r  pc^vver,  and  constructing  % 
1  ( M  K  t  n  n  CO  nee  n  t  rat  o  r , 
ESTEY  MINING  &  MILLING  CO.  NEW  MEXICO. 

Sue<t't'ded,    circa    1902,    by    Dividend    Mining    &    Milling    Co. 
COMPAGNIE  LA  ESTRELLA.  SPAIN. 

Oflicv:    Blvtl,    HaUNsiminu,    Ifi,    Paris,   France.     Land?*,  simdry  topper 
properties,  in  the  prtivince  of  Ahneria,  8j>tiin.     Pn-sumably  idle. 
NtJEVA  SOCIEDAD  PROPRIETARIA  LA  ESTRELLA.  SPAIN, 

Ul!ice:    CJranada,    Spain.     ProptTty  is    Iax    J«'n^/ana  mine,  in   the  prov- 
uuH*   of  Granailu,  Sf^^tin,     Pn;*i?umably  iille. 
ESTRELLA  MINING  CO.  "  UTAH, 

Miu^   olJ\ce:    Mil  ford,    Beaver   Co.,    Utah.     H,    A.  Turlxit,  superintend* 
pnt,     I^nds$,  rimidry  claiuus,  lying  southwest  of  Milford,  o[3ened  by  a  slmft 
aid  tolx-of  too'  depth. 
ETHEL  CONSOLIDATED  MINES  CO,  WASHINGTON. 

Office  and  mine:  Index,  Snohomiiih  Co.,  Wa^ih.  Ck*o.  \.  Pounder, 
president  and  geneml  manager,  at  last  accounts.  OrgaiiLfied  1902, 
wirb  capitalization  $3,5tX),0<X),  slmres  $1  par,  succeeding  the  Elliel 
(k>pper  Mi  rung  C^.  and  John  D.  Ci3pi^r  Co.  Landj*.  37  contiguous  claims. 
carrying*  21,000'   of  the  strike  of  the   vein.     Principal   development   is  on 
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the  Ethel  group,  opened  by  a  2,000'  tunnel,  showing  a  considerable  body 
of  low-grade  ore,  carrying  oxidized  ores,  bomite  and  chalcopyrite,  with 
quartz  gangue,  claimed  to  average  4%  copper,  with  small  gold  and  silver 
values.  Has  a  Pelton  water-wheel  and  75-ton  concentrator,  latter,  connected 
with  mine  by  a  4,000^  gravity  tram,  having  a  cruslier,  rolls  and  Huntington 
mill.  Ores  slime  badly  in  concentration.  Company  began  the  payment  of 
1%  monthly  diWdends  in  1903,  and  mine  was  shut  down  shortly  thereafter, 
Property  is  under  option  to  McAllister-Rowland  Copper  Mining  Co. 
ETHEL  COPPER  MINING  CO.  WASHINGTON. 

Succeeded,  1902,  by  Ethel  Consolidated  Mines  Co. 
ETHEL  GOLD  MINING  CO.  COLORADO. 

Office  and  mine:  Turret,  Cliafifec  Co.,  Colo.  L.  L.  Miller,  president; 
A.  A.  McKenzie,  vice-president  and  superintendent :  A.  O.  Olson,  secre- 
tary. Organized  May  20,  1901,  with  capitaHzation  $300,000,  shares  $1  par. 
Lands  are  sundry  gold  claims  in  the  Cripple  Creek  district,  lead  and 
silver  claims  in  the  Elk  Mountain  district,  and  copper,  gold  and  graphite 
claims  in  the  Turret  Mountain  district  of  Chaffee  county,  Colorado.  Pre- 
sumably idle. 
ETNA  MINING  CO.  COLORADO. 

Mine   office:    Georgetown,    Clear  Creek    Co.,    Colo.     W.     D.     Hoover, 
manager.     Has  a  tunnel,    showing   ores  carrying   gold,    silver,    lead    and 
copper. 
ETRUSCAN  COPPER  ESTATES,  LTD.  ITALY.* 

Offices:  139,  Queen  Victoria  St.,  London,  E.  C,  Eng.  Mine  office: 
Campiglia  Marittima,  Tuscany,  Italy.  Vavasour  Earle,  chairman;  Ale?^. 
Hill  &  Stewart,  mine  managers;  George  IVppt^r,  auditor;  Henry  Pope, 
secretary;  Organized  December,  1900,  and  reconstructed  December  7, 
1904,  with  capitaHzation  £575,000,  shares  £1  par.  Debentures,  £200,000, 
at  6%,  redeemable  at  105,  March,  1912. 

Lands,  2,600  acre.s,  of  which  2,000  are  freehold  and  balance  held  under 
perpetual  mining  rights,  the  property  including  tlie  old  Lanzi,  Tempwrino 
and  Rombola  mines.  These  properties  show  numerous  and  extensive  old 
ifvorkings,  certainly  as  ancient  as  the  Roman  era,  and  probably  dating  back 
to  Etruscan  times.  During  the  Nineteenth  Century  various  Italian,  French 
and  English  parties  attempted,  successively  but  unsuccessfully,  to  reopen 
these  old  mines,  which  are  honeycombed  by  ancient  inchnes,  adits,  drifts, 
winzes  and  stopes.  The  properties  were  examined  by  C  Algernon  More- 
ing,  Edgar  P.  Rathbone,  R.  J.  Frecheville,  Alexander  Hill  and  J.  H.  Faw- 
oett.  The  three  first  named,  who  are  eminent  engineers  of  the  highest  pro- 
fessional standing,  reported  unfavorably.  Mr.  Moreing  states  that  "the 
fact  is,  that  poor  as  the  showing  is  at  the  lead  and  blende  mines,  it  is  the 
only  place  where  ore  can  be  seen  at  all."  Mr.  Moreing  later  said  that 
the  official  statements  of  the  company  to  the  sliareholders,  referring  to  col- 
ossal ore  deposits,  were  absolutely  incorrect,  and  that  there  are  no  such  de- 
posits in  existence.  For  these  statements  the  company  sued  Bewick,  More- 
ing A  Co.,  but  dropped  the  suit^  for  reasons  best  known  to  the  management 
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Mr.  Rathbone  said,  "I  do  not  consider  that  it  would  be  possible  to  adopt 
auy  syslemutic  method  of  mining  wliich  wouM  pay  expenses."  Mr  Hill, 
also  an  eminent  authority,  says  that  the  mine  "possibly"  might  pay,  with 
proper  development.  Mr.  Fawcett  thought  enough  of  the  showing  to  ac- 
cept the  management  of  the  mine,  but  Imd  the  gnod  f?ense  to  resign  later, 
and  recovered  dtimage«  of  £250  from  Mr,  Earle,  for  slander.  Mr.  Earle 
considers  aM  expt^rts  ineompt»t<jnt^  his  own  edueation,  as  a  manufacturer 
of  cement,  having  been  pt^ciiliarly  Otting  for  training  the  head  of  a 
copper  mining  company.  The  eomfwmy  claiins  to  have  4  cupriferous  veins, 
ranging  60'  to  120'  in  width,  nil'arly  parallel  and  traceable  1^5  ^^cs,  G>n- 
ci>nBus  of  tfie  l:K*8t  profehstonal  opinion  is  to  the  effect  that  the  ore  bodies, 
while  undoubtedly  exteiLsive,  are  jKM^kety  and  uncertain,  and  it  is  appar- 
ent that  the  principal  values  were  removed  by  tlie  ancient?*. 

Development  by  tlic  present  company  lian  been  carried  on  at  various 
points.  The  Walter  vcrtitial  slmft^  of  75  metres  depth,  at  the  Cava  del  Pi- 
orabo  mine,  has  opened  several  levels,  stated  to  show  a  vein  of  20x15  me- 
tres, in  a  section  on  the  third  leveL  This  shaft  has  a  13*metre  head-gear, 
with  a  two-cylinder  hoist  and  three  boilers.  The  Grand  Cava  shaft  shows 
extensive  old  workings,  as,  for  that  matter,  do  practically  all  of  the  new 
openings.  Operations  have  been  suspended  on  the  West  vein.  The  Gov- 
ett  sliaft,  of  100  metres  depth,  shows  extensive  old  workings,  and  little  else. 
The  Earle  shaft,  fonnerly  the  Coquand,  90  metres  in  depth,  also  shows 
many  old  workings,  Le  Marclmnt  shaft,  of  30  metres  depth,  with  an  IS- 
metre  drift,  shows  heavy  iron  pyrites  and  a  little  chalcopyrite,  with  ajn- 
phibole  gangue.  While  the  property  is  called  a  copper  mine,  it  seems  to 
be  tlie  praetically  unanimous  opinion  of  experienced  engineers,  not  con^ 
nected  with  the  company,  that  the  principal  values,  doubtful  as  those  may 
bo,  are  in  lead  and  zinc,  rather  than  in  copper. 

The  sraelt^r,  at  Rombola,  is  connected  by  rail  with  the  nunea  at  Lana 
and  Temporino»  The  reduction  plant  includes  a  concentrator  and  smelter, 
latter  having  a  copper  fiirnace  of  100  tons  nominal  d:iily  capacity. 

In  1905,  the  management,  having  followed  a  consistent  course  of  utter 
Jncompetency,  engaged  .\lex.  Hill  to  examine  the  mine,  despite  the  con- 
tumely with  which  his  report  had  been  received  three  years  previously. 
Mr  Hill*8  second  report  was  identical  with  the  firsts  with  the  addition  of 
^SDsXblh  advice  for  the  salvage  of  the  sadly  mismanaged  propc!rty.  The 
management,  being  in  a  chastened  frame  of  mind,  iseems  inclined  to  do 
as  Mr.  Hill  advises.  The  puttering  smelting  oporaiiona  ha^^e  been  dropped, 
as  only  625  tons  fine  copper  were  secured  in  oil,  and  diamond  drilling  has 
been  started.  Despite  claims  of  the  management  that  the  ore  returned 
2.68%  copper,  analysis  of  the  figures  shows  returns  of  but  1.5%, 

The  Etruscnm  Copper  Eatatcss  afford  an  unu.sually  perfect  specimen 
of  bad  management.  The  personal  probity  of  Mr  Earle  and  his  associates 
is  not  questioned,  and  they  have  squandered  I  heir  own  money  as  lavisWy 
as  that  of  the  other  shareholders,  but  the  management,  until  finally  hum- 
bled by  the  utter   failure   of  iU   plana   and    promises,  was    phenumenaliy 
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sitiCnrf  wad  jgiwram.    rnder  the   eompetem   mamfienKnt   of 

Alex.  UiB  ib  Siewut — if  thpy  mre  peraihted  to  rpmuii  in  daife — i1ki« 

is  wittt  ottj  betcfmed  &  figfadng  daixr.  for  tbe  <&icov^enr  And  devvlopiikeiit 

of  oev  or«  bodip?  <N  pi3rablp  qmntiCy  and  qfualhT. 

BDCLID  DEVELWHEHT  OOl  ARIZQKJL 

Mme  oi&oe:  Bmami.  Cbcfane  Ox.  Axix.      Oi^gmniaed   19(IS»  under  kw« 
of  Araon^  vhh  capitalinnnn  $10,000,  slmw  $10  pur. 
BOREKA  OOKSOUDAICD  MOnSG  (XX  WSXKO. 

Mine  offiee:  Nbmbre  de   Dm,   I^umngo,  Mexico,    Ores  from  suifMe 
Bie  flaid  to  fm^^  aamyed  2ti  copper  mnd  about  1   kilogiam  sihrer  per  too. 
EUREKA  OOBCHJDAICD  MIHIAG  OOl  HEVADJL 

auecccded,  19(B,  bf  Radimond-Burekm  ICnix^  G6. 
EUREKA  COPPER  OOl  ARIZOSA* 

Letters  nitumed  uncbimed  from  former  office,  4S  Wall  Sl^  New  Yoriu 
Lands,  sundry  daioB,  8  miles  utest  of  Oobe,  CUIa  county,  Aziaona,  diowing 
a  cooaaderable  body  of  lov-giade  ore.    Idle  for  sev^enJ  3npars. 
EUREKA  COPPER  MDRS.  LTD.  BRITISH  COLUMBIA. 

vMlne  offiee:  Neboo.  Kootenay  district,  B.  C.  J.  J.  Malone,  president. 
Or^uiiaed  1906,  under  laws  of  British  Golumbia.  Lands.  4  full  and  3  f  rac- 
tiooal  daimes,  indoifiQg  the  Bureka  mine,  having  a  150^  shaft  showing  good 
aurifooos  copper  ore,  from  whidi  1,000  tons  have  been  shipped  to  the  Trail 
sfneHer.  Has  a  steam  plant  and  employs  circa  25  men. 
EUREKA  COPPER  MIRDIG  CO.  WTOMIIIO. 

IGne  office:  Encampment,  Carbon  Go.,  Wyo.  L.  B.  Rodgers, 
presideiit;  O.  B.  Thompson,  seatetary :  Bernard  McCaffrey,  treasurer.  Organ- 
ised November,  1899,  and  leorganiaed  1902,  under  laws  of  Utah,  with  cap- 
italization $500,000,  shares  $1  par.  Lands,  5  claims,  3  miles  southeast  of 
Encampment,  opened  by  a  1 40'  shaft.  Made  several  small  smelter  ship- 
ments, 1903,  but  since  idle,  and  supposed  to  owe  about  $6,000  to  promoters. 
EUREKA  DEVELOPHERT  CO.  ARIZONA. 

Office  and  mine:  care  of  S.  S.  Sutton,  superintendent,  Bisbee.  Cochise 
Co.,  Axis.     Lands,  sundry  daims,  circa  6  miles    northwest   of    Bisbee,    in 
Tombstone  Cafion,  near  the  Modem  and  EUnpire  mines. 
EUREKA  DEVELOPHEUT  CO.  ARIZONA. 

Ofllce:  Calumet,    Mich.    Letter   returned  xmdaimed  from  former  mine 
office,  Tucson,  Pima  Co..  Aris. 
EUREKA  EXPLORATION  CO.  COLORADO. 

Office:    Soux    City,    Iowa.     Mine    office:    Eureka,     San     Juan    Co., 
Colo.      J.     H.    Moreland.    superintendent.      Ores  carry  gold,  silver,  lead 
and  copper.     Has  steam  and  water  power,  and  a  50-ton  concentrator.    Em- 
ployed about  25  men,  at  last  accounts. 
EUREKA  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Bfine  office:  Jerome,  Yavapai  Co.,  Ariz.  Employs  4  men.  C.  W. 
Woods,  president;  H.  M.  Gibbs,  secretary  and  treaiJurer;  Harry  Gilmore, 
superintendent.  Lands,  8  claims,  7  miles  south  of  Jerome,  near  the  Iron 
King,  opened  by  tumid,  showing  a  30^  vein  with  an  8'  paystreak  cany- 
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Ing  auriferous  bomite  and  chalcopyriu^  with  occasional  visible  gold.     H&b 

steam  power. 

EUREKA  GROUP.  CALIFORNIA . 

Office:  care  of  H.   F.   Dimock,    Carrville,    Cal.      Lands,    2    claims,    in 
Sections  17  and  18,  T.  37  N.,  H.   7  W.,  Trinity    county,    California,     Ore 
is  silicious  and  low  in  j^rade.     Has  a  50'  tunnel.     Idle. 
EUREKA  HILL  MINING  CO.  UTAH. 

Office:  U  Ea^t  Firtit  South  St.,  SnU  I^ke  City^  Utah,  Mine  office: 
Eureka,  Juiib  Co,,  Utiih.  Employ's  circa  fil)  men.  Moylan  C.  Fox, 
president;  Geo.  W.  Riti*r,  secrelury  and  manaf^ng  enpint'cr.  Organised 
Novt-mber  12,  1S75,  under  bws  of  Utah,  with  capitahxation  $t.()<Kl,()00. 
^ha^e8  $lfX)  par.  Is  oixTatcd  ns  n  doi-e  i't>rpomtion,  und  htis  |>aid  considerable 
dividends,  btit  accounts  are  not  piil>hfihtHl.  Annuul  meeting,  third  Tuesday 
in  February.  Lands,  5  claims,  area  27  acres,  patented^  also  a  25-acrc  mill* 
site  and  HK)  acres  rnbcoUaneoos  landi*,  in  the  Tintic  district.  Mine  \b  ex- 
tensively developed,  having  a  LStJO'  main  ^vorking  8haft,  and  about  25rnilefl 
of  underground  openings.  Ore  bodies  an?  lenticular  deposits,  carrying  cu- 
prite, maliiehite  and  enargite,  with  average  values  of  about  L4%  copper*  6% 
leadf  25  oz.  silver  and  $3  gold  per  ton.  There  is  a  450-h.  p.,  sfifam  plant 
at  the  mine,  and  a  5(K)-h.  p.  steam  plant  at  the  mill.  Main  hoist  ia  16x45', 
good  for  l,f»(K>',  imd  eqnipnient  includes  a  3f)-dnil  Nonvsdk  air-cot npreswor 
Bu»lditigs,  16  in  numlx^r.  include  a  30x50'  frame  machim^  nhop,  30x4ty  frame 
carpenter  shop,  frame  smithies  of  3()x3()',  and  30x10',  and  a  30x6(y  foundry. 
The  reduction  plant  includes  a  26-ton  combination  mill,  with  concen'rator 
and  pan-amalgamation  mill  combined.  Building  is  of  wood,  240x250', 
and  has  100  gnivity  ntamps,  2  Blake  cru.shers,  2  Gates  centrifugal  cruttliere 
and  50  vanners.  The  amalgamating  plant  has  32  pans.  Company  has  a 
fiawcnill.  Production  is  principwilly  isilvcr  and  lead,  copp(»r  Innng  isecured 
as  a  by  product.  Production,  1901,  was  134,000  lbs.  fine  copper. 
EUREKA-MABEL  MNE.  ARIZOW A. 

Ix-ttcr  returned   unclaimed  from  former  mine  office,  Patagonia,  Santa 
Cruz  Co.,  Ariz.    Shipped  one  carload   of    hAnd-.sorted  ore*   1903,  cjirrjriug 
argentiferous  galena  and  teiuiatihfe. 
EUREKA  MINE.  HONDURAS. 

A  propt^rty  in  the  Oricii  Basin,  department  of  TeRucigalfwi,   Honiluras, 
said  to  produce  gold,  silver  and  copper,  latter  in  ^niall  quantities,  n*?  a  by- 
product* 
EUREKA  MINE.  VERMONT. 

Mine  office'   Corinth,    Orange    Co.,    Vt.       E.    L.    Smith,   general    man- 
ager.    Property    includes    the  Eutieka  and  Union  mine*,  sometimes  known 
as  the  Pike  Hill  mines,     Pr<^suniably  idle. 
EUREKA  MINING  &  MILLING  CO.  ARIZONA, 

Office:  P,  O-  Box  552,  Tombstone,  Ariz,  O.  B.  Steen,  president; 
E.  P.  Draper,  vice-president;  F.  W.  Goodljody,  secretary:  F.  N.  Wol- 
eott,  treasurer.  Lands,  7  claims,  in  the  Huuchuca  Mountains,  Cocliise county, 
near  the  Mexican  line.    The  Copper  Glance  group,  opened  by  tunnels, 
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Ahfifd  to  haTe  shipped  more  than  $100,000  m>rth  of  ore  and  concentrates, 
these  giving  smelter  returns  of  about  $150  per  ton,  averaging  27%  copper. 
1S4  OS.  silver  and  $6  gold  per  ton.  The  Eureka  group  has  produced  about 
$15,000  worth  of  ore.  Property  is  considered  valuable,  but  the  company 
is  a  dead-beat.  Idle. 
EUREKA  MmiHG,  SMELTING  &  POWER  CO.  OREGOH. 

Office:  P.  O.  Box  63,  Clarkston,  Wash.  Mine  office:  Imnaha. 
WaIloift*a  Co.,  Oregon.  W.  E.  Howard,  secretary:  G.  E.  Nehrhood, 
superintendent.  Company  decUnes  to  furnish  a  statement,  but  claims 
to  have  a  fair  aoaount  of  cash  in  the  treasury,  with  no  debts.  Lands,  40 
claims,  patents  applied  for,  but  adverses  filed.  Idle,  except  for  slight  de- 
velopment work  during  1905,  and  lacks  ecoiK>mical  transportation.  A 
suit  was  brought,  1905, in  the  United  States  Circuit  Court,  at  Spokane,  Wash- 
ington, by  August  Miller  and  44  other  shareholder?,  who  filed  a  bill  in  equity, 
asking  that  the  company  be  compelled  to  refund  approximately  $300,000, 
paid  for  500,000  shares  of  stock  sold  to  them,  1902.  on  fraudulent  represen- 
tations, by  this  company.  It  b  asserted  that  the  company  claimed  to  have 
we&  developed  mines,  i^ith  much  ore  in  sight  and  on  the  dump,  and  the 
plaintiffs  allege  that  the  company  did  iK>t  have  400  acres,  or  any  other  num- 
ber, did  not  have  any  rich  ore,  any  to^-nsite,  any  i»*ater-power,  any  smelter- 
site,  or  any  development  of  conmiercial  value  of  any  ore  averaging  over 
S3  per  ton. 
EUREKA-OPHIR  MIIIES.  UTAH. 

Office,  care  of  J.  W.  Cairns,  Stockton,    Utah.     Is   said  to  show  some 
high-grade  ore.     Idle. 

eureka-richmoud  MmmG  co.  Nevada. 

Office:  care  of  .\lfred  Fries,  92  Reade  St.,  New  York.  Mine  office: 
Eureka,  Eureka  Co.,  Xev.  A.  F.  Holden,  managing  director.  Or- 
ganized, circa  1905,  as  a  merger  of  tlie  Eureka  Consolidated  Mining  Co.  and 
Richmond  Mining  Co.  Is  under  tlie  general  management  of  the  United 
States  Mining  &  Smelting  Co.,  which  holds  a  considerable  stock  interest. 
BUSITS  mHES.     '  VmOINIA. 

Owned  by  Ilolloway  Mining  Co. 
EUSTIS  MHONG  CO.  QUEBEC. 

^iine   office:    Sherbrooke,    Slierbrooke   Co.,    Quebec.     Property    carries 
cupriferous  iron  pyrites.     Idle. 
EVAKGELniA  COPPER  MHONG  CO.  MEXICO. 

Office:  204-202H  So.  Broadway,  Los  Angeles,  Cal.  Mine  office:  Santa 
Catarina,  Ensenada  de  Todos  Santos,  Baja  California,  Mexico.  D.  R. 
Wilder,  president :  J.  H.  Coleman,  \'ice-president ;  Josephine  H.  Wilder,  secre- 
tary and  treasurer.  Lands,  circa  150  acres,  showing  outcrops  of  15%  ore. 
in  a  fissure  vein  ranging  from  a  few  inches  to  6'  wide.  Idle. 
EVAHS-TAHZER  CONSOLIDATED  COPPER  CO.  CALIFORNIA. 

Presumably  dead. 
KVELYN  MINING  &  LEASING  CO.  COLORADO. 

Ifine  office:  Leadville,   Lake  Co.,  Gob.    Morris  Sterne,  manager.    Ores 
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carry  gold,  silver,    \md,    poppt»r    iinti    zinc.     Has    steam    power   and   em- 

pioyud  abuut  4(1  mvu,  at  lust  itccoants. 

EVENING  STAR  MINING  CO,  .  WyOMING* 

Mine  office:  Riverside,  Carbon  Co.,  Wyo.  J.  H.  Bills,  superintend- 
ent, at  last  accounts.  Lands,  sundry  claims,  lying  circa  12  miles  south  of 
Encampment^  in  thic  Bt^avcr  Creek  district  of  Carbon  county,  opened  by  an 
80CV  crosscut  tunnel,  showing  a  wide  vein  with  a  2'  pay  streak  carrying  very 
hjgh-^rade  melaconite,  malachite  and  chalcocite.  Is  developing  on  a  small 
Bcalc. 
EVERETT  MINE.  NORTH  CAROLINA. 

()v\'ned  by  Nortli  Carolina  Copper  Mining  Co. 
EVERGREEN  BLUFF  MINE,  MICHIGAN. 

An  old  mine,  lying  south  of  the  Adventure  and  Mass  mines,  in  Onton- 
agon poitnty,  Michigan.     Produeeti  075  tons,   lJ7-t  lbs.  fine    copper,    at    a 
cost  of  $2'J3,582.2I,  from  1S51  to  1S(>3,  but  since  idli-. 
EVERGREEN-EUREKA  GOLD  &  COPPER  CO. 

Ofhce:  31    Union  Sq.,   Nuw   York.     At  last  accounts  was  endeavoring 
to  pethile  stock,  accc^mi^anied  by  a  |x*rsonal  guaranty  of  5%  dividends,  and 
a  ID-yoar  bond  against  li>ss.     Evidently  h  a  mere  stock- jobbing  schcnie, 
EVERGREEN  GOLD  ^  COPPER  MINES  CO.  COLORADO. 

Olhce  antl  mine:  Apex,  Gilpin  Co.,  (bio.  Jos.  L.  Walters,  presi- 
dent and  genenil  manager;  W.  C.  Holllster,  secretary  and  treasurer. 
Organized  li>Ot,  under  laws  of  Colorado,  with  capitalization  $500,000,  shares 
$1  par.  Lands,  6  claims,  3  patented,  area  33  acrcR,  also  a  10-acre  plskcer 
claim  and  a  lialf-acre  millrtite,  in  the  Pine  district,  showing  two  fissure  veins, 
of  which  one,  opened  by  3  slmfts  of  40'  to  80'  depth,  and  by  tunnels 
of  150'  and  100',  carries  malachite,  bomite,  clmleopyrite  and  tetrahedrite. 
Carload  shipments,  IWo,  gave  returns  of  31*^,  copper  and  2t  oz,  silver  from 
first  grade  ore,  and  15%  copper  and  12  oz.  silver  from  second  grade  ore.  Con- 
struction of  a  email  .smelter  is  planned.  Management  ia  said  to  be  con- 
servMtive,  and  to  Ik-  devtlr»|)ing  along  sensible  lines. 
EVERGREEN  MINING  &  TUNNEL  CO.  UTAH, 

Office:  care  of  H.  G.  McMillan,  manager,  Salt  I^ake  City,  Utah.     Let- 
ter returned  unclaimed  from  fonner    mine    office,    Alta,    Salt    Lake    Co., 
Utah.     Has    a    prcwix^eting  tunneL  with  about  1,700'  of  workings,  said  to 
show   considerable   low-grade   copper  one. 
EXCELSIOR  COPPER  CO.  ARIZONA. 

.\  swindle,  perpetrated  by  the  notorious  Wm.  F.  Wemse  gang. 
EXCELSIOR  COPPER  CO.  QUEBEC. 

Mine    ofhce:    VW-st     Broughton,    Megantic    Co.,    Quebec.      Mine  is  de- 
velopiHt"by  shaft  and  opi'n-t»uts.    Hi\s  steam  power.     Presumably  idle. 
EXCELSrOR  COPPER  &  GOLD  MINING  CO.  WYOMING. 

Letter  returned  untlaitned  from  former  mine  ofEce,  Aetna,  Wyo. 
EXCELSIOR  GOLD  &  COPPER  MINING  CO.  ARIZONA, 

Office:  Nevuiia  B!k.,  Snn  Francisco,  Cal.     Lands,  20  claims,  in  vicinity 
of  Flagstaff,  Coconino  county,  Arizona* 
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EXCELSIOR-FA  MA  TISA.  5-.? 

lautL  HEW  MEXICO. 

offioe:  larilbL  Otcfo  Ox,   X.   IL     H^  m   daft,   oo   the  Xmsb> 

I,  flud  to  shov  m  4'  loi  of  4^  wiipKkIr  ore,  and  plms  mstallftdoo 

pl&at. 

LMUUBGCOl  HEWMEZIOO. 

Letter  igtuiued  gnrliimfd  fnxn  {onner  want  office,  Oi;pA,  Dodibl  Ana 
Go^    Xev    Mexico.     <3ieft    £.    Danbar,   ovno*.     Lands   shov  aigiiiiif- 
ooQs  copfXT  ove. 
BZCEtSKHt  MmSG  &  SHELTIBG  00.  HEVADA. 

Offiee:  Botte,  Xont.  Lrtter  remmed  undaimed  from  lonner 
mine  office,  Tcfington,  Ljon  Co.,  Xer.  John  F.  Forbes,  preadent;  Frank 
E.  Shaw,  aeoetaffT.  dfataiiiarinn  S300.000.  PropertT  iras  the  Blue- 
stooe  mine,  opened  br  tonnek.  equipped  vith  steam  and  gasofine  power, 
and  bavine  oside  and  carbonate  ores,  claimed  to  awra^  1(K^  copper, 
with  a  1.504on  water-jadcet  furnace,  installed  1901.  Is  thought  prop- 
erty has  paared  to  other  hands. 
FAEO  GRUBS.  SORWAT. 

A  group  of  small  Xma^giui  min»,   producing  a  limited  quantity  of 
offv,  av^eia^ng  4^  in  copper  tenor,  at  last  accounts. 
FAHLERZ-  Un>  RUiyERK  I KSBKRGBAU.  AOSTRIA. 

Ifine   office:   Akaech   Zapfenschuh.  Tjrol.  Austria.     Was  a  small   pro- 
ducer of  snlphidf  ci^iper  ate.  at  last  accounts. 
FAIRYIEW  MmSG  00.  MOHTAHA. 

Mine  office:    Basin,  Jefferson  Co..  Mont.    Ores  carrr  gold,   salxer  and 
copper.     Ifine  is  opened  by  shaft  and  tunaeL     Presumably  idle. 
FAMATDU  OOPPER  *  GOLD  STHDICATE,  LTD.  '    ARGERTBCA. 

Succeeded,    Jan.    21.    I:«jl3.    by    Famatina  D^^-elopmen*    Corporation. 
Ltd. 
FAMAIIHA  DEVELOPMEirr  CORPORATOH,  LTD.  ARGERTDIA. 

Offices:  56,  Cannon,  St..  Lotyion  E.  C.  Eag.  >Iine  office:  Chilecito. 
Rio ja.  Argentina.  Capt.  W.  R  MeTaggait,  chairnaan:  BeniTo  Mllanueva. 
local  diiectcH-:  John  Taylor  A  Sons,  consult ii^:  engineer?:  .\.  Dan- 
eerfield,  aecietary:  E.  D&nger&eM.  mine  maaaser.  Oreanired  Js.nuary  21, 
1903,  mith  capitalJxation  £40iX0r».  shares  £1  par:  k>^-eJ.  £2ie«.J^."  IV- 
bentuies,  £100.000  authoriied:  is^s^jed,  £70.1»>X  at  6-^.  on  first  mongage. 
ledeemable  at  £106.  Income  bends,  £.><>.rt».  ^ixhout  interest,  repayable 
at  face,  phis  25^.  out  of  profi»<.  and  cor.vrrrible  into  debentures.  Suc- 
ceeded the  Faniatina  Copper  fk  GoW  Syn^iicate.  Ltd. 

Property  is  4  groups  of  dsisi.-.  in  the  Mexicans  tiistrict.  Famatina 
Mountains,  known  as  i!ie  Mt-llizas  zryip.  area  75  acres.  Uoulungos  group. 
area  7  acres,  Companfa  gro-ip.  area  15  acres,  ar.d  San  I^ed^>  croup,  are^ 
45  acres.  Property  is  dainaed  to  f'icv  14  auriierous  and  ar2enti:erou> 
eopper  veins,  of  4'  average  width,  by  circa  2  miles  in  Wnzth.  Compxany 
ia  alleged  to  practically  control  the  Mexicana  minir^  district,  but  are.i  of 
lands  reported  does  not  seem  to  bear  out  this  claim.  The  Up-il'-:ni^>5  n:iir>? 
18  flaid  to  sboir  a.ljOOO'  ore  chute.     Prooeny  sfao-vs  an  intricate  network 
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of  fissure  veins,  tra versing  country  rock    of  metamorphic  alaU,  ores  oc- 
curring in  irrepjular  ehutes. 

Snielter  site  Is  at  Cliilccito,  and  a  25-mile  aerial  tmni  is  planned  t4j 
connect  tbe  niineB  and  works,  it  being  estirtmted  that  thi«  tram  should 
cut  the  cost  of  transport  111  ion  to  a  fraction  of  the  present  fii^ure  of  35  »hil- 
linjj^s  per  ton.  The  Cordolm  Central  railAvay  is  to  be  extended  to  tlie  Mexi- 
cana  district,  e%'entnally  rt^ueliing  (!hilecito.  Water  h  jtbuncbiit,  and  wa- 
ges for  native  bl>or,  whith  is  inefficient,  average  alxiat  30  cents  per  day* 
Sample  shipment H  of  900  limi^  tons,  put  throujeh  tlie  Cliiiecito  t^melter,  1905, 
lire  tsiid  to  have  given  net  |jrofits  of  £2  fier  ton.  Messrs,  John  Taylor  A: 
Sons,  who  are  enia;''neers  of  the  highest  standing,  examined  the  propjcrty 
carefully ^  in  1905.  Their  report  shows  conf^iderable  on?,  in  veins  ranging 
from  a  few  inches  to  several  feet  in  width,  with  average  assays,  from  care^ 
ful  sampling;  running  3%  to  4%  copi>t?r,  10  oz.  to  15  oz.  silver,  and 
i  dwts.  to  5  dvvts*  gold  ix*r  long  ton.  The  report  of  the  engineers  recom- 
mends tluit  nothing  but  development  work  be  done  for  the  present,  reserv- 
ing building  of  a  reduction  pluTit  until  the  mines  be  mnre  adequately  devel- 
oped. This  report  en  Ik  for  tlie  expenditurt*  of  about  £l(X>,CXKi  The  Fam- 
atina  company,  having  reached  the  end  of  its  resotirces,  a  new  corpora- 
tion has  been  fonned,  railed  the  Internationa)  CJopper  CJo.,  Ltd.,  wliich  i^ 
to  finance  the  Famatina^  up  to  e60,0fHl. 
LES  MINES  DE  CUIVRE  DE  LA  FARE,  LTD,  FRANCE. 

yffit'es:  Dashwood  Ilousi^  New  Bn>ad  Hi.,  London^  E,  C,  Eng. 
R,  Romeu^  aecretary.  Organized  Oct.  2.^,  1904,  as  Lea  Mines  Fran- 
caises,  name  changed  to  present  title,  November,  1902,  with  ca  pi  tali  sea  I  ion 
£47,(KX),  shares  £!  par,  in  £30,000  cumulative  8%  preference  and  £17,nOa 
common  shares ;  issued,  £10.997.  Property,  in  Fmnee,  known  as  1^  Fure^ 
Is  said  to  show  5  veins,  and  it  is  claimed  that  a  reduction  plant  is  being bnilt, 
COMPASIA  MINERA  DE  FARELLON.  CHILE, 

Mine  ottice:  Pu<|uios.  Copiu|>('i.   Atacama.  Chile,     Presumably  an  erro- 
neous title  for  the  Fan41on  mine  of  the  Copiap6  Mining  Co.,  Ltd, 
FARGO  GOLD  &  COPPER  MINING  CO.  OREGOIf. 

Office:   Fargo,  N,  D.     Mine    otTiee:     I mnaha,  Wallowa  Co.,  Ore,    II.  M. 
Peterson,     president;    J.  A.     Husebye,    scH'n^tary     and     treasurer;  Charles 
Wallace,    superintendent.     Lands    inchule   the    Last  Chance   mine,  carrying 
auriferoiij*  and  argtMitifen^Uf*  copper  nn'>.     Has  water  jxjwer, 
FARMINGTON  GOLD  &  COPPER     MINING  &  MILLING  CO.  UTAH. 

Office:  cjire  of  J.  Stuart  WatlinRford,  secretary  and  treasurer,  Parisi 
Ky,  Mine  office:  Farmington,  I>avieK  Co.,  Utah.  C.  H,  White,  president; 
Anton  Hartman,  sufjcrintendent.  Capitalization,  $250,t)00,  sharts  $1 
par.  Former  manager,  Frc»d,  H,  Perkins,  was  arrested,  1906,  on  charge  of 
embezzling  $2,000  from  the  company. 
FARRELL  COPPER  CO.  MONTANA, 

Succeeded,  circa  1902,  by  Pittsburg  Sl  Montana  Copper  Co, 
FAUQUIER  COPPER  CO.  VtRGINIA. 

Supposed  to  hold  copper  lands  in  Fauquier  county,  Virginia. 
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FAVORITE  GOLD  ft  COPPER  MIIIINO  CO.  WASHINGTOH. 

Office:  NekonviDe,  Ohio.  MiDe  office:  Nighthawk,  Okanogan  Co., 
Wash.  J.  M.  P&rker,  president;  J.  F.  Baldridge,  secretary;  H.  D. 
James,  general  manager;  £d.  Williams,  mine  superintendent.  Lands,  14 
full  and  14  fractional  claims,  adjoining  the  Nighthawk  mine,  on  Mt.  ElUeme- 
ham,  in  the  Wanicutt  Lake  district,  34  miles  from  the  Canadian  Pacific 
railway,  showing  5  veins,  of  which  one,  ranging  1'  to  5'  in  width,  is  opened  by 
a.^95(K  upper  tunnel  and  an  85(K  lower  tunikel  on  the  Giant  claim,  latter 
diriven  on  a  3'  vein  of  ore,  showing  values  in  lead,  silver,  copper  and  gold, 
principally  the  former. 
irniA  LA  Ft.  MEXICO. 

Mine  office:  Jimuloo,  Coahuila,  Mexico.  Pearson  &  Randall,  owners; 
Geo.  Pearson,  manager.  Ores  carry  copper,  gold  and  silver.  Presumably  idle . 
FEDERAL  COPPER  CO.  MICHIGAN. 

Office:  207  First  Natl  Bank  Bldg.,  Duluth,  Minn.  Peter  L.  De  Voist,  pi«s- 
ident ;  F.  D.  Adams,  secretary  and  treasurer.  Organized  1902,  under  land's  of 
Minnesota,  with  capitalization  $600,000,  shares  $10  par.  Lands,  360 
acres,  adjoining  the  Miskwabik,  in  Houghton  township,  Keweenaw 
county,  Michigan.  Property  is  supposed  to  carry  the  northern  extension 
of  the  Kearsarge  amygdaloid.  Idle. 
FEDERAL  COPPER  CO.  WYOMIFG. 

Letter   returned   unclaimed  from  former   office,   Laramie,  Wyo.     Was 
supposed  to  have  lands  in  Carbon  or  Albany  counties,  Wyoming. 
FEDERAL  COPPER  CO.,  LTD.  WISCOHSIH. 

Apparently  succeeded,  circa  1902,  by  Federal  Gold  A  Copj^r  Co. 
FEDERAL  COPPER  MnUNG  &  ARIZONA,  NEW  MEXICO  &  TEXAS. 

SMELTING  CO. 

Office:  New  York.  Floyd  H.  Wilson,  president;  J.  H.  Russell,  re- 
ceiver,  care  of  State  National  Bank,  El  Paso,  Texas.  Property  was  a  100-ton 
smelter,  at  EU  Paso,  Texas;  also  mineral  lands  in  the  Organ  Mountains, 
Donna  Ana  county.  New  Mexico,  and  a  controlling  interest  in  the  Dragoon 
BAining  Co.,  at  Johnson,  Cochise  county,  Arizona. 
FEDERAL  GOLD  &  COPPER  CO.  NEVADA  &  WISCONSIN. 

Office:  214  Lumber  Exchange,  Minneapolis,  Minn.  Mine  office:  Day- 
ton, Lyon  Co.,  Nev.  C.  S.  Dudley,  president  and  general  manager;  M.  B. 
Cobum,  vice-president;  H.  S.  Dudley,  secretary  and  treasurer.  Organised 
1902,  under  laws  of  Arizona,  with  capitalization  $2,500,000,  shares  $1  pcu-. 
Lands  include  600  acres  in  the  St.  Croix  valley,  Burnett  county,  Wisconsin, 
and  520  acres  6  miles  southeast  of  Superior,  Douglas  county,  Wisconsin,  these 
tracts  lying  on  the  St.  Croix  and  Minong  native  copper  ranges.  Landed 
holdings  in  Nevada  were  7  claims,  in  the  Como  district,  including  the  Como- 
Eureka  mine,  showing  4  parallel  veins,  estimated  by  management  to  carry 
average  values  of  $8  to  $20  per  ton.  Mine  has  a  350^  shaft,  i^ith  750^  of 
drifts  and  crosscuts.  E^quipment  includes  an  electric  light  plant  and  a  100^ 
ton  concentrator.  Mill  was  run  for  several  months,  late  in  1905,  apparently 
for  gold  values,  and  produced  about  $16,000.    As  management  estimates 
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average  cost  of  mining  and  milling  at  $3,50  or  less  per  ton,  it  is  evident, 
eitlier  that  valu«  of  ore  has  been  overL*s^ti mated,  coat  of  rnining  and  mill- 
ing  overesti mated,  or  that  amount  of  ore  in  siglil  is  very  small. 
FEDERAL  GOLD  A  COPPER  MINING  CO.  UTAH. 

Office:  612  Mt-Corniek  Bklg.,  Suit  Lake  City,  Utah.  Mine  office:  Blue 
Acre,  Beaver  Co,,  Utah.  Hon.  Heber  Wells,  president;  A.  Stuart,  secretary; 
E.  W.  Young,  general  manager;  J.  E.  Meyer,  auperintendent;  W.  A.  WilM>n, 
engineer.  Organized  Jan.  20,  1903,  under  laws  of  Utah,  with  capitalization 
|1,000,0[X},  shares  ill  par.  Lands,  eaid  to  be  9  patented  claims^  arm 
IHO  acres,  in  the  Beaver  Lake  district,  between  the  O.  K.  mine  of  the 
Majestic  and  the  properties  of  the  Newhouse  company,  but  it  has  been  as- 
serted that  there  are  adverses  on  4  claimi<.  Property  shows  a  numl>er  of 
fissure  and  contact  veins,  carrying  gold,  silver,  copjx^r  and  lead,  in  country 
rocks  of  granite-porphyry,  quartzite  and  limestone,  opened  by  a  40'  tunnel 
and  9  pits  and  shafUi^  deepesst  SO'.  Was  discovered  and  worked  many 
years  ago,  prtiUudng  about  S  100,000  worth  of  ore.  Property  regarded  aa 
promising.  Idle. 
FEDERAL  MINES  CORPORATIOIf .  COLORADO. 

Mine  office:    Idaho  Springs,  Clear  Creek  Co.»   Colo.     Ores   carry    gold, 
silver,  loud  and  cup|jc'r.     Has  steam  power 
FEDERAL  MimUG  CO.  '  ARIZONA, 

Beorganixetl,   1905,  as  Gila  Valley  Copper  Co. 
SOCIETA  MINIERE  DELLA  FETOCE  MASSETAN A.  ITALY. 

Mine  offit-e:  ytlnsaa.  Marittima,  Grosseto,  Italy,  Property  shows  vein« 
or  lenat^s,  ranging  6*  to  65'  in  width,  carrying  rlmleopyrite,  associat<»d  with 
iron  pyrites,  in  a  quartz  gangue,  ami  oct'a«ional  native  copper.  Fir^t-grade 
ore,  averaging  about  11%  copper,  is  heap-roasted  at  the  mine  and  smelted 
at  Leghorn,  and  second-grtide  ore,  averaging  about  3%  copper,  is  heap- 
roast  c»d  and  It'uehfd  at  the  mine. 
FEIfOCHIA  MINING  CO.  MEXICO, 

Letter  returned  unclaimed  from  former  mine  office,  Magdalena,  Sonora, 
Mexico. 
FENTRESS  MINING  CO.  NORTH  CAROLINA. 

Office:  52  Braadway,  New  York.  Mine  office:  Cent^^'r,  Guilford  Co», 
N.  C,  Henry  J.  I>exter,  president;  Chius,  W.  8cott,  secretary.  Property 
is  the  Fentrcsa,  or  North  Carohna  mine,  opened  and  worked  previous  to 
circa  1H6D.  Has  a  3'  to  4'  vein,  dipping  at  38**  to  60°,  opened  to  depth  of 
310'.  Has  steam  power  and  IQ-stamp  mill,  producing  gold  bullion  and 
copper  coni^pn Urates,  when  working.  Presumably  idle. 
FERNANDO  MINING  CO,  MEXICa 

Office:  I'J  Ash  hurt  on  Place,  Boston,  Mass,  Mine  office:  San  Fer*iando, 
Tamazula,  Durango,  Mex.  Col.  T.  L.  Liverniore,  treasurer;  Courtney  de  Kalb, 
omnager.  Ores  carry  gold,  silver  and  copper.  Has  water  and  electrio 
power,  with  concentrator,  and  employed  circa  250  men,  at  last  aisoouota. 
Production,  1903,  was  554,609  lbs.  fine  copper. 
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FERRIS-HAG6ARTT  COPPER  MIIIINO  CO.  WTOMIHG. 

ContibUed,  through  stock  owiiership,  by  Ptenn  Wyomiog  Copper  Co. 
COMPAftiA  DE  imiAS  FERROCOBRIZAS.  SPAIH. 

Office:  San  Isidro,  16,  Sevilla,  Spain.  Mine  office:  El  Carpio,  Cor- 
tegana,  Huelva,  Spain.  Don  Salvador  Sdnchez  Castafiec,  agent.  Lands, 
11  old  mines,  including  the  Santa  Maria  de  Gracias.area  73  hectareas,  leased 
to  the  Sociedad  Francaise  de  Etudios,  of  Paris.  Mines  were  worked  in  very 
ancient  days.  Ore  is  cupriferous  iron  pyrites,  to  be  shipped,  over  a  new 
railroad  line,  to  Valdelamusa.  for  export. 
irniAS  f£  y  ESPERANZA.  SPAIN. 

Mine  office:  Ribas,  Gerona,  Spain.     Are  working  on  a  small  scale. 
FmELITY  iminiG  CO.,   ltd.  MICHIGAN. 

Office:  care  of  I.  P.  Griswold,  chairman,  Allegan,  Mich.  C.  G.  Tur- 
ner, secretary;  H.  F.  l^farsh,  treasurer.  Organized  February,  1903, 
withcapiUlization  $300,000.  Lanils  are  in  Section  15,  T.  50  N.,  R.  40  W., 
2Vi  miles  northwest  of  the  Victoria  mine,  Ontonagon  county,  Michigan. 
No  mining  work  done. 
MIHA  FILOMENA.  CHILE. 

Mine    office:    Chailaral,    Atacama,    Chile.     Baldomero    Luna,    o^^-ner: 
S.  Rojas,  superintendent.     Has  steam  power,  employing  cirea  50  men. 
FINLETTER  &  HARVEY.  ARIZONA. 

Mine  sold,  1905,  to  Keystone  Copper  Co. 
FINLEY  GOLD  &  COPPER  MINING  &  MILLING  CO.  UTAH. 

Letter  returned  unclaimed  from  former  mine  office.  La  Sal,  Utah.     C.  A. 
Finley,  general  manager.     Lands    were    3    claims,  at    the    foot    of    Horse 
Mountain,  carrying  ores  giving  returns  of  $32.40  per  ton,  from  small  smelter 
shipments. 
FIRE  STEEL  MINE.  MICHIGAN. 

Lands,  160  acres,  being  the  NW  }4  of  S.  22,  T.  51  N.,  R.  37  W.,  On- 
tonagon county,  Michigan.     Opened  1852,  closed  1855;  since  idle. 
FIRMINA  COPPER  CO. 

Organized  June,  1905,  under  laws  of  Maine. 
FIRST  CHANCE  MINING  CO.  WASHINGTON. 

Mine    office:    Excelsior,    Pierce   Co.,    Wash.     F.    M.    Lewis,    president. 
Ores  are  refractory  and  company  plans  roasting  them. 
FISKUM  SYNDICATE,  LTD.  NORWAY. 

Offices:  Basildon  House,  London,  E.  C,  Eng.  Mine  office:  Kongs- 
berg,  Norf^-ay.  C.  S.  Goodwin,  secretary.  Organized  March  2,  1905,  with 
capitalization  £2,400,  shares  £1  par;  issued,  £2,375.  Property  is  an  op- 
tion on  50  claims,  carrying  copper,  lead  and  zinc,  on  which  a  little  work  has 
been  done. 
FITZROY  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  11,  St.  Helen's  PL,  London,  E.  C,  England,  and  79,  Pitt  St., 
Sydney,  New  South  Wales,  Australia.  Mine  office:  Mt.  Chclmors,  Queens- 
land, Australia.  P.  Charley,  chairman;  C.  3.  Goodwyn,  secretary.  Or- 
ganized August  15,  1902,  with  capitalization  £18,000,  shares  £1  par;  issued, 
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£S,097.  Properly  is  the  Alt.  Chnlniers  mine,  area  140  acres,  near  Rock- 
hampton,  reop<?ned  1902,  liftcr  many  years*  idkness,  property  b^ing  held 
under  option  of  purchiuse.  Tl\e  mine  Imjs  large  lenses  of  ore,  occurring  in 
sedimentary  rocks^  in  connection  with  dioritic  intnisioris.  Ores  are  aurif- 
erous and  slightly  ardent iferou??  iron-copper  sulphides*  giving  average  re- 
turns of  alKiut  \J}*^o  copix*r,  1  dwt.  silvur  and  I  dwts.  gold  pr  long  ton. 
Property  L?  J  mile.s  from  a  state  railway.  Equipment  includes  a  small 
stfum  phint J  uiill  with  20  gravity  stamps  and  vanners,  and  a  (3i>-ton  amel- 
tcr,  but  wet  concentration  docs  not  seem  to  have  given  successful  rcsulta, 
and  mine  .should  \m  worked  0|>en-cast, 
FIVE  METALS  MINING  CO,  ARKANSAS. 

Correct  title  is  North  Arkansas  Zinc,  Copper,    Lead^    Silver    &    Gold 
Mininp^  Co. 
FIVE  POINTS  COPPER  MIIflNG  CO.  ARIZONA. 

Mine  ofHce^  Glolie,  Gila  fV>,,  Arij?,  A.  T,  Hammons,  treasiirer; 
J.  C.  Brit.t,  aujx'rinti'ndent.  Landn,  i^iindry  claim.^,  inciuding  the 
Ciark,  Lockwood,  and  Yitn  Wa^enen  ^iTinps.  area  31  claims,  lyinjcj  near 
the  Gibson  Copper  Co.,  14  miles  west  of  Globe,  near  the  head  of  Pinto  Creek, 
with  5  additiomil  claims  ncMr  Blooily  Tanks.  Property  shows  malachite^ 
near  surface,  with  some  azurite  and  chak^cite  at  a  little  depth,  and  the 
company  claims  to  luive  thousantb  of  tons  of  4%  to  10%  copper  ore. 
Mine  has  given  ores  assaying  up  to  ^H%  copper  and  49  ot.  silver  per  ton, 
with  a  trace  of  gold.  The  350'  Cracker  Jim  shaft  shows  a  20*  vein,  giviniK 
assays  of  4%  to  12%  copper.  The  IStV  Solace  iiichne  slmft  is  1,500'  from 
the  Cracker  Jim,  An  SO-li.  p.  first -mo*  ion  hoist  lia^  been  ordered,  and 
plans  have  been  drawn  for  a  3 2-5- ton  concentrator.  Shipments  were  b«- 
gun,  to  the  Old  Dominion  smelter,  Mareli.  17,  11M)6.  Property  is  consid- 
ered promising. 
W,  S.  FLETCHER  MINING  &,  SMELTING  CO.        ARIZONA  &  CALIFORIHA. 

Sncceedrd,  Mareh,  VM}'),  by  xVriKona- Mexican  Mining  &  Smelting  Co, 
FLINT  STEEL  MINE.  MICHIGAN, 

A  tract  of  4fK*  arrps,  near  flie  Michigan  mine,  in  Ontonugon  eounty, 
Michigan.     Produced  4ir»  tons,  458  lbs.  line  copfx^r,  at  a  consitlerablc  loss. 
Idle   si  nee   riren    IS75« 
FLORENCE  MINING  CO,  UTAH. 

A  company  by  this  nana^  is  said  to  lisive  0-10  aeres,  rn  the  extreme  cast- 
em  part  of  tlip  IJintjih  RfsiTvation,  Ttiih.  with  a  promising  copprT  showing. 
FLORENCE  MINING,  MILLING,  SMELTING  COLORADO. 

Sl  REFINING  CO. 

OfiifX''  Florence^  Colo.     I^iinds,    18    claims,    in    Custer    county,     C<>I- 
orado,   showing  a  small  vein   giving  good  asHfiy.**  in  copper.     Presumably 
idlo. 
FLORENCE  SMELTING,  MINING  &  MILLING  CO.  ARIZONA. 

Othrf*:  cam  of  J,  IL  Mtt";d>e,  pR'sitlent  and  matiaj;:er,  Phu  nix.  Ariji. 
Mine  ofBee:  Price,  Pinal  C^o.,  Ariz,  Linda  ii  ,lude  Ihe  Mineral 
Hill   gro\jp,    Grace,    Blue    fk-lh    Alice   and   other   properties,    having    lead 
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mud  eopper  ores.    Company  has  a  smelter,  wit  h  a  35-ton  lead  stack,  apparently 
moved  from  Phoenix  to  Price,  and  is  said  to  plan  erection  of  a  copper  stack. 
FLYING  DUTCHMAH  MnUNG  CO.  UTAH. 

Lands    are    somewhere    in    Tooele  county,    Utah,   near  the  property 
of  the  new  Utah  Mining  Co.     Herman  Hoesh,  superintendent. 
F.  M.  &  D.  COPPER  MDOIfG  CO.  COLORADO. 

Office:  care  of  Bernard  McCaffrey,  Denver,  Colo.  MineofRce:  Morrison, 
Jefferson  Co.,  Colo.  Lands,  560  acres^  patented,  near  Bear  Creek,  about 
8  miles  west  of  Morrison,  opened  by  eO(y  of  tunnels  and  a  165'  main 
shaft,  upper  15(y  passing  through  a  gossan  capping  of  15'  to  3(/  width, 
carrying  small  gold  values,  and  showing  about  5'  of  ore  in  the  bottom, 
mainly  sulphide,  with  some  malachite,  said  to  carry  circa  11%  copper  and 
$3.50  gold  and  silver  per  ton. 
FOLDAL  COPPER  &  SULPHUR  CO.,  LTD.  NORWAY. 

Offices:  6,  Old  Je\%Ty,  London,  E.  C,  Eng.  .\lex.  Davidson,  Leigh 
Hoskyns,  Stanley  Clay  and  Sidney  St.  J.  Steadman,  directors;  Chas.  Forbt>s, 
secretary.  Organized  1906,  with  capitalization  £350.000,  sliares  £1  ptir, 
in  150,000  shares  preferred  and  200,000  sliares  ordinary  stock.  I^iids 
arc  four  old  mines,  known  as  the  Juliana  Marie,  Knutshovd,  Grev  Mohke 
and  Grimsdal,  area  circa  3,000  acres,  in  t\\e  Roros  district  of  Non^-ay. 
Properties  were  worked  for  about  150  years,  and  have  produced  circa  350,000 
tons  of  ore.  It  is  estimated  by  t\\e  management  tliat  about  250,000  long 
tons  are  now  ready  for  stoping.  Mines  show  a  vein  of  circa  10'  width, 
of  practically  solid  cupriferous  iron  pyrites,  said  to  average  2*:^  copper  and 
46%  sulphur,  and,  if  tliis  estimate  holds  good,  the  property  scarcely  can 
fail  to  make  a  profitable  mine,  under  good  management.  An  aerial  tram 
or  narrow-gauge  railroad  is  required,  for  production  to  the  best  advant:ige. 
FOND  DU  LAC  lONE.  WISCONSIN. 

A  prospect,  in  Douglas  county,  Wisconsin,  on  which  two  shafts,  deep- 
est 65',  were  sunk  in  1899,  giWng  a  fine  showing  of  native  copper  nx*k,  said 
to  have  been  brought  from  Michigan  for  the  purpose. 
F0RA9  MINE.  ARIZONA. 

Office  and  mine:  Stoddard,  YaN-apai  Co.,  Ariz.  Sinnuel  Foran,  owner. 
FORD  COPPER  CO.  COLORADO. 

Letter  returned  unclaimed  from  former  mine  office:  Georgetown,  Colo. 
Property,  in  Eldorado  county,  Colorado,  was  said  to  carry  values  in  gold 
and  copper,  former  predominating. 
FOREST  MINE.  WASHINGTON. 

Mine  office:  Darrington,  Snohomish  Co.,  Wash.  Thos.  Parks,  sujvr- 
intendent.  A  prospect,  slightly  developed  by  tunnel.  Presumably  iille. 
FOREST  HILL  CONSOLIDATED  BONING  &  MILLING  CO.       COLORADO. 

Office:  420  Exchange  Bldg..  Denver,  Colo.  Mine  office:  Tin  Cup, 
Gunnison  Co.,  Colo.  L.  Cavnah,  president;  J.  C.  Jensen,  st^cretary 
and  superintendent.  Has  steam  power  and  two-stamp  mill.  Com- 
pany has  been  endeavoring,  since  circa  1S96,  to  develop  gold,  silver,  lead 
or  copper  oiiDes,  at  Tin  Cup  and  elsewhere.     Presumably  idle. 
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EDWIH  FORREST.  WEW  MEXICO. 

VlTice  and  mine:  High  Rolls,  Ot^ro  Co.,  K,  M.  Said  to  have  cliiimti, 
oi>erieLl  by   10'  shaft,  showing  u  12'  vein  of  copper  ore» 

compaSia  minera  la  FORTUWA.  MEXICa. 

Mine  office:    Tepey.al/i,    Af^uascalientes,    Mexico,     Geo.    B.   Wardnian, 
8Uperintcndent.     Operates   La   Fortuna   and   adjoining   mines,    opened    by 
shafts,  carrying  copper  and  silver   ores,     Uaes  aninuil   power  and  employa 
about  30(>  men. 
FORTUNA  copper  CO,  CALIFORNIA. 

Office  and  mine:  Fort  una,  Humboldt  Co.,  CaK  P,  J,  MuUey, 
prenident  and  gmeral  tuaniiger;  Frank  I>egg,  viee^prt*t«ident :  C»  A,  Koat- 
man,  severe  ta  r}*^ ;  Fort  una  Merchandising  Co.,  treasurer:  A.  E.  Purdy»  super- 
intendent.  Organized  June  S,  11^)1,  under  laws  of  California*  with  cap- 
italization $70.t)rM),  hluin^s  $5  jiur.  Lands,  32  claims,  area  640  acres,  in 
Trinity  county,  Cahforiiia,  opened  by  tunnels  of  GO'  and  'JW,  showing  orps 
timt  liave  assayed  2S%  copper  and  $3  gold  per  ton,  in  veins  of  12*  to  16* 
width, 
FORTUNA  GOLD  &  COPPER  CO,  ARIZONA. 

Office  and  mine:  care  of  C,  M.  Clark,  pn^yident,  Phcenix,  Maricopa  Co, » 
Arizona.     Latidi*,  o  claims,  including  the  Scarlet  mine,  circa  20   milea  nonh 
of  Ph«i  nix,  .said' to  givt-  u  promising  ore  showing, 
FORT01fA  GRAWDE  COPPER  CO.  NEVAI>A. 

U'tfer  returned  unclaimed  from  former  mine  office,  Ely,  Nevada. 
rORTDNA  GROUP.  CALIFORNIA- 

Office:    care  of  E,   O,   Harrison,   o\^'ner,  Callahan,   Cal.     Lands     an? 
in   Siskiyou   county,   California.     Ort^   is   chaicopyrite  associated  with  pyr- 
rhotite,  traversihi:  dioriie,  opened  by  shafts,     Pm.sumahly  idle, 
FORTUNA  MMIWG  CO.  MEXICO, 

Oifiw  and  mine:  La  Cananea^  Sonora,  Mexico,  J,  A.  Daugherty,  preb- 
ent  and  general  manager;  M.  J,  Thomas,  vice-president;  B.  S,  Peber, 
ecretary;  P,  J.  Telutnry,  treasurer;  Peter  Kemp,  si\iperintendent,  Oripiti- 
ized  July  3,  1905,  yiidcr  laws  of  Arizona,  with  capitalization  $1,500,000, 
shares  $5  |>ar.  Lands,  121  perleneneias,  20  milcvS  south  of  Cananea,  in  the 
Sierra  Az\d  Mountains.  Property,  opened  by  Mexicans,  was  abandoned, 
circa  18H0,  on  account  of  water.  Ores  are  argentiferoua  lead  and  cop- 
per, witli  lead  v.ahies  predominating. 
FORTUNA  MUnNG  CO.  UTAH. 

Ofhcc*:  can*  of  George  F,  Richarda,  Jr,,  secretary  and  treasurer,  Salt 
l^ke  City,  Utah,  Mine  office*  Bmgham  Canyon,  Salt  Lake  Co.,  Utah. 
Em|»loys  4,5  men.  Simon  Bamberger,  president:  Sidney  BumberRer,  gen- 
erJ  manager  J.  Start,  superintendent.  Organized  Murch  10,  UM)1.  with 
capitalization  $300,OCK),  Linds,  circa  200  acres,  adjoining  the  Ohio  Copper 
Co»,  showing  con^demble  development. 

A  blind  shaft,  starting  from  a  tunnel,  \b  planned  to  be  deepened,  on  the 
vein.  Property  is  eaid  to  «how  a  i'  vein  averaj^ng  35%  lead,  8  ot.  silver 
and  0.08  oz.  gold  per  ton,  also  a  7'  vein  averaging  about  15%  ooppefi  but 
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these  estimates  are  too  high.    Has  a  gasoline  hoist  and  an  old  mill,  which 
it  is  planned  to  equip  with  new  concentrating  tables.     Property  is  regarded 
as  promising. 
FORTUNA  MINING  &  MILLING  CO.  UTAH. 

This  property,  at  Bingham  Canyon,  Salt  Lake  county,  Utah,  is  under 
lease  to,  and  is  operated  by,  the  Bingliam  Consolidated  Mining  &  Smeking  Co. 
FORTUNE  COPPER  &  FINANCE  CO.,  LTD. 

Offices:  10,  Basinghall  St.,  London,  E.  C,  Eng.,     Organized  July  22, 
1901,  with  capitalization  £25,000. 
FORTY-FIVE  CONSOLIDATED  MINING  CO.  WASHINGTON. 

Dead.     Lands    now    held    by    Magus    Mining    Co. 
FORTY-SEVEN  MINE.  WASHINGTON. 

Letter  returned  imclaimed  from  former  mine  office,  Index,  Wash. 
FOSS  RIVER  CONSOLIDATED  COPPER  CO.  WASHINGTON. 

Office:  315  American  National  Bank  Bldg.,  Everett,  Wash. 
Employs  9  men.  Albert  Mclntyre,  president  and  general  manager; 
E.  A.  Nickerson,  vice-president ;  F.  B.  Smith,  secretary ;  Leighton  Howard- 
Smith,  treasurer;  MiUnor  Roberts,  engineer.  Organized  December  10, 1901, 
under  laws  of  Washington,  with  capitaUzation  $1,000,000,  shares  $1  par. 
Lands,  18  claims,  area  33  acres,  also  a  30-acre  millsite  and  40  acres  of  tim- 
ber lands,  in  the  Foss  River  district  of  King  county,  Washington,  opened 
by  a  55'  shaft  and  tunnels  of  35',  45',  65'  and  310',  showing  several  veins, 
of  which  the  largest,  estimated  at  180'  width,  shows  bomite  and  chalco- 
pyrite,  giving  assays  of  3%  to  54%  copper,  2  oz.  to  40  oz.  silver  and  80  cents 
to  $44  gold  per  ton.  Management  plans  continuation  of  development 
work  and  installation  of  water  power  and  4-drill  air-compressor. 
FOULD  et   COMPAGNIE.  SPAIN. 

Office:  Paris,  France.     Mine  office:  care  of  Don  Guillermo  Sundheira, 
agent,  Huelva,  Spain.     Property  includes  La  Cartagenera  and  other  mines, 
at  Cazalla  de  la  Sierra,  Se villa,  Spain,  undergoing  exploration  at  last  ac- 
counts. 
FOUR  B»S  MINING  CO.  COLORADO. 

Mine  office:   Turret,  Chaffee  CJo.,   Colo.     David   Allen,   superintendent 
at  last  accounts.     Operates   the  Jasper  mine,   carrying    golS,    silver    and 
copper  ores.     Has  gasoline  power. 
FOUR  BROTHERS  MINE.  WASHINGTON. 

Letter  returned  unclaimed  from  former  mine  office,  Silverton,  Sno- 
homish Co.,  Wash.  Lands  were  4  claims,  having  about  500'  of  development 
work,  mainly  tunnels,  showing  ores  carrying  copper  gold  and  silver.  Idle. 
FOUR  METALS  MINING  CO.  ARIZONA. 

Office:  21  South  Center  St.,  Pluvnix,  Ariz.  Mine  office:  Washington. 
Santa  Cruz  Co.,  Ariz.  F.  L.  Blumer,  president  and  treasurer;  Oliver 
P.  Morton,  vice-president;  H.  A.  Owen,  secretary;  Geo.  D.  Gross,  man- 
ager; preceding  officers  and  E.  E.  Barrett,  directors.  Organized  1903,  under 
laws  of  Arizona,  with  capitahzation  $2,000,000,  sliares  SI  par.  Lands,  40 
claiins,  area  680  acres,  south  of  the  Mowry  mines,  in  the  Patagonia  dia- 
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trict,  oi^oncd  by  bliuft  aiiJ  tunnel,  ivith  circa  3,500'  of  workings,  shot^'itig 
ores   giving    fair   assay   valutas  in  copper,  lead,    sQver  and  gold,     A  sm^ 
test  Bhipment  of  ore,  from  the  ChambtTlain  tunnel,  to  the  El  Faso  smelter, 
gave  net  returns  of  $00  per  ton,     Mamigement  plana  building  a  mill. 
FOUR  METALS  MINING  CO.  COLORADO, 

Oflicc:  Equitablt'  lildfj.,  St,  Ix»uis,  Mo,  Letter  returned  unclaimed 
from  former  mine  olTie<%  Silvorton,  San  J  nan  Co.,  Coin.  W.  Frank  Car- 
ter, prcBident ;  R.  M.  8cniK(.?s,  secretary  and  treasurer;  Joseph  H.  Shock- 
ley^  superintendent.  Organized  Jiitmary  17,  18419,  under  laws  of  Colorado, 
with  capitalizHtion  S'2,fK)0,(XX>,  shures  $1  jxir.  I^iinds  were  17  claims,  area 
516  acres,  at  Silverton,  San  Juan  county,  and  in  Ingraham  buj^in,  near  Tel- 
luridc,  San  Mifryol  county,  Colorado,  Had  a  mill  at  the  Palmyra  mine, 
and  a  steam  plant  at  the  ,'\ndrus  mine,  near  Tellu ride, 
FOUR  METALS  MINING  CO.  UTAH, 

Office;  care  of  G.  L.  Moats,  general  nmuager,  Salt  lake  City,  LTtah, 
H.  Hugo  Brandcis,  pret?ident;  R,  P,  Hill,  secretary.  Lands  are  in  the  Dug- 
way,  or  Deep  Creek  district,  Utah,  and  carry  auriferous  and  argentif- 
erous copper,  zinc  and  lead  ores.  Mine  is  opened  to  depth  of  -lOO'  and 
has  a  smull  concentrator,     Pre^sumubly  idle, 

FOURTH  OF  JULY  MINING  &  MILLING  CO.  COLORADO. 

Mine  ofRre:   Eldora,  Boulder  Co.,  Colo.     J,    B,  Johnson,   stujerintend- 
ent,     Isopeni?il  by  sluifts  and  lias  a  22ty  tunnel,  planned  to  cut  the  Olympic 
id    Fourth   of   July    veins,    frotn    which    as^stiyt;   of    2'i%  to   15%  copper, 
ame  lead,  50  oz.  to  125  oz.  silver,  and  $30  to  $80  gold  per  ton,  liave  been 
eecurtni.     Idle. 
DUNCAN  FOX  y  CA.  CHILE. 

Mine  office:  C^bija,  Toeapilla,  Antofaga^sta,  Chile,     Firm  owns  a  large 
iiumb<*r  of  copper  claims,  near  Cbbija  and  elsewhere,   in  the  TocapiUa  dlA- 
tnct  of  the  province  of  Antofagiu'^ta, 
SOClfiTS  DES  MINES  et  FONDERIES  DE  FRANCADO.  CORSICA. 

Mine    ofTice:    Ajiifcio,  Corsica.     Capitrili/.ation,    2(K),000    francs,     shares 
IfMl   francs  par.     Lands  are  exteiiaive,   holdings,   including  the  Morosaglia, 
San  Lorenzo  and  other  copper  depositj^,  said  to  carry  an  average  of  7%  cop- 
per ore, 
SOCltrfi  FRANCAISE  DE  ETUDIOS.  SPAIN. 

Office:    Paris,    Fnmce,     Mine    office:    El    Carplo,    C^ortegana,    Huelva, 
Spain.     Property  is  sundry  oltl   niinos  of  cupriferous  iron  pyrites,    lea^d 
from  the  Comparlfa  de  Minas  Ferrocobrizas. 
COMPAGNIE  FRANCAISE  DES  MINES  DE  SPAIN, 

CUIVRE  D'AGUAS  TENIDAS. 

SucceeiJed  by  Soci^ti?  Franeuirk.^  des  Pyrites  de  Iluelva. 
COMPAGNIE  FRANCAISE  DES  MINES  DE  RUSSIA. 

CUIVRE  D'AKHTALA. 

Offices:  Rue  Tronchct,  27  bis,  Paris,  France.  Lands,  sundry  ooppei 
properties,  in  the  Russian  Caucasus.     Presum^iblv  idle 
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WCltrtt  FRANCAISE  DBS  PYRITES  DE  HT7ELVA.  SPAIH. 

Offices:  Rue  de  Chateaudun,  39,  bis  Paris,  France.  Mine  office:  Val- 
delamusa,  Huelva,  Spain.  Don  Caries  Marclml,  agent;  Victor^  Prevost, 
superintendent.  Oi^anized  December,  1899,  with  capitalization  3,500,000 
francs.  Company  succeeded  the  Soci^t^  Francaise  des  Mines  de  Cuivre 
d'Aguas  Tenidas.  Lands  include  sundry  mines,  among  these  being  the 
Confesonarios  at  Valdelamusa,  Perrunal  and  others  at  Cortegana,  and  £1 
Carpio  at  Huelva.  Product  is  cupriferous  iron  pyrites,  and  for  1904,  pro- 
duction was  157,821  metric  tons  of  raw  ore,  and  13  tons  of  cement  copper. 
While  low  in  copper  tenor,  the  ores  are  rich  in  sulphur. 
SOCI£t£  FRANCAISE  MINI^RE  ET  SERVIA. 

M^TALURGIQUE  EN  SERBIE. 

Offices r  Rue  de  Courcelles,  147,  Paris,  France.     Lands  are  sundry  cop- 
per claims  in  Servia. 
ANDRES  FRANCHY.  PERt}. 

Mine  office:    San    Marcelo,     Yauli,     Peni.     Is  a  small     producer    of 
aigentiferous  copper  ores. 
SOCI£t£  MINI^RE  ET  M^TALURGIQUE  SPAIN. 

FRANCO-ESPANGNOLE. 

Offices:  Rue  de  Lisbonne.  8  bis,  Paris,  France. 
FRANCISCO  ARMANDAIZ  SUCESORA.  MEXICO. 

Office:  Apartado  Postal  37,  Monterey,  N.  L.,  Mev.  Mine  office*  Cer- 
ralvo,  Nuevo  Leon,  Me>:.  Property  includes  the  l^efugio  and  Barredon, 
which  are  producers  of  slightly  argentiferous  lead  ores,  and  excellent  prop- 
erties, also  the  Colorado  mine,  carrying  coppt»r  up  to  3%.  Properties 
employ  about  50  men,  and  are  said  to  be  under  bond  and  lease  to  New  York 
parties. 
FRANKLIN  MININ6  CO.  .^  MICHIGAN. 

Office:  iA-  Congress  St.,  Boston,  Mass.  Mine  office:  Hiincock,  Hough- 
ton Co.,  Mich.  Employs  about 600  men.  Francis  II.  Raymond,,  president; 
Daniel  L.  Demmon,  secretary  and  treasurer;  R.  M.  Edwards,  manager; 
preceding  officers,  John  C.  Watson  and  Stephen  R.  Dow,  directors;  Cyrus 
Truan,  mining  captain  at  old  Frankhn;  John  Doney,  mining  captain  at 
Franklin  Junior;  Amo  Jaenig,  clerk ;  p]dward  Warne,  mill  superintendent. 
Organized  April  3,  1857,  under  laws  of  Michigan;  reincorporated,  1887, 
for  30  years;  capitalization  since  increased  to  $2,500,000,  sliares  $25  par. 

Official  returns  to  the  state  of  Michigan,  as  of  date  January  1,  1905, 
disclose  the  follo%ving  figures: 

AmcAint  of  cash  paid  in  on  capital  stock $1,040,333 .  58 

Entire  amount  invested  in  real  estate 54,901 .  50 

Amount  of  personal  estate 234,575 .81 

Amount  of   floating  debt 108,882.21 

Amount  paid  in  by  conveyance  of  property  is  unknown,  as  old  books 
were  burned. 

Lands  include  160  acres  at  the  old  Franklin,  1,359  acres  of  surface,  and 
mineral  rights  to  160  acres,  at  the  Franklin  Junior,  and  a  millsite  at  Grosse 
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Point e  of  nt-nrly  200  iicres  urea  with  ano  mile  frontage  on  Portage  l^Uce. 
The  old  mine  comiiMts  of  the  wjuthvvoMf  i^uarler  of  i^tction  2,  Town  55  North, 
Hunge  33  West.  The  Junior  mine,  opened  I.S60,  wa  the  Albany  &  Boston, 
wnd  renjwned  tlie  Peninsula  in  1S82,  and  was  bought  by  ttn-  FiunkUn  in 
1895, 

The  old  Fninklin  mine,  ofx^ned  on  the  Pewabic  bed,  is  eurrounded  on 
three  sides  by  the  Quiney  mine,  which  Tiua  cut  off  the  Franklin  from  foU 
tovving  tlie  lode  beyond  the  boundary  line.  The  old  Franklin  15  producing 
about  300  tons  of  roek  daily  from  shaft  No.  ri,  which  is  3/200'  deep,  and 
No.  5,  which  is  2,850'  deep,  both  bottomod  at  the  Quincy  hne-  Mining 
is  almost  exclusively  scramming  old  ground  and  robbing  pillars,  lower  leveU 
having  been  gutt-ed.  The  pilbm  removed  are  usually  of  good  grade,  but 
the  reworked  ground  varies  greatly,  ranging  from  the  best  grade  of  stamp 
rock  and  heavy  coppi*r  down  to  almost  barren  rock.  A  little  native  silver 
ifl  produced  by  the  Pewabic  lode,  i\\\s  being  picked  out  by  biys  in  tlic 
Etamp  mills.  The  old  mine  is  nearing  exliaustinn,  bxit  ban  l^ez^n  at  tlie  point 
of  death  for  ten  years,  and  its  vitality  renders  all  pn^dirtions  as  tothedaU* 
of  itH  demise  extra-hawirdous.  Parallel  with  tlie  Pewabic  loile,  and  lying 
300'  to  the  westward,  ia  the  so-called  West  Lode.  This  carries  copper  in 
variable  quantities,  but  several  fair  stopes  were  developed  thereoOi  during 
1903,  and  are  being  worked  through  the  old  openings. 

The  Fninklin  JuTiior  ha^s  two  seyiaratc  mines,  these  being  the  old  Al- 
bany tfe  l3ofilf>n,  on  the  Allouex  conglomerate,  which  is  the  mine  now  worked, 
and  a  mine  opened  on  the  Pewabic  amygdaloid,  circa  1806-1899,  the  latter 
lying  475'  west  of  and  parallel  with  tlie  firht-named  mine.  The  amygdtt' 
loid  slmfts  are  numbeiT*d  from  north  to  south,  the  north  t^tuift  being  about 
0(My  south  of  the  Rhode  IsUmtl  line,  and  approximately  1,0(W  deep;  No. 
I  is  1,1W  next  south  and  al>out  ITOO,  din^p;  No.  2  ia  l,50tJ'  further  »outh 
and  ibout  1,200'  deep;  No.  3  is  l,10<y  next  south,  and  is  about  400'  in  depth. 
The  four  shafts  are  sunk  at  an  an^le  of  4S*  30',  on  a  lode  vaiying  from  3* 
to  15'  widthf  with  an  averaee  of  circa  9'.  Average  returns  secured  from 
this  lode  were  only  about  0. 15%,  or  9  lb*?,  fine  coppt»r  per  ton  of  rock  crushed* 
hence  the  amygdaloid  shafts  were  abandoned  FuJiniary,  1902,  but  at  2,000^ 
to  2,500^  dept  h  a  crosscut  may  be  <Mint  to  the  amygdaloid,  from  tlie  con- 
glomerate workingpi. 

The  Results  given  by  the  Pewabic  arnygilaloid  proving  unsatisfactory, 
the  old  Albany  &  Itnston  nnnL*,  on  the  Alki\iez  conglomerate,  was  reopened 
in  VMiO.  No,  1  shaft  was  cut  down  to  thnM>K»mpartment  si^,  TxSC  over 
all,  with  in.side  measurement  of  6'  e'xlS'  6\  This  shaft,  2,100'  deep,  ha^ 
a  direct  hoist,  raising  6-ton  skips,  good  for  one-mile  depth,  Tlie  two  bot- 
tom levels  of  No,  I  arc  said  to  average  as  well  as  the  Tamarack^  tlie  rock 
being  softer  and  better  mineralised  b**low  the  JSth  level.  Wator  is  forked 
from  the  conglomerate  opK>mngs  by  a  Cornish  pump  with  10"  !ift»  tlie  lAr(^ 
est  of  this  style  in  the  Lake  district,  which  pmbablv  is  handhng  water  9M 
cheaply  per  foof^gallnn  as  any  pump  in  Michigan.  The  oombinalion  shalt- 
rockbouse  is  40x50'  on  the  ground,  and  W  high. 
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No.  2  shaft,  1,200^  south  of  No.  1,  is  7'xl8'  4"  over  aU,  and  1,200'  in 
depth.  It  is  sunk  3'  under  the  footwall,  to  secure  firm  walls.  The  rock  a\'er- 
ages  better  than  in  No.  1,  and  the  bottom  levels  are  tlie  best  of  the  mine.  The 
equipment  includes  a  temporary  shaft-rockhouse  and  straight-drum  duplex- 
cylinder  hoist,  brought  from  No.  1  Amygdaloid  shaft,  good  for  2,000^  depth. 
It  is  planned  to  build  a  lai^e  shaft-rockhouse  and  install  a  new  double-drum 
hoist  good  for  3,000^  depth.  In  addition  to  the  two  sliafts  already  opeiKd, 
the  Franklin  Junior  tract  has  room  for  two  additional  shafts,  one  each  to 
the  north  and  south  of  the  present  openings.  The  conglomerate  lode  av- 
erages 18'  to  22'  width,  with  an  extreme  width  of  30',  and  3'  to  5'  of 
lode-rock  is  left  unmined  on  the  hanging-wall,  and  no  rock  assortment  at- 
tempted. The  congloiherate  is  more  regular  in  its  copper  contents  than 
to  the  northward,  where  it  is  very  bunchy  at  the  old  Allouez  mine. 

In  addition  to  the  Allouez  conglomerate  and  Pewabic  amygdaloid, 
the  Franklin  Junior  tract  carries  the  Mesnard  epidote,  Calumet  conglom- 
erate and  Osceola  and  Kearsarge  amygdaloids,  all  supposed  to  have  been 
opened  by  a  975'  ctosscut  sent  west  from  the  fourth  level  on  the  Pewabic 
lode,  this  showing  several  amygdaloids,  and  one  conglomerate  carrying  cop- 
per in  unpromising  quantities.  The  formation  is  found  considerably  dis- 
turbed at  that  depth,  and  a  deeper  crosscut  may  be  driven  eventually. 
Later  developments  to  the  northward  having  shown  the  Kearsarge  amyg- 
daloid to  cany  good  values  to  within  a  mile  or  two  of  the  Franklin  Junior 
boimdary,  it  was  decided  to  test  this  bod  on  the  Junior  tract.  Dr.  L.  L. 
Hubbard  estimates,  on  data  furnished  by  R.  C.  Pryor,  that  the  Kearsarge 
amygdaloid  should  lie  1,308'  horizontally  east  of  the  Allouez  conglomerate, 
which  would  indicate  that  the  old  975'  crosscut,  driven  1894,  did  not  reach 
the  Kearsarge  lode.  The  crosscut,  in  consequence,  is  being  extended  east- 
ward. Diwnond  drill  borings  lead  to  the  hope  that  the  Kearsarge  bed 
may  be  found  workable  on  the  Franklin  Junior  lands. 

Surface  equipment  at  the  Franklin  Junior  mine  includes  substantial 
and  well-equipped  machine,  carpenter  and  blacksmith  shops,  engine-houses, 
boiler-houses,  air-compressors  of  10,  12  and  36  drill  capacity,  office,  vare* 
house,  dry-house  and  a  considerable  number  of  new  and  rebuilt  dwellings 
for  emplo3re8. 

The  stamp-mill,  at  Grosse  Pointe,  is  served  by  the  Mineral  Range  rail- 
road. The  building  is  of  steel,  on  stone  foundations,  177x194'  in  size,  and 
has  a  self-supporting  brick-lined  smokestack  of  7'  diameter  and  165'  height, 
standing  on  a  52'  brick  foundation.  The  miU  lias  four  Alhs-Chalmers  two- 
way  heads,  with  20x24^  cylinders,  each  treating  an  average  of  about  350  tons 
daily,  equal  to  crushing  500  tons  of  softer  amygdaloid  rock.  Each  head 
has  a  1,000-ton  rock-bin,  and  is  equipped  with  hydraulic  separators,  which 
takeout  considerable  heavy  copper.  Each  head  has  20  rough  jigs,  15  fin- 
isher ji09,  round  tables,  and  one  Overstrom  table.  The  jigs  are  of  the 
Hodge  eccentric  type,  with  center-shield  copper  discharges,  which  obviate 
ildmming.  Foundations  are  being  built  for  a  fifth  head,  which  should  be 
In  mmffiwff^n  late  in  1906.    As  soon  as  the  fifth  head  begins  stamping,  the 
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foundatioa'*  of  two  old  Iwads  will  l>e  t^built.  'Hie  mill  han  a  16x22*  Allis- 
Cbiilmers  engine,  with  iileani  supplied  by  two  .^iCHI-li.  p.  Stirling  water  tube 
boilers.  Water  is  furnished  by  an  Alhs^-Chuhners  15,00l),0<X>-gullon  vertical 
roni|x>und  puinp,  with  12x12*  high-pre.^vure  eyliider*  and  42x42*  low- 
pa'sisure  cylinders,  with  42*  .strokt-  and  plyngcra  37.5''  in  diameter,  Wat^r 
is  drawn  thnmgh  a  36"  pipe-line  running  2<K)'  into  the  lake,  U^  it  e rib,  protect- 
ed by  *:(*  Hcn^riK,  The  mill  h:ts  a.  5x12"  dnpkx  fin^-pump  with  a  full  out- 
fit of  hose,  ami  a  complete  eleetiic  li^ht  pl;int.  There  h  u  2<57'  wliarf  at 
the  tiiillsite,  with  18'  of  elear  water  uiongsHk^,  thin  having  caid-lioists  and 
cotd-^heds.     There  arc  about  2tJ  dweilinKs  at  the  millsite. 

The  miners  are  running  35  power  drills  at  the  Junior  and  15  at  the  old 
Franklin,  whieh  produce  alM)nt  1,41X)  t^inn  of  stamp  rock  daily,  coming  30(> 
tons  from  tlic  old  mine,  650  toiw  from  No,  1  Junior  and  450  tons  from  So.  2 
Junior  shaft.  The  Junior  mine  has  about  'Mi  mouths  of  advance  openings  and 
is  l>eing  developed  wystemiitieally,  bydrift-sttiprs,  wliieii  are  carried  about  12' 
high  and  to  the  full  wnilth  of  the  payable  ground.  Prchluetion,  \{¥)i,  wn^ 
4,771,0.5*)  Il>s.  and  IW5  wna  4/2111,08.3  llxs.  fine  c<it>per.  Earnings  for  H105,  in- 
cluding e*!liniated  value  of  copper  on  hand  at  end  of  year,  were  S64:2,51H.4(i, 
and  expenditures  were  $6<j8,070/30,  giving  a  net  lo^-^  of  $25,557.84  on  the  year  a 
o|x*nitiom.  rnxluetion  of  11*05  would  have  lieen  larger  but  for  a  strike.  The 
avenige  returns  from  rock  stamped  in  11)05  waw  but  1L25  lUs.  fine  cop[x?r  per 
ton,  rendering  the  Franklin  the  lowest  grade  copper  mine  now  worked  in  Uie 
world.  Mineral  is  dn^sed  vcr>'  low,  averaging  ulxvut  5*)%  copper  only,  I'ti- 
del  the  eitpuble  management  o(  Mr.  R.  AL  Kdwurtls,  the  property  is  being  de- 
velut>ed  systematical ly  and  extensively.  The  prt^jjerty  is  ho  low  in  grade 
that  the  only  |.>ossihility  *tf  renderifig  it  sueeesHful  liiw  in  i>rrHlucing  ujxin  a  very 
hirgeseale,  with  ever\'  eeinuniiy  in  Inith  mining  and  nulling. 
FRASER  MOITNT.UW  COPPER  CO,  HEW  MEXICO. 

Olliee:  A^l  jur>'  Park,  N.J.  Mine  ofHee:  Tvdning,  Taos  Co. »  N .  M.  Landt  ♦ 
400  acres,  partly  patented,  also  a  7-acre  millsitc  and  800  acres  ini^icellaneoiis 
lauds,  in  the  Rio  Hondo  district,  carrying  3  fissure  veins  partly  developed, 
main  vein  being  50'  to  iW  wide  and  traceable  1 ,000',  showing  03dde,  carbonate 
and  sulphide  ores^.  Development  is  by  several  shallow  sliafts  and  0  tunnels, 
with  alxjiit  2,000'  of  workings.  Ec|uipment  includes  a  water-wheei,  air-com- 
preesors,  electric  lights,  hIioj^s,  hotel  and  a  general  store.  Has  a  lOO-ton  con- 
cenlrnlor  and  u  12.5'ton  smelter,  i  >res  are  claitufxl  to  uverage  4%  copper,  with 
good  gi>ld  anil  silver  vahies.  CVinipany  Wiks  wrecked  by  the  ra^icality  of  its 
management,  and  was  stild  at  a  net  ion,  11M}5,  but  w^ad  bid  lu  by  a  tri^toe  for 
former  shareholdcrH,  with  a  \iew  to  |xxssible  reorganization.  Property  thought 
to  be  of  value,  if  properly  developed  and  lionestly  mantiged. 
FREE  CUBA  MIIIE.  CALIFORNIA. 

Offiee  and  mine:  care  of  Ira  L.  Houser,  owner,  Acton,  Los  Angeles  Co.,  Cal, 
Mine,  opyened  circa  ls&\  has  a  ijuartz  vein  23'  wide,  with  a  5'  paystrcak  car- 
rying nativT  eoppi-r  and  high  gnule  ore.  Has  steam  power.  Idle. 
FREEHOLD  MINE.  AUSTRALIA. 

Mine  otfice:   Newellton,  Queensland,  Australia.     Has  ores  assaying  10% 
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to  30  %  Copper  and   12  oz.  to  30  oz.   silver  per  ton.    Presumably  idle. 
FREELAND  CONSOLIDATED  MINES  CO.  COLORADO. 

Succeeded,  1904,  by  Freeland  £>evelopment  <&  Transportation  Co. 
FREELAND  DEVELOPMENT  ft  TRANSPORTATION  CO.  COLORADO. 

Office  and  mine:  Idaho  Springs,  Clear  Creek  Co.,  Colo.  J.  R.  McKinnic, 
president;  Geo.  E.  Armstrong,  secretary  and  treasurer;  Geo.  McClelland,  gen* 
eral  manager.  Organized  May,  1904,  under  laws  of  Colorado,  with  capitaliza- 
tion 15,000,000,  shares  $50  par.  Lands,  130  claims,  mainly  patented,  area 
upwards  of  500  acres,  also  30  acres  of  mill  and  smelter  sites.  Property  was 
opened  in  1861,  and  is  extensively  developed  on  fissure  veins  in  granite,  liaving 
produced  upwards'of  $5,000,000  in  gold,  silver,  copper  and  lead,  copper  occur- 
ring as  chalcopyrite.  Ore  is  divided  into  two  classes,  of  which  the  smelting 
ore  has  averaged  $35  net  returns  and  the  milling  jore  $12  in  values.  The 
McdeUand  tunnel,  3,600^  in  length,  will  drain,  ventilate  and  develop  all  the 
l»incipal  properties  of  the  company,  to  depths  of  1,300'  to  3,000^,  and 
also  connect  them  with  the  Colorado  <&  Southern  railway,  which  runs  through 
the  company's  lands.  Employed  20  men,  at  last  accounts. 
FREELAND  EXTENSION  MINING  ft  MILLING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.     Jas.  A.  Wilson,  super- 
intendent.    Ores  carry  gold,  silver,  lead  and  copper.     Has  gasoline  power. 
Presumably  idle. 
FREELAND  MERCANTILE  ft  MINING  CO.  COLORADO. 

Dead. 
FREMONT  COPPER  MINING  CO.  WYOMING. 

Office:  Fremont,  Neb.  Letter  returned  unclaimed  from  former  mine 
office,  Riverside,  Carbon  Co.,  Wyo.  Thos.  Carroll,  secretary  and  superin- 
tendent. Lands,  in  Purgatory  Gulch,  are  opened  by  a  225'  incline  shaft, 
from  which  ore  giving  good  assays  has  been  secured.  Has  steam  power. 
Presumably  idle. 
FRENCH  CREEK  MINES.  PENNSYLVANU. 

Old  and  idle  copper  mines  in  Chester  county,  Pennsylvania. 
FRESNO  COPPER  CO.,  LTD.  CALIFORNIA. 

Office:  188,  St.  Vincent  St.,  Glasgow,  Scotland.  Mine  office:  Clovis, 
Fresno  Co.,  CaL  John  H.  Graham,  J.  P.,  chairman;  H.  Grafton  Vercoe,  man- 
aging director  at  mines;  J.  M.  Murray,  secretary.  Organized  April  2,  1902, 
with  capitalization  £400,000,  shares,  £1  par;  issued,  £377,477.  Lands,  480 
acres  in  fee  and  1,880  acres  under  option,  near  Pollasky,  carrying  a  vein 
tiaimed  to  be  SO'  wide,  on  which  4  shallow  shafts  show  ores  assaying  up  to 
7%  copper  and  $2  gold  per  ton.  In  1905  was  building  a  smelter  with  2  small 
fumaoes  and  a  converter  plant.  New  manager  is  said  to  have  disposed  of  bulk 
>f  his  personal  shares,  and  the  company  does  not  seem  to  have  made  a  very 
profound  impression  in  Califomia. 
FRIDAY  ft  LOWDEN.  CALIFORNIA. 

Office  and  mine:   Redding,  Shasta  Co.,  Cal.     Lands  are  a  group  of  proe- 
pects,  alif^tly  developed  by  tunnels.    Idle. 
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SILBER-  UND  BLEIERZBERGWERK  FRIED RICHSSEGEN  GERMANY. 

AKTIEN-GESELLSGHAFT. 

Mine  of  lice:  Frieiinch?vsegen  ao  den  L.,  Hessea-Nusftau,  Gemmny,  Max 
Kof>enthalf  prosidpnt;  C,  Leuscluier,  Huperint^ndent.  Production,  lUOCi,  was  ilSO 
Miotric  tons  of  argentiferous  lead  ore,  oarrj^mg  62,4Ji%  lejid  and  4<3.93  gmrrts 
silver  per  ton;  5,524  metric  tons  of  zinc  ore,  averaging  46,31%  xinc;  50.25 
tons  of  f^patiiic  iron  ore,  and  8  tons  of  copper  ore  averaging  12*1%  copper  2md 
1LG4  grams  silver  per  ton. 
FRISCO  CONTACT  MINING  CO.  UTAH- 

Ollice:  2m  Dooly  BIk.,  8ait  Lake  City,  Utah.  Mine  office:  Frisco,  Beaver 
Co.,  t*tah.  Employs  10  men.  D.  P,  Rohfling,  president  and  general  manager; 
Patrick  Ryan,  \^ee-president;  H.  S.  Youngs  seeretary  and  trejtsurer.  Organ- 
i»ed,  circji  19(33,  under  laws  of  Wytjniing,  with  capitalization  $ltO(K),000, 
slmres  SI  par.  Lands,  IS  claims,  area  cina  310  Acres,  in  the  FriHoo  district, 
n*5ar  the  Horn  Silver  mine,  showing  four  contaet  veins  between  Umestone 
and  andesitc,  one  ranging  up  to  180'  width,  carrying  ores  tlmt  liave  given  assays 
up  to  20%  copper,  45%  lead,  3%  zinc,  45  ox.  silver  and  SO  cents  gold  per  t-on. 
llaa  5  shafts,  deepest  34)0'.  and  circa  600'  of  tunnels,  with  about  2,000'  of  under- 
ground openings.  Mas  a  steam  plant*  hoi.sts  of  50h.  p.  and  80-h,  p.,  and  ne<;e»- 
sary  mine  buildings,  C<jnipany  i>lans  sinking  main  shaft  to  depth  of  800*, 
and  drifting  and  cros.scutLing  therefrom,  at  inlervaU  of  100'. 
FRISCO  MINING  CO.  UTAH. 

litle  changed,  circa  1903,  to  Franco  Contact  Mining  Co. 
FRONTENAC  COPPER  CO.  MlCHIGAir, 

Othce;  12  Asliburton  PLioc,  Boston,  Mass.  Mine  office:  Calumet, 
HoTighton  C^.,  Mich.  Quincy  A,  Shaw,  Jr.,  president,  Rudolph  L.  Aga^i, 
vice-president;  James  MacNaughton,  genertd  manager;  preceding  offieers 
and  F,  VV.  Hunnewell,  directors;  <^eo.  A.  Flaggy  secretary  and  tre^i^urer. 
Organized  June  26,  1905,  under  laws  of  Michigan,  with  eapit^ilization  $500 ,000 » 
ehiu^s  $25  par.  Annual  meeting,  in  August.  Is  a  ^subsidiary  corporation 
of  the  Calumet  &  Hecla  Mining  Co.,  which  owns  the  entire  stoek  iasue. 
Landed  holdings  are  very  extensive,  amounting  to  22,208  aciijs^  in  Kewee- 
naw county,  Micliigan. 
C0BO»aSIA  MINERA  la  FRONTERIZA.  MEXICO. 

Mine  oiliee:  Cerralvo,  Nuevo  Leon,  Mex.     Ores  carry  silver  and  copper. 
Employed  alxiut  25  men,  at  last  accounts, 
FUJITA-KUMI  Sl  CO.  JAPAIT. 

Oflice:  180  l>ojima-Kitamaclii,  Osaka,  Japan.  Mine  office:  Koa^ka-munir 
Kazmio-gori,  Rikuchu,  Japan,  IX^nzaburo  Fujita,  chairman;  HeitJim  FiijitA, 
vice-chairman;  R.  Tanaka,  general  manager;  8,  Saito,  mine  superintendent; 
K.  Takenouchi,  smelter  t^uperintctident.  ( )rganizcd  1875,  imder  laws  of  Japan, 
with  capitalization   £0,000,«X)0. 

Property  includes  the  Kosaka  and  Towada  minesi,  located  in  the  midst 
of  high  mountains  difficult  of  access.  The  Kosaka  ia  10  miles  from  the  gov- 
ernment railroad.  Country  rock  is  breccia  ted  porphyry  tulT,  ^vith  intrusions 
of  Uparite  and  andesitc,  ore  botiiea  occurring  at  the  contact  xonc  between  tb^ 
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hiff  and  andesite.  Ore  bodies  occur  as  impregnations,  ranging  from  W  to 
270'  in  width  and  from  300'  to  450'  in  length,  tested  to  depth  of  480'  under 
the  outcrop.  There  are  five  of  these  ore  bodies,  the  ores  giving  average  re- 
turns of  2.3%  copper,  1.5%  lead  and  0.8%  zinc,  from  complex  silicious  sul- 
phide ores.  Development  is  by  9  shafts  of  221'.  159',  159',  159',  159',  159', 
159',  120'  and  41'  and  by  5  tunnels  of  ^58',7U'.  1,084',  1.212',  and  2,080'. 
Mine,  discovered  1860  and  op?ned  1864,  has  been  under  the  management  of 
the  present  owners  since  1884.  Tlu  Kosaka,  is,  without  doubt,  one  of  the 
best  copper  mines  in  Japan,  and  one  of  the  big  copper  mines  of  the  world, 
with  further  developem?nt.  Power  is  generated  by  a  turbyie  water-wheel, 
about  200  h.  p.  being  used  at  the  mine,  1,600  h.  p.  at  the  smelter  and  200  h.  p. 
for  misceUaneous  uses.  Ek|uipment  includes  two  8-drill  Leyner  air-com- 
pressors, 7  water  Lejmer  power  drills  and  3  Gardner  <fe  Durkee  electric  drills. 
Improvemaits  include  a  foundry  covering  1,538  square  yards,  carpenter  shop  of 
1.332  square  yards,  and  boiler  shop  of  812  square  yards,  all  of  wood  and  brick. 

The  Towada  mine,  opened  1670,  has  a  vein  of  30'  to  100'  width,  car- 
ry\n%  disseminated  auriferous  chalcopyrite  and  argentite. 

The  smdter,  one  mile  from  the  Kosaka  mine,  of  1.000  tons  daily  capacity, 
has  8  Heneshoff  calcining  furnaces,  of  which  6  are  ased  on  ore,  one  on  matte 
and  one  on  slags.  There  are  6  rectangular  water-jacket  blast-furnaces,  of 
which  2  are  used  for  matte  smelting,  2  for  anode  casting,  1  for  bhster  copper 
and  1  for  ingot  and  cake  copper.  The  plant  presumably  has  an  electrolytic 
refinery  in  connection,  product  being  reported  turned  out  as  electrolytic  cop- 
per of  99.95%  tencnr. 

The  company  owns  and  operates  two  sawmills,  and  has  8  miles  of  private 
^ectric  railroad,  equipped  with  10  electric  locomotives  and  400  three-ton  ore 
cars.  Fuel  is  bituminous  coal,  costing  $6.80  per  long  ton,  and  coke  for  blast- 
furnaces costs  $8  per  long  ton. 

Production,  1905,  was  9,238.42  oz.  gold,  1,087,665  oz.  silver  and  13,984,768, 
lbs.  fine  copper,  made  from  311,413  long  tons  ore  treated,  gi\nng  average 
smdter  returns  of  2.3%  copper,  3.5  oz.  silver  and  0.03  oz.  gold  per  long  ton. 
Estimated  production  for  1906  is  6.750  long  tons  fine  copper.  The  property 
is  under  a  progressive  management,  and  production  lias  been  quadrupled  in 
the  past  few  years,  with  steady  gains  in  output  likely  to  continue  for  some 
years  to  oome,  the  Kosaka  being  the  most  promising  of  the  newer  copper 
mines  of  Japan. 
FUKADA  MDfB.  JAPAN. 

Mine  office:  Fukada-mura,  Kuma-gori,  Higo,  Japan.  Country  rocks 
are  alternate  strata  of  sandstone  and  clay-slate  of  Paleozoic  age,  ore 
body  having  strike  and  dip  corresponding  to  country  rocks,  and  ranging 
5^  to  10'  in  thickness.  Ore  is  chalcopyrite,  associated  with  iron  pyrites,  and 
averages  5%  to  6%  copper.  Production,  1900,  was  18,266  lbs.  fine  copper  only. 
FOLTOn  MINE.  NEW  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Ribcra,  San  Miguel 
G6.,  K.  M.  Shii^ied  several  carloads  of  high-grade  copper  ore  to  smelter  at 
G6rillos,1902. 
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FUIf ATS0  MINE.  JAPAlf. 

Mine  office:  Fiinatsii,  Hida,  Japan,       Has  argentiferous  copper  ore  and 
makes  circa  500,UOt>  lbs  fine  copper  yearly, 
COMPANIA  MINERA  FUKDIDORA  y  AFIKADORA.  MEXICO, 

Office:  Monterey  ^  N.  L,,  Mex.     Mine  office:  Fanneo  de  Cbronado,  Dtirango, 
Mex.     Operates  I^  Cniz  y  Aiiexas  milieu,  producing  silver,  lead  and  copper. 
Employed  an  average  force  f>f  alx^nt  .50  men,  at  last  accountJS. 
FURNACE  CREEK  MINING  CO.  CALIFORNIA. 

Office:  care  of  Patrick  Clark,  Sjiokane,  Wash,  Lands  are  sundry*  claims 
on  Furnace  Creek,  near  the  Funeral  Range,  Death  Valley,  CaUfomia,  prt:- 
sumably  in  Inyo  county.  District  is  utterly  arid,  and  all  water  Is  hauled  in 
from  a  diatant-e.  It  is  expected  that  rail  comiection  will  be  secured  shortly* 
DWIGHT  FURNESS  CO.  MEXICO. 

Office:  Guanajuato,  Mex,  Mine  office:  Etzatlin,  Jahsco,  Mex.  D\»nght 
Fumesi*,  presideiit;  W.  N.  Cummings,  manager.  Lands  include  sundry 
groufis  of  mines  in  the  EtjsMtlan,  Ameea  and  HoHtotipacjuillo  districts  of  Jatisc«), 
Mexico.  The  Santo  Domingn  gniup,  10  milw  eiv^t  «>f  Hostolipaijuillo,  area 
21  pertenencia.s,  shows  veins  of  3'  to  10'  wicith^  carrying  gold  and  silver  ores. 

The  Mina  Grande  group,  20  miles  wci^t  of  Hoslotii>ai|uillo,  area  31  per- 
t**neTiciiis,  shows  veins  of  {V  to  50'  uidth^  carrying  native  i*ilver  and  gold,  and  sul» 
pliide  silver  ore.  This  proijerty  is  fairly  developed  by  shafts  and  tunneb, 
with  couidderable  ore  exposed. 

The  Casadaa  group,  25  miles  west  of  Ho«totipaquil!o»  area  21  pertenencias. 
shows  \'cin.s  of  3'  to  10'  width,  carrying  native  gold  and  aOver,  and  sulphide 
silver  ore. 

The  Magistral  y  Anexan,  12  miles  southwest  of  Ameca,  area  24  perte- 
nencias,  bIiows  a  wide  vein  carrj-ing  paystreaks  and  chutes  with  workable 
values  in  argentiferous  and  auriferous  oxide,  carbonate  and  siilphide 
copper  ores.  Property  is  extea^^ively  d^xeloped  by  shafts?  and  tunnels,  but 
the  ores  of  the  oxidised  asone  are  largely  worked  out,  proix'rty  lia\ing  lieeo 
operated  extenmvely  in  the  pa^^t,  mainly  for  the  production  of  copper  sulphate 
and  f?ulphuric  acid. 

The  Calabaxa  group,  4  miles  south  of  EtzatMn,  area  24  pertencnciaa, 
sliows  4  fissure  veinn  of  4'  to  12'  width,  carrying  auriferous  rnd  argentiferous 
sphalerite  and  galena.  Mine  htis  050'  of  workings  and  in  e^tittmted  to  have 
20,000  tons  of  ore  in  sight. 

The  Auga  Blanca  group  carries  auriferous  copper  ore  and  argent  if  erouB 
lead  ore.  Sutne  of  t  !ic"  properticss  of  thiK  conipiiny  an*  of  eoftsid«Tal)k»  proini^. 
FORUKAWA  MINING  CO,  JAPAK. 

Ofiice:  Milsti  Biishi  Bldg.,  Yayesueho.  KojimachJ-ku^  Tokio,  Japan. 
Principal  mine  offices:  A.nhio,  Whimotsuke;  Innai,  Akita;  Rioshikaso,  Echigo; 
Aniai,  Ugo,  Japan.  Junkiche  Furtakawa,  president*  R.  Kond*-»,  general 
manager;  M.  Otagawa,  assistant  manjiger;  K,  Asano,  coui^vilting  engineer 
la  the  largest  copper  pmducer  of  Japan,  j^miiorty  including  15  coppei 
mines,  3  silver  mines  and  7  coal  mines,  the  Ashio,  Ani,  Kusakura,  Innai  and 
Kunc  mines  being  the  principal  copper  producers 


4 


i 

i 


and     ^1 


FURUKAWA.  615 

The  Ashio  mine,  in  the  province  of  Shimotsiike,  discovered  A.  D.  1610, 

developed  by  the  Tokugawa  government,  reaching  a  productive  capacity 
of  2,000,000  to  3,000,000  lbs.  fine  copper  yearly,  in  the  latter  half  of  the  Seven- 
teenth Century,  and  as  this  output  was  in  excess  of  the  home  demand,  the 
surplus  was  exported  to  Holland.  The  property  came  into  possession  of  the 
Furukawa  company  in  1877,  in  such  poor  condition  that  its  yield  was  only 
about  400,000  lbs.  of  copper  yearly,  but  by  good  handling  and  careful  develop- 
ment, coupled  with  the  introduction  of  the  most  approved  methods  and  mod- 
em machinery,  has  been  made  the  foremost  copper  mine  of  Japan.  The  coun- 
try rocks  are  Paleozoic  clay-slate,  sandstone  and  homstone,  with  liparite  intru- 
sions, numerous  metalliferous  veins  traversing  the  liparite  but  thinning  out  in 
the  Paleozoic  rocks.  The  property  has  7  main  veins,  averaging  6'  to  7'  in  width, 
all  with  sharp  dips  and  carrying  a  little  bomitc  and  melaconite  in  the  upper 
Icvds,  principal  values  being  in  chalcopyrite,  a.HSociated  with  galena,  splialerite, 
aFBenopyrite  and  iron  pyrite,  these  ores  having  a  quartz  and  clay  gangue.  The 
deepest  mine  openings  are  about  Ij'iOO'  and  the  ores  giv.)  average  smelter 
returns  of  about  4%  copper,  with  small  silver  values.  The  nearest  railroad 
station  is  Nikko,  distant  9  miles  over  the  mountains  from  Ashio.  Supplies  are 
brought  in  tram-cars,"^ hauled  by  bullocks  to  the  foot  of  the  mountains,  5  miles 
from  Nikko,  and  transported  thence  to  the  mine  by  two  aerial  trams,  each  about 
19,500^  in  length,  with  some  very  long  and  high  spans,  these  crossing  the  crest 
of  the  mountains  and  descending  on  the  other  side  to  Ashio.  Power  for  the 
aerial  trams  is  furnished  by  a  water  plant,  with  Pelton  wheel,  near  Ashio. 
There  also  is  a  horse-tramway,  connecting  the  different  mines  and  smelters. 
Steam,  water  and  electric  power  are  used,  there  being  5  electric  plants,  develop- 
ing about  2,500-h.  p.,  generated  mainly  from  adjacent  streams.  Much  of  the 
ore  is  handled  underground  by  electric  haulage  plants,  and  power  drills  are  used 
extensively.  The  mine  equipment  includes  modem  machinery,  mainly  of 
American  and  German  manufacture. 

The  Ashio  has  a  25-stamp  mill  and  3  concentnitors,  ore  being  put  about  4 
into  1,  and  sent  to  the  smelter  with  an  average  copper  tenor  of  1.')%,  A  tittle 
high-grade  ore  goes  direct  to  the  smelters.  A  750-ton  smelter,  completed  1904, 
has  3  water-jacket  blast-furnaces,  two  converter  stands,  \vith  7  sliclls,  a  40-*  on 
traveling  crane,  silica-mill,  blowers,  air-compressors,  and  all  other  devices  found 
in  any  thoroughly  modem  copper  smelting  plant.  The  Ashio  mine  alone  em- 
ploys about  12,000  people,  including  the  forces  at  the  copper  mines,  flux  quar- 
ries, smelters,  cliarcoal  kilns,  offices,  etc.  The  forces  include  men  women  and 
children,  the  children  and  females  being  employed  at  light  labor  only.  Wages, 
while  low  according  to  western  standards,  are  much  higher  than  the  average  in 
Japan,  miners  earning  40c.  to  $1  per  day  and  sraeltermen  about  30c.  per  day, 
while  engineers,  carpenters,  smiths  and  other  craftsmen  are  paid  50c.  to  $1  per 
day,  and  boys  and  girls  in  the  mills  earn  10c.  to  25c.  per  day.  Production  of 
the  Ashio,  1904,.was  14,622,000  lbs.  copper,  of  99%  tenor. 

The  Ani  group,  at  Aniai,  province  of  Ugo,  is  a  group  of  very  ancient  mines, 
recently  modernized  in  plant  and  mining  practice.  Shigeo  Kasai  is  mine  man- 
ager.   The  Ani  mines  have  auriferous,  argentiferous  and  plumbif erous  sulphide 
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ores  of  copper,  considerable  silver  values  being  secured  as  a  by-product.  The 
mine  lm.s  wtram,  water  and  elet'trit*  power,  mth  a  very  gixyd  modem  plant,  in- 
cluding a  ID-.stamp  luill  Jind  a  15lMon  t^nielter,  Atmut  2,50J  hands  are  em^ 
ployetl  and  the  produLtion,  VMJi,  w;is  2,264  ,(KMJ  ll>8.  of  97  %  blister  cnpper, 

The  Kusakura  mine,  at  UiosbikjLSo,  province  of  Echigo,  opened  in  the 
Eighteenth  Cetitury,  was  bought  l)y  tlic  Funikawa  company  in  1870. 
S,  Gamoh  is  mine  manager.  Thin  property  shows  4  nearly  parallel  main  veins, 
traversitig  porph^Ty  and  andciiite,and  averaging  leaatliau  one  foot  intluekness, 
thxmgh  occasionally  widening  to  several  feet.  The  upper  workingi?  show  bom- 
iteand  cuprite,  with  principal  values  in  chalcopyrite,  associated  with  galena  and 
iron  pjTiteJs  in  the  lower  IcvcIm.  The  miine  has  steam  and  electric  power  and  a 
small  sraeUer,  employing  al>out  1,000  hands,  Prtxluetiou,  1904^  was  1,650,000 
Wm]  of  &8.5%  blister  clipper. 

The  Nagunmttiu  mine  at  Okura-mum,  Altigami-gon,  l^znn»  shows  numy 
veinSj  largest  ranging  fmm  <r  to  24"^  width.  Ore  is  clialcopyritc,  associated 
with  pyrite  and  occasional  spahlerite,  in  quarts  gangue.  Production,  1904, 
was  62U,0(M}  lbs.  of  98%  blister  copper. 

The  Furokum  mine,  at  Kazuno-gori,  Rikuchu,  was  discovered  1762; 
openctl  1765.  idle  1794  to  IStVS.  when  again  reopened.  Ha.s  numerous  veins  car- 
rying clialcopy rite  associated  with  iron  p>'Tites,  hematite  and  occa:5ional  MpluU- 
critc  and  galena,  with  a  clay  gouge^  traversing  Tertiary  strata  and  andessto. 
Production,  1904,  was  550,000  ll»s.  of  97%  bliifter  copp^sr. 

The  Mizusawa  mine,  at  Iwasaki-mura,  Waga-gori.  Rikuchu,  has  two  S' 
veins  at  jmifttion  of  granite  and  li|iarite,  carr>'ing  clialcop^Tite  in  rjuarta  gangue. 
Production,  1(X)4,  was  295,0(X)  lbs,  of  97%  blister  copper. 

The  Kime  mine,  at  Hakunia-mura,  Iwati-gori,  Tot-omi,  was  opened  in  1726* 
The  ore  is  chalcop^vTite  aKsociated  with  iron  pyrites,  averaging  6%  to  7%  cop* 
per,  occurring  in  three  bctls,  the  uptK*r  100'  thick,  the  middle  12'  and  the  lowest 
6'  in  thieknc?^s,  the  latter  splitting  into  two  2*  seams  at  the  bottom.  Produc- 
tion, 189S,  was  l'i7,»JjSli  lbs.  fine  copper, 

TheOtori  mine  made  187,0(J0  lbs.  fine  copper  in  1004. 

The  management  of  the  Furukawa  Mining  Co.  is  not  only  one  of  the  most 
progressive  in  Japan,  but  justly  mrilcH  uith  the  njosit  prt>greis.-<ive  engiiged  in  tha 
copper  industry  in  any  part  of  the  globe.  The  ro>fxjnsible  hea*.ls  of  depart 
nient.s  are  encouraged  to  travel  through  the  mining  and  metallurgical  centers  of 
Americii  and  Europe,  and  aa  a  result  of  the  frerjucnt  ^qsit.s  of  trained  engineers, 
to  all  the  leading  mining  centers  of  the  world,  the  Furukawa  company  is  en- 
abled to  keep  fully  abrea^^t  of  international  progress  in  every  branch  of  it*s  busi- 
ness. The  enlightened  policy  followed  by  tlii^j  comfmny  is  one  that  might  bo 
followed,  with  decided  advant^e,  by  almost  any  great  mine  in  any  other 
country.  Pm»lu<tion,  190r>,  \ywi  23,780,573  lbs,  fine  copper* 
FimOKURA  mNE.  JAPAJf- 

t  )wnetl  by  Furukawn  ( Vip|M'i\  Co, 
FUTURITY  MUnWG  &  MILLING  CO.  COLORADO. 

Letter  returned  unrlaimixl  from  fonner  olHce,  370  lictin  4.t  A. e.,  Cripple 
Creek,  Colo-     Mine  office:  Ne wet t^  Cliaffcc  Co.,  Colo.     U,  B.  Snutb  prcsidont 
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fiaoL  L.  Brathftniit,  secretaunr  mud  manager;  Leo  £.  Breithaupt,  superinten* 
dent.   Has  a  332^  shaft,  developing  ores  carrying  gold,  copper  and  silver.   Has 
«tflam  poirer. 
OOMPAlllA  OADITAHA  DE  MIHA&  SPAIli 

Office:  OmIu,  Spain.  Mine  office:  AznalcoUar,  SeviUa,  Spain.  Oipital* 
iiafion,  3,000i)00 pesetas,  shares  500  pesetas  par;  debentures,  2.000,000  pesetas 
authorised.  Marquis  de  Fiel  P^rei  Galixto,  president ;  Don  Jose  Luis  LacavQ^ 
treasurer;  Don  Salvador  Mniegra,  secretanr.  Property  is  La  Caridad  group  of 
mines,  carrying  large  bodies  of  cupriferous  iron  pyrites,  with  considerable  devel- 
opment,  and  in  order  to  furnish  shipping  facilities  for  its  product ,  the  company 
has  buih  a  railroad  of  34  kilonietres  from  AxnalcuUar  to  the  Guadalquivir  ri\*er. 
Management  is  excellent ,  and  property  is  regarded  as  of  considerable  promise. 
CAGHOH  MIRE.  MOIITAIUL 

Owned  br  Trenton  Mining  &  Development  G6. 
GATJJHKR  mHIHG  ft  MILUHG  CO.  WASHINGTOH. 

Office:  care  of  Edward  Peterson,  managing  agent,  705  First  Ave.,  Seattle* 
Wash.  Mine  office:  Cle  EHimi.  Kittitas  Co. ,  Wash.  Organized  under  laws  of 
Washington,  with  capitalisation  $2,000,000.  shares  $1  par.  Lands.  10  claims, 
axea  200  acres,  showing  copper  ledge<.also  a  vein  of  cinnabar  of  about  1  ^^  only 
m  tenor.  Development  is  by  a  70'  shaft  on  the  Copper  King  claim,  and  by  tun- 
neb  of  380^  on  the  Last  Chance,  310"  on  the  Copper  Prince,  12S'  on  tlie  Xa\ndad 
and  120^  on  the  Dolphin.  Company  claims  a  3'  vein  of  bomite  in  the  Legal 
Tender,  a  4'  vein  on  the  Last  Chance,  and  a  3'  vein  on  t  lie  Copper  King,  .\bout 
$15g000  has  been  e3q>ended  on  development. 
GALEHA  COPPER  MnHHG  CO.  WASHINGTON. 

Office:  115  Marion  St.,  Seattle,  Wash.  L.  E.  Rader.  pr^ident;  H.  M. 
iraiiams,  vice-president;  John  M.  Snook,  secretary;  F.  X.  Waldron.  treasurer; 
F.  L.  Homing,  auditor;  Judson  C.  Hubbart,  manager.  Organized  1904,  under 
laws  of  Washington,  with  capitalization  $1,000,000,  shares  $1  par.  Lands. 
presumably  in  the  Silver  Credc  district  of  Snohomish  county,  Washington,  are 
claimed  to  have  givai  ores  assaying  18.5%  copi>er,  2.9  os.  silver  and  $1  gold  per 
ton.  Development  is  claimed  to  be  by  tunnel,  and  management  is  said  to 
be  good. 
GALENA  MINE.  BRITISH  COLUMBIA. 

Mine  office:  Britannia  Beach,  B.  0.  J.  H.  Scott,  manager.  Lands,  sun- 
dry claims  on  Howe  Sound,  about  6  miles  south  of  the  Britannia  mine,  located 
on€>-half  mile  from  tidewater,  opened  by  a  lOO'  tunnel  on  a  5'  vein  of  copper  ore. 
GALENA  MINE.  MONTANA. 

Mine  office:  Norris,  Madison  Co.,  Mont.     D.  A.  Clapp,  manager,  at  last 
aooounta.    Ores  carry  gold,  silver  and  copi>er.    Presumably  idle. 
GALENA  RIDGE  MINING  CO.  WYOMING. 

Mine  office:  Meteetee,  Big  Horn  Co.,  Wjra  Lands,  circa  1,200  acres^ 
patented,  also  timber  lands  and  water-rights.  Property  has  five  veins  of 
good  width,  on  one  of  which  the  450^  Oregon  tunnel  show's  ores  can^nng  copper, 
kad,  sQver  and  gold  values,  with  quartz  gangue.  Small  sample  shipments  to 
Deover  are  aaid  to  have  given  good  returns.     Development  is  by  a  1 ,400^  croes- 


CIS 


Tin:  CftPPER  !l.\XDB(K)K. 


Ha.s  a  Pel  ton  water-wheel  and 


RUSSIA. 
Voravov,  owner. 

MOITTAIfA, 

cupitalizattan 

MONTAKA. 


cut  tunnelp  planned  to  be  driven  aljout  5,<KJfi\ 
ItKlrill  air-cfim pressor 
GALIZITRSKI  WORKS. 

Lotrated  in  the  government  of  Elizabeth  pel,  Russia.     S. 
PrrKliictit)!!,  LS'J'O,  wus  1 .3[Kl.iyOo  lbs.  Hiieeoppor, 
GALLATrN  COPPER  BASIH  COPPER  MINING  CO. 

Organized  Janyarj',  HMKi,    under  laws    of    Montana,  with 
$100,(KX)t  to  engage  in  mining  in  Gallatin  county,  Montana. 
GALLATUI  BONE. 

Owned  by  Anaeonda  Copper  Mining  Co. 
GAP  MINE.  PENNSYLVANU 

An  old  and  idle  property,  in  Lancaster  county,  Pennsylvania,  whicli,  umil 
closed,  1903,  was  the  principal  American  producer  of  nickel,  making  t?onie  cop- 
per as  a  by- product. 
GARDINER,  WORTHEN  h  GOSS  CO,  ARIZONA. 

Office  and  works;  Tucson,  Pima  Co.,  Ariz.     B.  L.  Wort  lien,  general  mana- 
ger.   Has  a  smelter  with  30^ton  experimental  water-jacket  blast-furnace,  burn* 
ing  crude  California  petroleum,  teata  of  which  are  said  to  liave  been  satisfactory. 
Presumably  idle. 
GARDNER  HILL  MINE.  NORTH  CAROUNA. 

An  old  and  idle  mine  at  Jamestown,  Ouilfoixl    roynty,  N^rth    Carolina, 
opened  by  a  110'  sliaft,  sliowing  cuprifeixjus  iron  pyritt?^  in  *i  ve'iiis^   ranging 
inrnx  a  few  inrl^es  trt  3'  in  width. 
COMPASU  MINERA  GARDUNA  y  ANEXAS.  MEXICO, 

Mine  otlicc:  Placercs  del  Oro,  \ia  Cayuca  de    Catalan,    Guerrero^  Mex  . 
Wa.s  workciJ  originally  for  gold,  but  now  lia^i  copper,  and  plans  building   a 
small  matting  furnace. 
GARFIELD  MINING  CO.  UTAH. 

Letter   rctunietl    unclaimeti    from   fonner  mine   office,   Brighamt   t'lah. 
GARLOCK  MINE,  CALIFORIHA. 

Miiveolhce:  Gariock,  Kern  C<J..  Cal.     E.  T.  Garlock^  superintendent.  Has 
iteam  jmi  wer  and  a  lO-stamp  mill      Presumably  idle, 
GARRISON  GOLD  &  COPPER  MINING  CO.  UTAH. 

Dciid.     Lands  were  n«ir  Ibapah,  Toele county,  Utah. 
GAVILANES  MINING  h  MILLING  CO.  MEXICO. 

Office:  S19  Chamber  of  Commerce,  Chicago,  \\h.  Mine  ofRce:  Gav^lancs. 
Durango,  Mex.  C.  A,  Wight  man,  pr^nident;  John  A.  B<jland,  secretary  and 
treasurer;  James  E.  Boland,  manager  Ofganized  Sept.  I,  1904,  under  laws 
of  Arizona,  with  capitahzatton  $2,000,000,  shares  $1  par.  Lands,  500  acres  of 
mineral  territory  and  30,tX>0  acrea  of  timl»er  and  graising  lands,  alao  water-riglit« 
to  10  miles  of  the  Piaxtla  and  Pilar  rivers.  Lands,  include  the  old  Ga\nlane3 
ailver  mine,  a  property  tliat  has  produced,  according  to  ofhcial  reomis, 
80,*X)0,(>f  MJ  nonces  of  silveri  al»o  sundry  undeveloped  copper  veina, 
GEIGER  mNE,  COLORADO 

Mine  office:  Apex,  Gilpin  Co,»  Cob,     Or«8  carry  gold,  silver,  lead  and  cop 
per.    Had  steam  power. 
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SUCESIOV  FRAKCISOO  GEISSE.  CHILE. 

Office  and  mines:   El  Espino,  Combarbal^,  Chile.     Operates   El    Espinc 
mine^  opened  1896,  making  about  100,000  lbs.  fine  copper  you^y. 
GEISSB  HERMAHOS.  CHILE. 

Office  and  mine :    Illapel,    Coquimbo,  Chile.    Operate    copi>er     mines, 
opened  1875,  making  a  circa  300,000  lbs.  fine  copper  yearly. 
ALFRED  W.  GEIST.  MEXICa 

Office:  Guadalajara,  Jalisco,  Mex.  Mine  office:  Cuale,  Jalisco,  Mex. 
Lands,  5  miles  from  Cuale,  include  El  Creator  and  El  Favor  mines,  showing 
large  ore  bodies,  extensively  opened  by  antigua  and  modem  workings.  Ores 
are  aigentifeious  and  auriferous  sulphides  of  copper,  lead,  zinc  and  iron. 
Property  has  water  power.  Reduction  plant  includes  roasting  furnaces.,  crush* 
iDg  madiinery  and  an  extensive  patio. 
LUIS  L.  GELABERT  y  CA.  PERlJ. 

Office  and  mine:  Otoco,  Lucafias,  Poil.     Firm  is  a  small  producer  of  gold, 
sfl  ver  and  copper  ores. 
GEM  TURQUOISE  &  COPPER  CO.  NEW  MEXICO. 

Office:  37  Maiden  Lane,  New  York.     Mine  office:  Silver  City,  Grant  Co., 
N.  M.     Property  is  a  turquoise  mine,  in  the  Burro  Mountains. 
GEMIHI  MEnHG  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.  Mine  office:  Eurdca,  Juab  Ck>.,  Utah. 
JohnQ.  Packard,  president;  E.  W.  Packard,  vice-president;  J.  E.  Berkeley. 
secretary;  L.  S.  Hills,  treasurer;  Jackson  C.  McChr>'stal,  general  superintenclent. 
Mine  shows  a  W  vein  of  argentiferous  and  auriferous  copper  ore,  assaying  3% 
copper,  on  the  1,600^  levd.  Has  steam  and  water  power,  ^ith  a  good  miaing 
plant.  Is  a  small  but  steady  producer  of  gold,  silver  and  copper,  and  lias  paid 
dividends  of  $300,000. 
GENERAL  DEVELOPMENT  CO.  MONTANA. 

Office:  42  Broadway,  New  York.  Mine  office:  Butte,  Silver  Bow  Co.,  Mont. 
Adolph  Lewisohn,  president;  J.  H.  Susmann,  secretary  and  treasurer; 
J.  P^jrke  Channing,  consulting  engineer.  Is  controlled  by  the  Lewisohn  inter- 
tests.  Organixed  1906,  under  laws  of  Delaware,  with  capitalization  $250,000, 
shares  $100  par;  $25  paid  in.  Was  organized  for  the  purpose  of  purchasing 
and  developing  promising  tnining  properties.  Plesent  holdings  include  the 
Altoona  group,  in  the  eastern  part  of  Butte,  held  under  a  $100,000  bond,  on 
which  un watering  and  reopening  was  begun  early  in  1906.  Principal  develop- 
ment is  by  an  old  400^  shaft,  on  the  Amazon  claim. 
GENERAL  ELECTRIC  MINE.  ARIZONA. 

Mine  office:  Clifton,  Graham  Co.,  Ariz.     Idle  at  last  accounts. 
GENERAL  GRANT  MINING  CO.  COLORADO. 

Letter  returned  imckimed  from  former  mine  office,  Pemberton,  Colo. 
GEORGE  THIRD  MINING.  MILLING  &  SMELTING  CO.  COLORADO. 

Letter  returned  unclaimed  from  former  mine  office,  Carson,  Colo. 
GEORGETOWN  GOLD  MINING  CO.  COLORADO. 

Mine  office:    Georgetown,  Clear  Creek  Co.,  Colo.     Frank  B.  Branham, 
ff^Mrintendent.    Ores  carry  gold,  silver,  lead  and  copper. 
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GEORGIA  &  TEN NESEE  COPPER  CO,  GEORGIA  A  FLORmA. 

Office:  care  of  11.  G.  Brooks,  35  Congress  St.,  Boston,  Mass.  Mine  office: 
Temple,  Ilamlsou  Co.,  Ga,  Employs  6  to  10  men.  Thco.  Sutro,  pressident; 
Otis  Kimball,  vice-president  j  Wm.  Tudor,  treasurer;  preceding  officers,  L.  V, 
Briggs  and  Jefferson  Coolidge,  Jr.,  directors;  H.  M.  Mansfield,  aupcrintendenU 
Orgaabcd  January  24,  1905,  aa  successor  of  the  Tallapoosa  Copper  Mines  and 
Georgia  Pyrites  C<k»  witli  cupitalization  S1,000,CMX),  shares  $5  par,  AnBual 
meeting,  second  Tuet*day  in  January,  Lands,  447  acres  of  copper  lands,  in 
Georgia,  and  .SOOacrcsof  phoHplmte  lands^  in  Marion  and  Levy  counties,  Flonda, 
tatter  estimated  to  carry  SOO.OOO  tons  of  phosphate.  Copper  lands  show 
oountry  rocks  of  Laurentian  schists,  with  2  contact  veins  of  4'  to  W  widtfi^ 
between  skt«  and  sandstone,  opened  by  a  300'  shaft.  Has  1,250'  of  workings^ 
estimated  t.o  whow  S.5,C)tHJ  t4)na  of  ore,  with  45,000  tons  blocked  out  for  stoping, 
giving  avettige  aiii*ays  of  3%  copper,  2.7  oz.  silver  and  12  gold  per  ton.  Ore  ia 
chalcopyrite^  disseminated  in  pyrites,  with  an  average  sulphur  content  of 
41%,  Company  plans  installing  an  acid  plant  andmiinufacturingsupberphos- 
plmtc  for  fertilizer. 
COMPAGME  DES  MINES  DE  CinVRE  ET  SPAIN. 

DE  PLOMB  DE  GERONA. 

French  incorporation  of  Gerona  Copper  &  I/ead  Mines,  Ltd. 
GERONA  COPPER  CO.,  LTD.  SPAIN, 

Voluntarily  wound  up,  February,  1903. 
GERONA  COPPER  dt  LEAD  MINES,  LTD,  SPAIN. 

Olliccs:  10,  Queen  Victoria  St.,  Ijondon,  E.  C.,Eng.  Letter  returned  un* 
claimed  from  former  mine  office,  Susquead,  Ger»jna,  Sjmin.  Ce<Ml  A.  E.>cott, 
chairman;  Albert  IL  Green  hilt  secretary.  Orgiiniiied,  Augl^st  1,  IIXXJ,  witli 
capitalization  £!SO,(XX),  tiliares  £5  pat*;  issued,  £n'>0,050.  Lands,  17  copper  and 
lead  Tiiines,  bought  for  £50,000  in  shares.  Idle  for  some  years,  and  apparently 
moribtmd. 
GERONIMO  COPPER  MINIIfG  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  alleged  mine  office,  Silver  City,  Gmnt  (?o., 
N,  M.,  ^-ith  notation  by  the  postmaster  that  the  whole  thing  is  a  fake. 
Comfiany  apparently  wa!>  promotcx.1  by  the  Financial  Security  <fe  Tnist  Co.,  with 
Btjp|K)sed  capitalization  of  $1,500,000,  shares  $1  par  Allied  property  wiM 
claimed  to  be  old  mines,  circa  8  mii^,  northwest  of  Silver  City, 
GERTRUDE  MINE.  ONTARIO. 

Uwnctl  by  Lake  Superior  Power  Co, 
GERTRITDE  MINING  CO,  WYOMING, 

Sviccce<fcd  by  Eagle  Copper  Co, 
GEYMAN  MINING  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.^  Mont,      Lands  are  a  small  Imot 
northeast  of   the  Parrot  smelter,    on     which  a  shallow    shaft  lias    btcn 
sunk. 
GIANT  CHIEF  MINING  CO.  I7TAH. 

Lands,  iu  the  Bingham  district,  are  mi  to  have  been  soldi  draa   April, 
1906,  to  Wilhira  F,  Snyder,  et  al. 
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^SIART  GOLD  ft  COPPER  MIHIII6  CO. 

Letter  returned  unclaimed  from  former  office,  La  Crosse,  Wis. 
GIAHT  LEDGE  GOLD  &  COPPER  CO.  COLORADO. 

Office:  500  Frost  Bldg.,  Los  Angeles,  Cal.  Mine  office:  MmivcI,  San  Ber- 
nardino Co.,  Oal.  L.  M.  Gregory,  president  and  general  manager;  H.  G.  Stod- 
dard, secretary;  R,  W.  Kenny,  treasurer;  Edward  Brough,  mine  superintend- 
ent. Organized  July,  1901,  under  la\^*s  of  Arizona,  with  capitalization 
$1,000,000,  shares  $1  par.  Lands,  30  claims,  also  a  40-acre  millsite  and  mi:?- 
cellaneous  lands,  with  total  area  of  upwards  of  800  acres,  in  the  Xew  York  dis- 
trict, showing  4  veins,  of  which  2  are  being  developed,  one  being  a  fissure  in 
granite,  and  the  other  a  contact  vein  between  limestone  and  granite,  with  av- 
erage width  of  100',  giving  average  assays  of  5%  copper,  5%  lead,  10  oz.  silver 
and  circa  $4.50  gold  per  ton,  from  carbonate  and  oxide  ores  near  surface  and  sul- 
phides at  depth.  Has  one  shallow  shaft  and  2  tunnels,  with  about  4,000'  of  un- 
dergound  workings,  developing  a  considerable  amount  of  ore.  Management 
plans  shipping  ore  to  the  new  custom  smelter  at  Needles.  Company  has  no 
debts,  and  is  developing  conservatively.  Management  and  property  consid- 
ered good. 
GIANT  MmiHG  CO.  BRITISH  COLUMBIA. 

Mine  office:  Rossland,  Trail  division,  Yale  district,  B.  C.     Ores  carry  gold 
and  copper.     Has  steam  power.     Idle. 
COMPAftiA  MINERA  LA  6IB0SA  y  ANEXAS.  MEXICO. 

Dead.     Property  now  held  by  American  Smelters  Securities  Co. 
GIBRALTAR  COPPER  MINING  CO.  WYOMING. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.    Wm.  L.  Sill,  president; 
Chas.  E.  Winter,  secretary.     Has  a  4'  vein,  opened  by  a  75'  shaft,  showing  ore 
giving  assays  up  to  20%  copper,  with  good  gold  and  silver  values.     Has  steam 
power.     Presumably  idle. 
GIBSON  COPPER  CQ.  ARIZONA. 

Office  and  mine:  Globe,  Gila  Co.,  Ariz.  Employs  60  men.  S.  L.  Gibson, 
president,  treasurer  and  general  manager;  Wm.  Henderson,  vice-president; 
Ddos  Copeland,  secretary.  Organized  1900,  under  laws  of  Arizona,  with 
capitalization  $2,500,000,  shares  $'25  par;  Issued.  $2,000,000. 

Lands  are  19  claims,  area  380  acres,  5  surveyed  for  patents,  circa  15 
miles  from  Globe.  Country  rock  Is  Pinal  schists,  with  occasional  trachyte, 
diorite,  quartzite  and  porphyry,  showing  20  or  more  veins  or  lenses,  occurring 
as  fissure  veins  in  schists,  and  as  contact  veins  between  schists  and  porphyr>'. 
Main  vein  ranges  4'  to  7'  in  width,  and  lias  been  traced  2  miles.  Development 
/i  by  shafts  of  SO',  120' and  285',  and  by  tunnels  of  120',578',650',680'and730'. 
giving  a  total  of  about  one  mile  of  workings,  estimated  to  put  125,000  tons  of 
ore  in  sight,  with  75,000  tons  blocked  out  for  stoping.  Ores  are  exclusively 
sulphide,  and  are  almost  entirely  bomite  and  chalcopyrite,  of  extremely  high 
grade,  running  20%  to  40%  copper.  Ore  occurs  massive  and  frequently  is 
ooated  with  chaloocite.  Main  shaft  shows  bomite  on  the  100'  level,  and  Is  boi  - 
tomed,  at  2^',  in  massive  chalcopyrite.  It  is  planned  to  deepen  the  main  work- 
trg  shaft  to  7iXy,  aad  drift  therefrom.     Has  2  hoists,  good  for  500'  depth  ^ach. 
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and  is  installing  a  new  mining  pbnt,  including  a  280-h.  p.  boiler,  6(VIi  \i.  engine, 
air-compresrtort  pump,  |x»wt*r  drills,  etc*  It  is  planned  also  to  sink  the  se<!ond 
shaft  to  a  depth  of  5CMJ'.  Fuc^l  used  it*  dl'Htillate  and  wood.  Production,  from 
May  1 ,  UH)4,  to  May  1 .  19(X>,  was  $253,194.43.  from  ore  averaging  20%  in  ienoT, 
stsippe*!  by  teaiiw  to  the  Old  Donunion  smelter. 

TheGibiion  i^  a  property  of  great  promise,  and  has  accomplished  what 
rarely  is  done  by  a  copper  mine.  It.s  owners  l>egun  work  \v\th  a  cash  capital  of 
$90.  and  on  that  foundation  Imvo  built  up  a  mugniHrent  iin>|>f*rty»  and  from  the 
net  earninj;s  of  the  mine  have  dniwn  out  fully  $75,<KMJ  in  ca>ih  fnr  other  invest' 
nienls.  Management  Is  good,  and  the  property  will  be  heanl  fmm  prominently 
ill  the  futtire. 
GILA  MONSTER  COPPER  CO.  ARIZONA. 

Mine  ottiee:  Kelvin,  Pinal  Ox,  Ariz.  Thus,  Rutlettge  and  E.  P.  GrindelL 
superintendents,  at  la^t  aceoont-^.  Ijiindx  inelude  the  Confidence  mine,  with 
rirra  1,(XKJ'  of  uFidergrfiunil  tipeniiigs,  showing  aurifemus  and  argentiferoi» 
iKjnute,  chalcolite  and  .sundrj''  oxidized  ores.  l*ropeity  is  conaidere<l  promis- 
ing. Idle. 
GILA  PINAL  MINES  CO,  ARIZONA. 

Promoter  dead  and  comjwiny  probably  ditto. 
GILA  VALLEY  COPPER  CO.     '  ARIZONA. 

M  i  no  of tiee :  SatTo rd ,  t  J  m h  am  Oi . ,  A  ri  z .  Floyd  H ,  Wilson ,  pres ident ;  J ,  F, 
Webber,  manager.  Organized  190*1,  as  8Vieces?<c»r  to  the  Fetleral  Mining  Co, 
name  being  change<l  back  to  tfie  old  title,  and  former  officers  put  in  the  peni- 
tentiary, to  remove  the  stench  of  tbe  Quide3"  management.  Lands,  24  claims, 
uren  470  acres,  also  a  •'3-acre  millHito,  including  tlio  San  Juan  and  Great  Ea«tem 
groups,  in  the  J^me  Star  district.  Gila  Mountains,  showing  three  ore  iKxJies^  of 
about  9'  avenige  width,  carrj-ing  oxide  imd  ciirlxjuate  ores  above  and  sulphide 
ores  below  the  300'  level.  Mine  is  opened  by  nhrdtw  of  KiO'.  325'  and  42*'5%and  by 
tiimiels  of  90',  100'  and  300'.  Three  Hhipment«  of  ore,  aggregating  75  toiis, 
gave  smelter  returns  of  24%,  28%  and  30%  cop|XT,  with  about  2  oz,  silver  and 
80e.  gold  fKT  ton.  Early  in  1906  was  erecting  a  SO-ton  concentrator. 
GILBERT  &  NORRIS,  MEXICO, 

Mine  office:  Zacatecas,  Zac,,  Mex.     Mine  is  f^pencHl  by  shaft  and  tunneU 
and  has  ga»t)line  power.     Employed  40  men  at  liwt  accounts. 
GILCHRIST  &  DAWSON^  INC,  NEW  MEXICO. 

Mine  ollice:  Fierro,  Grant  Co.,  N.  Jf,     J.  D,  Gilchrist,  general  manager. 
Company  operates  the  Iron  Head  and  Republic  mines,  pnxlucing  mainly  iron 
ore,  with  a  lit  tie  copper  ore.     Mas  steam  power. 
GILES  GOLD  MINING  &  MILLING  CO.  COLORADO. 

Mine  otiice:  Ward,  Boulder  Co,,  Colo.     II.  F.  Llewellyn,  superintendent. 
Ores  cany  gold,  silver  and  copper     Ha*  steam  power  and  a  10-«tamp  mill. 
3ILN0R  BELLE  MINE.  ALASKA. 

A  property  of  considerable  promisejn  the  Copper  River  district  of  Alaska. 
^bout  170  miles  inland  from  Valdes,    At  last  accounia  wm  said  to  be  imdc 
bond  to  George  Mitchell 
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6TPS7  BLAIR  MmiHG  CO.  UTAH. 

Lands  sold,  1905,  to  Kennebec  Mining  Co. 
GIRARD  MIHE.  MICHIGAN. 

Sold,  1905,  to  Keweenaw  Cbpper  Co. 
GIRILAMBOnK  COPPER  MnHHG  CO.,  LTD.  AUSTRALIA. 

Succeeded  by  Girilambone  Mining  Co.  (No  liability.) 
GIRILAMBONE  MIHniG  CO.  (HO  LIABILITY.)  AUSTRALIA. 

Office:  Sydney,  N.  S.  W.,  Australia.  Mine  office:  Girilambone,  (^m- 
belego  Co.,  N.  S.  W.,  Australia.  G.  A.  Richards,  manager;  W.  Blakcmore, 
mine  manager.  Employs  cunca  200  men.  Ores  are  slightly  argentiferous 
oxides,  carbonates  and  sulphides,  in  a  gangue  of  arenaceous  slates,  with 
numerous  quartz  veins  and  inclusions.  Ores  occur  as  disseminations  and 
replacements,  lacking  the  defined  limits  of  ordinary  fissure  veins,  in  sbte 
aiMi  sandstone  country  rocks  having  occasional  hard  bands  of  quart  zito. 
Alteration  xone  extends  down  about  200'.  Deepest  shaft,  520*.  Ores  are 
divided  into  three  classes  for  treatment,  the  first  class  comprising  carbonates 
(including  cuprite),  with  average  assay  value  of  4.6r^.  Oxides  from  the 
transition  zone  make  the  second  grade,  and  sulphides  from  the  lower  work- 
ings constitute  the  third  class,  each  being  smelted  separately.  Reduction 
is  greatly  hampered  by  deficiency  of  ore  in  sulphur  and  iron,  and  excess  of 
silica.  Water  supply  is  very  scant,  causing  trouble  in  times  of  drought. 
Mine  has  a  dam  and  is  compelled  to  filter  and  re-u.se  the  water  repeatedly. 
Has  a  250-ton  smelter,  with  5  reverberatory  furnaces  and  one  refining 
furnace,  product  being  turned  out  as  blister  copper  of  the  remarkable  purity 
of  99.95%.  The  reduction  plant  includes  a  Uxiviation  plant,  for  leaching 
certain  classes  of  oxide  and  carbonate  ores. 
GIROUX  CONSOLIDATED  MINES  CO.  NEVADA  ft  MEXICO. 

Office:  42  Broadway,  New  York.  Mine  offices:  Ely,  White  Pine  Co., 
Nev.,  and  Carbo,  Ures,  Sonora,  Mex.  Joseph  L.  Giroux.  president ;  Eugene 
L.  Giroux,  vice-president;  G.  E.  Giroux,  secretary;  J.  C.  KcTinedy,  treasurer; 
J.  A.  Snedaker,  con&ulting  engineer;  Lorren  M.  Hart,  counsel:  pn^cedin^ 
officers,  Conrad  Dietz,  Guy  E.  Giroux  and  Josiah  Mar\'el,  directors;  Wm. 
R.  Bassett,  business  manager;  Gideon  L.  Giroux,  ^uperintendert.  Employs 
circa  300  men,  of  whom  22^  are  at  the  Mexican  mines.  Organizrd  under 
laws  of  Delaware,  with  capitalization  $5,000,000,  shares  $5  par. 

Lands  are  1,287  acres,  in  two  groups,  one  group,  of  96  pertenencias,  area 
237  acres,  being  in  the  Ures  district  of  Sonora,  Mexico,  and  one  group,  area 
1,050  acres,  lying  in  the  Ely  district  of  Nevada.  The  Mexican  claims,  in- 
cluding the  San  Jos^  and  Sultana  mines,  and  commonly  knoA^-n  as  the  Sul- 
tana group,  lie  in  the  Sierra  de  Oro  Mountains,  about  25  miles  east  of  Carbo 
and  circa  35  miles  from  Hermosillo.  This  property  shows  a  lime-porphyry 
contact  vein  of  50^  to  lOO'  width,  opened  by  3  shafts,  vdih  about  one  mile 
of  underground  workings.  Sultana  No.  1  shaft  is  200^  deep;  Sultana  No.  2, 
the  main  working  shaft,  sunk  on  an  incline,  is  1,075'  deep,  and  San  Jos6  shaft 
18  drca  50(K  deep,  and  bottomed  in  a  40^  vein  with  considerable  ore  blocked 
out.       The  Sultana  group  as  a  whole  shows  ores  of  3%  to  4%  in  copper 
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tenor,  with  variable  pjold  values,  latter  ranginp;  from  very  small  to  very  la 
with  a  gcMid  proportion  of  high-graile  ore.  Smelter  shipments  of  Sultanft 
ore  to  El  Paso  have  given  combined  gold  and  i«ilver  values  ranging  from 
92  cents  to  $734.36  per  ton,  and  Sultana  shipments  of  April,  1906,  amount- 
ing to  472  tons,  returned  192,151  in  values,  giving  an  average  gross  return 
of  $194.41   pc^r  ton. 

The  Nevada  properties  are  the  irA^re  important,  and  are  of  conFjdemble 
promise.  These  huda  lie  immedin**^»v  west  of  the  Nevada  Consolidat-ed. 
The  first  series  of  ore  measures  are  ^it  tlie  conl4ict  between  plutonic  and 
sedimentary  rocks^  the  latter  showing  enormous  areas  of  replaceuient  by  ore» 
with  gangue  of  quarts,  talc  and  cLty.  In  places  thi'^  tieries  lias  been  proven 
to  a  width  of  upwards  of  l,nW,  but  the  entire  fornmtion  is  not  pro&Uible. 
Measures  of  1 00'  and  upwards  in  width,  of  fair  ore,  have  Iseen  opened. 

The  second  tierivs  of  ore  mejieures  is  in  the  Giroux  shaft,  ijiuned lately 
above  water-level,  constituting  a  horizontal  Ijed  of  oxidiiicd  ores  of  30'  to 
40*  thickness^  said  to  average  7%  or  better  in  copper  tenor. 

The  third  series  consists  of  a  quart z-iK>rphyr3%  which  jjj  a  highly  altered 
acid  andeaite,  carrying  upwards  of  &)%  .sihca.  Tlie  exj^osod  surface  has 
been  leachod  to  some  extent,  but  at  ^leplha  of  30'  to  40',  and  Ijelow^  to  the 
deptlis  yet  tested,  this  porphyritic  ore  body,  which  in  some  respects  is 
similar  to  thnt  of  tlie  Bingham  camp  of  Utah,  ciirriea  ore  values  said  to 
average  1%  copper,  in  chaleocite^  melaeorvite,  and,  at  depth,  chalcopyrite. 
The  third  *«eries  is  in  the  plutonic  area,  wliieh  Is  estimated  at  1,500x2,400'  on 
the  Giroux  property,  with  evidence  le^iding  to  tht?  opinion  tlmt  J  he  limits  of  tbo 
is  mineralization,  as  now  definedi  may  be  considerably  extended  by  further ' 
in  vest  i  gal  ion. 

Through  this  grotind-mass  of  qua•^x-po^phyry  there  are  fissure  vi&iii«l 
varying  from  3'  to  20'  in  width,  caiiying  ores  clairne<l  to  average  about 
12%  copper,  1  oz.  silver  and  SO  gold  p^T  ton.  These  veins,  or  seams,  show  < 
evidence  of  small  faulting,  and  the  ore  deposits  therein  evidently  are  from 
mineral-bearing  solutions  coursing  along  the  lines  of  ktast  resist^ince.  The 
quart x- porphyry »  wliile  lower  in  gmde  than  the  other  occurrences  of  ore. 
contains  infinitely  so  mueh  more  material  tliat  it  must  form  tlie  principal 
eource  of  ore  supply  eventually.  The  ore  is  of  a  comparatively  friable  nature, 
and  seems  to  present  no  unusual  or  complex  problems  in  concentration. 
The  vast  extent  of  the  ore  body,  and  it^  occurrence  in  an  immense  m&ss, 
naturally  have  caused  the  management  to  give  consideration  to  the  nvjthods 
to  be  followed  in  mining.  While  the  present  developments  are  on  fissure  veins, 
and  these  will  Im?  the  first  io  produce,  cventvjally  the  quart z-prophyry  must 
be  attacked,  and  it  is  probable  that  the  plan  of  A\inning  the  ore  will  be  a 
modification  of  the  steam-shovel  method,  used  so  ext^jnaively  at  the  iron  ofu 
mines  of  the  Mesaba  nin^e,  in  tlie  Lake  Superior  districts 

Present  mining  development  at  the  Ely  mines  is  by  shafts^  of  w*hich 
there  are  eleven.  The  six  principal  working  shafts  have  two  compart- 
meots  each,  and  are  as  follow^e:  Giroux  shaft,  800':  Alpha  sliafl,  fiSC:  Taylor, 
Bunker  Hiil^  Pilot  Ivnob  and  Bix>oks  sliafts,  Stxy  each,  at  last  accounts.     It 
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is  phimed  to  ank  the  Ginxix  and  Alpha  shafts  to  IflOCf  depth  each,  as  soon 
MS  pfBCticable.  The  mines  have  about  two  miles  of  underground  workings, 
and  show  some  fair  stopes.  The  leached  zone,  at  and  near  surface,  is  followed 
bja  aone  of  secondary  enrichment,  reaching  to  a  depth  of  circa  375',  below 
which  are  unaltered  sulphides.  The  zone  of  secondary  enrichment  shows 
considerable  native  copper,  in  addition  to  the  usual  oxides,  carbonates  and 
enriched  sulphides.  The  30(K  level  of  tlie  Giroux  shaft  shows  a  large  ore 
body,  claiming  to  range  7^^  to  15*^  in  ax-erage  copp»*r  tenor,  and  the  a\-erage 
of  the  entire  mine,  as  opened,  is  claimed  to  be  better  tlian  5*^  copper. 
Equipment  is  simple,  but  suflicient  for  development  purposes,  including  4 
hoists,  air-oompiQ89ors,  and  necessary  shops  and  mine  btructures. 

A  ocmoentrator,  rated  at  500  tons  daily  capacity,  is  being  built,  and  in- 
stallation of  machinery  should  begin  during  the  latter  kih'  of  1906. 

A  contract  has  t)een  let  to  tlie  Coloiado  Iron  Works  Co.  for  a  complete 
250-ton  smelter  for  tlie  Nevada  mines.  Tlie  pLmt  will  include  a  42xlS0* 
water- ja4^t  blast-furnace,  blower,  air-compressor,  converter  with  one  stand 
and  3  shdls,  etc.,  entire  plant  costing  about  $125,000.  This  was  contracted 
for  completion  July  15th,  1905,  but  was  not  coinpletotl  in  May,  11X16,  ami 
piobaUy  will  not  go  into  blast  imtil  the  arrival  of  a  railroad  at  Ely.  Tlie 
piBasure  from  impatient  shareholders  alu-ays  is  very  great  in  the  caso  of  a 
new  mine,  upon  which  large  sums  hax-e  been  expended,  but  the  conser\'ative 
policy  is  the  proper  one  in  such  a  case,  and  many  a  gooii  mine  lias  Ixvn  seri- 
ously handicapped  by  beginning  production  under  disad\'antageous  cireum- 


In  the  two  past  editions  of  the  Copper  Handbook  the  Giroux  com- 
pany was  censured  for  misleading  statements  put  forth  in  its  belialf,  but 
it  was  stated  that  Mr.  Joseph  L.  Giroux  is  a  mining  man  of  high  standing, 
and  the  property  was  considered  promising.  It  is  with  pleasure  tliat  tlie 
Copper  Handbook  b  able  to  state,  in  its  present  edition,  that  a  more  con- 
servative policy  lias  be^n  adopted. 
%LADHAU6H  MIlfE.  ALASKA. 

Mine  office:     Ellamar,  Alaska.     Property,  on   Prince   William   Sounil, 
is  opened  to  a  depth  of  circa  500^,  and  some  ore,  giving  returns  up  to  lO^^^ 
copper,  has  been  shipped. 
GLADSTOHE  MDIE.  ARIZONA. 

Was  held,  at  last  accotmts,  by  Ideal  Mining  <&  Development  Co. 
GLADYS  MINING  CO.  BRITISH  COLUMBU. 

Ifine  office:  Albemi,  Vancouver  Isld.,  B.  C.  Property  is  opposite  tlie 
Monitor  mine,  and  across  the  Albemi  Canal  therefrom,  and  apparently  has 
the  extension  of  the  Monitor  vein,  showing  high-grade  clialcopyrite. 
GLASDIR  COPPER  MINES,  LTD.  WALES. 

Voluntarily  liquidated,  October,   1903. 
GLASDIR  COPPER  MINES  (1903),  LTD.  WALES. 

Offices:  4,  Broad  Street  Place,  London,  E.  C,  Eng.  Organized  Oct. 
17,  1903,  with  cajntalization  £1,000,  shares  £1  par,  apparently  as  a  ten- 
tative reoi]ganlwition  of  the  Gladsir  Copper  Mines,  Ltd. 
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GLASGOW  COPPER  SYNDICATE,  LTD.  CALIFORNIA- 

OffioeB:149,  St.  VinceQt  Street,  Glasgow.  Scotland.    T,  A  G.  B,  McKim 
&    Cook,    secretaries.      Orguiiis&ecJ     Dec.     14,     1904,     wiih     capitalisation 
£8»000,  shares  £1  ptir,  (t»  acquire  copper  property  in  Fresno  county,  Cal- 
ifornia. 
GLASGOW  &  WESTERN  EXPLORATION  CO.,  LTD.  KEVADA. 

Offices:  33,  lien  field  St,,  Glasgow,  Scotlaiid,  and  317  McCornick  Hldg-, 
8alt  Lake  City,  Utuli,  Geo.  MeFurlane  Reid,  cluiirmun;  t'tto  JBtallman, 
general  manager;  Jo**.  Farren,  su(>t*rint4?ndent ;  George  Culhbert^  Hccretary. 
tlrgani/ed  Oct,  2K,  \SSm,  uith  eapitalimtion  £30,000,  shares  £1  par.  Man- 
ager and  is  the  prineip:d  owner  of  the  Adelaide  Star  Mines,  Ltd. 
GLEN' JENNINGS  COPPER  MINING  CO.  WYOMING, 

Mine  office:  l^nruinpnimt,  CartMin  Co,,  Wyo,     Idle. 
GLOBE  &  ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Mine  office:  Glolx%  tiila  Co,,  Ariz.  T.  A,  Pascoe,  president;  J*  IL  HainiU^ 
vice-prei>ident;  Ckus.  T.  Martin,  8ecn*t;ny;  Chas.  F.  Solon loh,  treasurer; 
Pat  Rose,  superintendent.  Capitalization  $fiOU,tKKi,  shares  $10  |3ar.  Lands 
arc  sundry  uell  located  elaiin.'^,  adjoining  the  LTnit^^d  Globe  and  Arizona 
Commercial  C^pjx^r  C^o,  I>t'velopmt'nt  is  by  a  55'  sliaft,  showing  a  2*  vein 
of  \2'\,  ore,  and  a  IMj'  tunnel  showing  1(3%  ore. 
GLOBE-BOSTON  COPPER  MINING  CO.  ARIZONA. 

Latids  sold,  circa  lOOG,  to  GloU^  Consolidated  Cx>pper  Co. 
GLOBE  CONSOLIDATED  COPPER  CO.  ARIZONA, 

Office:  care  of  Henry  B.  liovland,  Dnluth,  Minn.  Organized  June, 
1906,  with  capitidizjition  $1,500,000,  shares  $10  par:  issued,  $1,0(M},000, 
$5  paid  in.  Landn  are  aVKiut  150  ekims,  area  eirea  3,000  acres,  including 
the  niolw' Boston  prnjx^rty,  a  group  of  21  claims  near  the  Old  Dominion 
and  UiiitL^d  Glol>e  mjne>5,  l>ought  for  $130,000,  the  Mallory  group,  and  other 
extensive  holdings.  The  Giol^e-lioyton  property  lia«  con.'«iderab!e  de* 
velopment^  liaving  a  4(Jo'  two-corn t>artment  sluifi,  nhpwing  a  4'  vein  of  low- 
grade  chalcopyrite,  with  occasional  bunches  of  bomite»  both  carrying  fair* 
silver  values.  Property  is  extensive,  and  Hie  major  portion  of  the  hold- 
ingB  is  excellently  located.  Management,  which  includes  Messrs.  Henfy 
B.  Hovland  and  Iloval  A.  Smith,  who  havf  Ix-en  closely  connected  with 
the  Calumet  &  /Vrixoim  group,  einc^  ita  inception,  b  good,  and  the  property 
m  considered  one  of  iinirli  promise, 
GLOBE  COPPER  MINING  CO,  ARIZONA.. 

Dead.      Prop(Tty  now  owned  by  Old  Dominion  Mining  &  Smelting 
GLOBE  COPPER  MINING  CO.  WYOmNOH 

Otfico:  24  Giddings  Blk.,  Colorado  Spring«i,  Colo.     Mine  office:  Hecla, 
Laramie  Co.,  Wy».     A.  C.  Widdicoml>e,  president;   J.  A.  Morrii^n, 
president  and  general  manager;  John  H.  House,  secretary;  Stewart  Dav 
treasurer:  Prof.  IL  C.  Beeler,  conaulting  engineer.     Organizt^d  1001,  under" 
laws  of  C'olorado,   with  capitaUxation   $!,500,f>lK),   share;*  $1    par.     Lands^ 
22  claims,  area  438   acres,   in  tlie  Silver  Crown   district,   showing  sundry 
fissure  veins,  of  wliieh  3,  of  V  average  width,   are  opened  by  5  sfiafta^ , 
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of  100^  aimase  depth,  and  by  tunneb  of  90^  and  \W,  giving  estimated  av- 
enge Tahies  of  12%  copper,  6  oz.  to  10  oz.  silver  and  %b  gold  per  ton,  from 
sulphide   oics.    Has  steam  power  and  an  air-compressor.     Idle  for  several 
years. 
GLOBE  MIRE.  MICmGAR. 

Qflte:  care  of  Gbpper  Range  Consolidated  Co.,  27  State  St.,  Boston, 
Mass.  Mine  office:  P^dnesdale,  Houghton  Co.,  Mich.  F.  W.  Denton,  super- 
intendent. Property  is  owned  by  the  estate  of  John  Stanton,  and  is  held 
under  an  option,  expiring  April,  1907,  by  the  Copper  Range  Consohdated 
Go.,  which  has  paid  $50,000  thereon,  and  it  is  understood  that  tlie  option 
caDs  for  the  pa3rment  of  10,000  shares  of  new  stock  of  Copper  Range  Con- 
solidated, if  the  property  is  taken  over.  Property  is  Sections  1  and  2,  Town 
53  North,  Range  35  West,  carrying  about  6,000^  of  the  strike  of  the  Bal- 
tic lode,  and  adjoining  parallel  amygdaloid  beds.  The  Cliampion  mine  lies 
next  to  the  north,  and  tlie  Challenge  mine  next  to  the  south.  Tlie  Copper 
Range  company  expended  $54,000  in  development  work,  to  the  end  of  1905. 

Diamond  drill  borings  having  shown  ores  carrying  good  copper  values, 
it  was  decided  to  sink  a  shaft  and  open  the  mine.  The  overbunlen  of  sand 
and  boulders  is  one  of  the  heaviest  in  tlie  Liike  Superior  district,  lience  it 
is  neeessary  to  reach  tlie  solid  rock  ledge  by  a  vertical  shaft,  through  an 
overburden  about  250^  in  thickness.  Much  trouble  has  been  experi- 
enced in  sinking  the  preliminary  sand-shaft,  and  the  system  of  sinking  has 
been  modified  frequently,  and  changed  radically  from  tlie  plan  on  which 
started.  The  shaft,  about  700^  south  of  the  Champion  boundary  line,  was 
about  150^  deep  on  May  1,  1906.  The  shaft  is  being  sunk  on  a  tek^scopic 
plan,  the  inside  measurement  of  timbers,  at  the  collar  of  the  sliaft,  being 
13'  3'  X  23'  3^,  with  inside  measurement  of  the  second  section  9'  x  19'  6", 
and  a  third  section  will  be  still  smaller.  This  plan  will  permit  new  inside 
timbering,  and  whatever  realignment  is  required,  when  tlie  shaft  is  bottomed. 
The  shaft  is  being  sunk  with  64  steel  shoes,  each  built  with  a  water- jet  liav- 
ing  an  opening  of  one  square  inch,  and  a  water  pressure  of  30 )  pounds  per 
inch.  Weight  of  shoes  is  37,000  pounds  and  these  are  pressed  down  by 
6  hydraulic  jacks,  each  exerting  a  pressure  of  100  tons.  The  sliaft  is  wet, 
making  800  gallons  of  water  per  minute,  and  progress  is  very  slow. 

The  south  drifts  of  the  Champion  mine,  not  far  from  the  Globe  boun- 
dary, are  breasted  in  excellent  rock,  and  there  is  every  raason  to  anticipate 
the  making  of  a  fine  mine  from  the  Globe,  but  the  preliminary  work  of 
reaching  the  solid  rock  ledge  is  certain  to  be  tedious  and  costly,  this  being 
one  of  the  deepest  sand-shaft:  ever  sunk. 
GLOBE  MmiNG  CO.  ARIZONA. 

Office:  506-171  Washington  St.,  Chicago,  lUs.  Mine  office:  Globe. 
Gila  Co.,  Ariz.  J.  F.  Hechtman,  president  and  general  manager;  M.  A. 
Patterson,  vice-president;  Geo.  L.  Beach,  treasurer;  Walter  M.  DeKalb, 
secretary.  Organized  February  19,  1903,  under  laws  of  Arizona,  with  cap- 
italization $2,500,000,  shares  $1  par.  Lands  27  claims,  area  540  acres, 
indtidiDg  gdd,  silver  and  copper  groups,  nearest  lying  about  2>^  miles  from 
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Globe.  Country  rooks  are  gmnite-porphyry,  eycnite,  quartdte  %nd  <fio- 
ritc^  showing  sundry  fissure  veins  in  diorit«,  running  2'  to  ItX*'  in  iiidih, 
with  iron  cuppings,  giving  assays  of  2%  to  B*7o  tJ«^pper,  4  oz.  to  30  oz, 
silver  and  f2to$2S  gold  per  ton.  The  Mineral  Farm  group,  of  IH  full  and  3 
fra-ctiomil  cluitns,  inchiilea  tlie  Varey-C'onstanre  mine,  worked  circa  1S86, 
for  silver,  and  having  a  Uj5*  fihaft.  The  Mineral  Farm  group  shoe's 
alWred  sedimentary  and  igneous  rocks,  with  iron  dikes  and  a  complex  fis- 
iure  system.  The  Minend  Farm  vein,  of  at^out  4'  Midth,  gives  assaya  of 
4,8%  copper  and  up  to  1:^2  oz.  silver  and  $7,44  gold  per  ton,  Tlus  prop- 
erty also  shows  a  20'  vein  sampling  22%  copper,  9%  zinc^  2  ox.  silver  and 
$4.96  gold  per  ton.  The  group  is  said  to  have  produced  $100,000  in  sil- 
ver, under  a  former  management.  MLseellaneous  holdings  includes  the 
Eagle  Pass  group.  Property  is  considered  promising. 
GLOBE  &  PINTO  MXMNG  CO.  ARIZONA. 

Mine  office:  Cilol)e.   (Jila  Co.,  Ariz.     A.  T,   lianunons.  s<.»oretar>\     Or- 
ganized circa   1905.     Liinds^    1 1   claims^,   lying  noriii  of  and  adjoiniiig  the 
Five  Points  group^  ojxuied  by  a  50'  shaft,  ekimed  to  eliow  tieveral  thousand 
tons  of  ore,  tv^sa^'iMg  1%  to  12%  t-opper. 
GLOBE  TRACT* 

Office:  care  of  Estate  of  John  Stunt  on,  owner,  IJj  William  St,,  New 
York.  Propt^rty  Is  Sections  3»  4,  and  5,  Town  53  North,  Itange  35  West, 
Houghton  county,  Michigan.  From  the  original  Glolx*  tract  the  Globe 
mine,  area  1,2S0  acres,  ha8  \H^m  set  off,  and  h  under  option  to  tlie  Copper 
Riinge  Cofisolidateii  Co. 
GLOBE  WESTERN  COPPER  CO.  ARIZONA. 

^Fme  otficc"  01ot>e,  Gila  Co.,  Am.  L,  G,  Stewart,  pn*si dent  and  gt^ntnU 
manager;  J,  Wi^inlxTger,  socretar}',  capitalization,  |2.(NKl,rHKI,  sliarvs,  flO 
par,  Lsmds  inrlnde  the  Stewart  &  Clark  group,  near  tlie  (libsuu 
mine,  and  the  Cole  <Jt  Goodwin  group.  The  Stewart  &  Clark  group  Is  de- 
veJoped  by  a  250*  sliaft,  bottomed  in  high-grade  sulphide  ore,  asasaying 
10%  to  15%  copper  and  upwards  of  30%  each  in  iron  and  sulpliur* 
Shipments  were  b«*gun  to  the  Old  Dominion  smelter^  April  19,  11K)0, 
Propt^rty  Is  considL-nvl  promising. 
GEWERKSCHAFT  VER.  GlUcKAUF-NEVIGES.  GERMANY. 

Mine  offit^*:  Nevigcs,  Rheinprovinz,  Germany,     Ha*  lead  and  copper  orvs, 
developed  by  t\\o  sliafts,  and   employetl    about  UH)  laen,  producing  circa 
12,000  tons  of  ore  yearly,  at  Insf  acrounis. 
GEWERKSCHAFT  GLt)CKSBRUNN.  GERMANY. 

Merged,   19(}3,  in  tlio  ELsfelder  KupfergcwerLscliaft, 
GOAT  CREEK  MIMNG  CO.  WASHOrGTOll. 

Mine  ofhce:  Methow,  Okanogan  Co.,  Wash.    John  R.  Oassin,  mana- 
£:er,  at  last  aceounts.     Ores  cany  gold,  silver  and  copper, 
GODIVA  MINING  CO.  UTAH- 

Mine  office:  Eureka,  Juab  Co,,  Utah.    J,  H.  McChrystid,  superintendent. 
Oree  carry  gold,  silver  and  copper.     Has  steanj  power,     Presumabty  idle. 


4 
4 


COERZ-GOLD.  629 

A.  OOERZ  &  00^  LTD.  GERMAlf  SOUTHWEST  AFRICA. 

Offices:  20,  Bishopegate  St.,  Within,  London.  £.  C,  Eng.;  26,  Rue  La- 
fitte,  Paris,  France;  8,  Behrenstiasse,  Berlin,  W.,  Germany,  and  4,  Fraser 
St.,  JohanDesburg,  Transvaal,  South  Africa.  Lonl  Battersca,  chairman; 
Amandus  Brakhan,  Johnannesburg,  chairman  and  joint  managing  director; 
Henry  Strakoech,  London,  managing  director;  Henry  Clark,  secret4iry, 
London.  Has  extensive  holdings  in  tlie  Witwatersrand  gold  fields,  al^^ 
exclufflve  prospecting  rights  over  6,500  square  miles  in  German  South- 
west Africa.  Construction  of  a  railroad  line  from  the  sea  to  Swakopmund 
is  planned.  Copper  ores  ha\*e  been  discovered  at  a  number  of  points,  in 
the  district  controlled  by  this  company. 
GOLD  ANCHOR  MmiNG  CO.  COLORADO. 

Mine  office:  Alice,  Ck»r  Creek  Co.,  Colo.    Thos.  I.  Slater,  manager. 
Ores  carry  gold,  sUver  and  copper.    Has  gasoline  power. 
GOLD  BELT  MmiNG  CO.  MOIfTAlf A. 

Mine  office:  Empire,  Lewis  &  Clark   Co.,    Mont.     Owen    Byrnes,    su- 
perintendent.   Property    includes  the  Empire  and  other  mines,  carrying 
gold,  silver,  lead  and  copper  ores.    Has  steam  power,  60-stamp  mill  and 
500-ton   cyanide  plant,  employing  about  50  men,  at  last  accounts. 
GOLD  BUG  COHSOLmATED  MnflNG  CO.  WASHINGTON. 

Mine  office:  Bossburg,  Stevens  Co.,   Wash.    F.  H.   Merritt,  superin- 
tendent, at  last  accounts.    Ores  carry  gold,  silver  and  copper. 
GOLD  BUG  MINE.  COLORADO. 

Mine  office:  Empire,  dear  Creek  Co.,  Colo.    N.  B.  Clough,  superin' 
tendent,  at  last  accounts.    Ores  carry  gold,  silver  and  copper. 
GOLD  &  COPPER  COMPANY  OF  BINGHAM.  UTAH. 

Succeeded,  1901,  by  Bingham  Consohdated  Mining  &  Smelting  Co. 
GOLD  &  COPPER  CONSOLIDATED  MINING  &  MILLING  CO.    ARIZONA. 

Office:  402-130  Dearborn  St.,  Chicago,  Ills.  Letter  returned  unclaimed 
from  former  mine  office.  Groom  Creek,  Yavapai  Co.,  Ariz.  R.  A.  Sweet, 
president  and  treasurer;  J.  B.  Pogue,  secretary;  A.  J.  Fickrell,  general  manager; 
J.  Chidister,  superintendent.  Organized  1901,  under  laws  of  Arizona, 
with  capitalization  $4,000,000,  shares  $1  par.  Lands,  35  claims,  area  700 
acres,  including  the  Rockefeller,  Cliicago,  President  and  Little  Kid  claims, 
in  the  Hassayampa  and  Big  Bug  districts,  showing  numerous  fissure  veins, 
carrying  auriferous  and  argentiferous  oxide,  carbonate  and  sulphide  ores 
of  copper,  with  claimed  average  values  of  7%  copper,  46  oz.  silver  and  $38 
gold  per  ton,  and  undetermined  lead  values.  Has  34  pits  and  sliafts,  claimed 
to  be  of  10"  to  815'  depth,  and  21  tunnek,  claimed  to  be  of  20'  to  800'  length, 
claimed  to  give  about  2  miles  of  underground  openings.  Company  claims 
to  have  150,000  tons  of  ore  blocked  out  for  stoping.  Has  a  steam 
power  equipment,  with  hoists,  shops,  etc.,  also  a  10-stamp  mill,  50-ton  cy- 
am(k  plant,  and  50-ton  concentrator.  Company  claims  to  have  been  de- 
veloping since  1904,  and  claimed,  falsely,  to  be  running  the  mill  night  and 
day— but  kept  on  peddling  stock.    If  the  outfit  be  anything  but  a  rotten 
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stock' jobbing  Bcheme,  the  companj'  Khtmld  «ue  General  Appearances  for 

presentinp  llie  raamigenR'nt  in  sueli  an  uufavombb  light. 

aOLD  a  COPPER  DEEP  TUNNEL  MINING  NEW  MEXICO. 

&  MILLING  CO. 

Office:  care  of  A.  Doin,  secretary  and  treasurer,  780  E.  Hadb^on  Ave,» 
Cleveland,  Ohio.  Mine  office:  Ehzabethtown,  Colfax  Co.,  N,  M,  Em- 
ploys 6  meti.  A.  T.  Mclntyre,  pifsident ;  John  Pearson,  \aoe*president , 
W.  P.  Milntyrc,  mine  aupcriii  ten  dent.  OrjEani^d  October,  191X),  under 
laws  of  New  Mexico,  with  c^i  pi  tali  za  lion  $2,(KXJ,0t>0,  ahajnes  $1  par;  issued, 
$1,910,000.     Annual  mt-eringj,  second  Tuesday  in  July. 

Lands,  10  claims,  area  circa  1(K)  acres*,  also  a  2,5-ucrie  miHsitc,  on  the 
western  slope  of  Baldy  Mountain,  in  tlie  Momno  diKtrict,  stiowinp  lime- 
stone, quartzite,  slate  and  yxirphyry  country  roeks,  with  fissan>  antl  con- 
tact  veins  tn  and  between  quartzite  and  slate,  Ha^  2  ^^lallow  sliafrs 
and  a  1,900'  crosscut  tunnel,  opt*ning  2  birge  ore  lx)die»  of  low-grade  au- 
riferous copper  ore.  Has  ganoUiie  power  and  electric  drills,  with  a 
20-ton  etanip-mill  of  lumber  and  logs,  size  40x80',  equipped  with  a  5'  Hunt- 
ington mill  and  gravity  stamps.  Nearest  railroad,  3  miles.  Company 
plana  continuing  desijlopment  steadily.  Management  and  profjerty 
are  well  rej^arded. 
GOLD  &  COPPER  FIELDS  SYNDICATE,  LTD-  AUSTRALIA. 

Voluntarily  lic|\iidated.  March,  1902. 
GOLD-COPPER  MINING  CO.  ^  ARIZONA, 

Office:  Prescott,  Arizona,     Col.  E.  Routman,  general  manager.     lAnde, 
in  the  Ha^ssayampa  district,  include  the  Peacock,  Mountain  View  and  Iron 
Duke  clatm.^,  opened  by  a  180'  tunnel,  cutting  u  vein  carrying  auriferaui? 
and  argentiferous  copfjer  orf\  tliat  lias  gi\ien  aasay  valuer  of  $30  per  ton. 
GOLD  COPPER  MINING  CO.  CALIFORNIA. 

Utlce:  care  of  J.  XfcCosh  8niith,    Rocklin.  Ctd.      Mine  otlicer    Lincoln, 
Placer  Co.,  CaJ.     Lriuds,  ICiO  acres,  slightly  de^^e loped  by  shaft. 
GOLD  a.  COPPER  MINING  CO.  NEW  MEXICO. 

Lx^tter  retiirn'^d  *'nt*Liimed  from  former  mir>e  office,  Rociadi,  N.  M. 
GOLD  COPPER  MINING  A  DEVELOPMENT  CO.  SOUTH  DAKOTA, 

Letter  returned  uiclM'med  from  former  offi(^,  Deodwood,  S.  D. 
CtOLDEN  COVE  MINING  CO,  NEW  MEXICO 

Mine    ofRce:     Hacluta,    Orant     Co.,  N.   M.      W.  H.  Hare,  president; 
W.  T.  Btewart,  vice-prt^sident;  ^red.  E.  Emery,  secretary  and  treasurer.     Has 
eevcral  shafts  of  10*  to  S.V  depth,  showing  a  vein  said  to  give  average  as- 
says of  \H%  copper  and  20%  lead,  with  gold  and  silver  values. 
GOLDEN  EDGE  MINING  CO.  WYOMINO. 

Ix!tter  retunn  tl  unclaimed  from  former  mine  office,  Rambler.  CarlHin 
Co.,  Wyo.  Lands  were  sundry  claims,  south  of  Rambler,  showing  copjier  ore. 
GOLDEN  GATE  GROUP.  COLORADO. 

An  idle  prospect,  near  the  foot  of  Badger  Mountain,  Tanyjdl  district. 
Park  county,  Colorado,  said  to  show  a  vein  of  10*  to  30'  width,  giving  aa- 
says  of  12%  to  02%  copper,  and  $10  and  upwards  gold  per  ton* 
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GOLDEH  KEY  MIHE.  WASHmGTOH. 

Letter  returned  unclaimed  from  former  mine  office,  North  Bend,  Wash. 
GOLDEN  MniT  MINES,  LTD.  NORWAY. 

V^oluntarily  liquidated,  October,  1903. 
GOLDEN  RXTLE  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

A  fraudulent  mining  company,  formerly  at  220  Broadway,  New  York, 
and  having  17  claims,  near  Oracle,  Pinal  county,  and  Vail,  Pima  county, 
Arizona.  Was  promoted  by  one  Wm.  E.  Lake,  "a  prominent  church  and 
Sunday  school  worker"  of  Yonkers,  N.  Y.,  who  purchased  sundry  cheap 
holes  in  the  ground  in  Arizona,  at  a  cost  of  $500,  and  thereupon  organized 
£L  million-dollar  company,  keeping  for  himself  all  but  the  7  shares  required 
for  dummy  directors.  He  then  pledged  the  comjiany  to  pay  him  $15,000, 
and  generously  donated  200,000  shares  to  the  treasury.  Purchasers  thought 
they  were  obtaining  treasury  stock,  and  Christian  friends  invested  $126,000, 
of  which  only  $15,000  ever  was  accounted  for.  Assets  of  the  company,  at 
the  time  of  the  show-down,  were  a  donkey  hoist  in  Arizona,  and  a  roll  top 
desk  in  New  York,  the  company  having  lost  the  hole  in  the  ground  on  which 
it  was  incorporated  originally.  Moral:  beware  of  stock-peddlers  who  mix 
piety  with  business. 
GOLDEN  STAR  MINING  CO.  IDAHO. 

Letter  returned  unclaimed  from  former  mine  office,  Doniplian,  Idaho. 
GOLDEN  STATE  MINES,  LTD.  ARIZONA. 

Offices:  20,  Lawrence  Lane,  London,  E.  C,  Eng.  C.  F.  Branton,  di- 
rector ;  G.  Thompson,  secretary.  Organized  June  25, 1897,  as  reconstruction  of 
Geldfonteii  Estates  A  Gold  Mining  Co.,  Ltd.,  with  capitalization  £100,000, 
shares  5s.  par;  issued,  £61,254.  Lands,  120  acres,  on  Copper  Creek,  in  the 
Dragoon  Mountains,  Cochise  county,  Arizona,  supposed  to  liave  a  small 
smelter,  (die  for  some  years. 
GOLD  HILL  COPPER  CO.  NORTH  CAROLINA. 

Office :  80  Broadway,  New  York.  Mine  office :  Gold  Hill,  Rowan  Co.,  N.  C. 
W.  G.  Newman,  president;  Wm.  M.  Richardson,  secretary  and  treas- 
urer. Capitalization  $5,000,000.  Lands,  1,050  acres,  in  Rowan  and  Stan- 
ley counties.  North  Carolina,  well  watered  and  timbered,  including  the 
Gold  Hill  mine,  operated  spasmodically  since  circa  1850,  and  which  has 
secured  a  very  considerable  gold  production.  Mine  has  a  750^  main  shaft, 
and  ore  is  said  to  average  2.75%  to  3%  copper,  with  good  gold  values. 
Property  is  served  by  the  Southern  Railroad,  and  the  Yadkin  river  has 
7,500-h.  p.  available,  17  miles  from  Gold  Hill,  and  development  of  this 
power  is  now  under  way.  Fuel  is  bituminous  coal,  costing  $2.25  per  ton, 
delivered,  and  labor  is  $1  per  day.  Present  company  worked  on  a  consid- 
erable scale,  1901-1903,  employing  250  men,  but  got  into  financial  difficul- 
ties, ending,  1903,  in  the  appointment  of  C.  M.  Miller  as  receiver.  At  last 
accounts,  mine  was  being  kept  unwatered,  and  management  hoped  to  ar- 
range for  resumption  of  work. 
GOLD  HILL  QUARTZ  MINING  CO.  OREGON. 

Office:    111  #Fifth  Av«.,  New  York.    Mine  office:    Gold  Hill,  J&ckhU, 
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Co*,    Orp.     C.    R.    Ray,    BuperintencJent.     Property   includes    the    Bmdeiif 
Conger  and  Elk  Creek  mines,  ores  of  wliir-U  I'lirry  gold,  silver,  lead  and  cop- 
per    Has  steam  power  and  u  lO-stamp  mill,  employing   circa  30  men*  at 
last  accounts, 
GOLD  KUHQ  COrrSOLIDATED  MINES  CO.  COLORADO- 

Office:   Waterville,    Mo.     Mine   office:   Silvert^n,    San   Juan  Co.,  Colo. 
W.  Z.   Kinney^  sujx^rintendent.     Ores  carry  gold,  silver  and  fH>pper.     Has 
steam,  electric  and  gaeniline  power  and  an  S(>-8tamp  niiJl,  producing  mainly 
gold,  with  a  littk  cupfxr  secured  as  a  by-product. 
GOLD  MOUNTAIN  MINING  CO.  WASHINGTON. 

Mine  office*:  BiTlin,   Kinjyr  Ck».,   Wash.     F.  Karl,  FUpermrendeni,  at  hat 
tircounfji.     Has  antimoniul  go!d-copper  ores,  opened  by  lutmel,  with  water 
and  electric  power. 
GOLDSMITH  COPPER  CO.,  LTD,  BRITISH  COLUMBU. 

Pn^sumably  dead.     Had  lands  on  Howe  Sound,  British  Columbia. 
GOLD  STAR  MINING  CO.  WASHINGTON. 

Office:  2107  II  Madison, St.,  Seattle,  Wa»li-  Mine  omcc:  Index, 
Snoliomi&h  Co.,  Wanlu  Aden  Fraser,  president;  John  Edniond  Praul,  sec- 
retary, treasurer  and  gene  ml  manager.  Organized  1903,  under  laws  of 
Washington,  Avitli  capitidization  $l,tH10,<XK),  shan?s.  $1  par;  Issued,  $500,000. 
I^md^,  6  claims,  art*a  120  acres,  well  timU'red,  in  the  Imkx  district,  sJiow- 
ing  a  country  rock  of  syenite,  carrying  a  6'  vein  gi\nng  assays  of  7%  copper 
and  $1.20  gold  per  ton,  from  l>omite,  and  $25  gold  jH-r  ton  from  an  oxidised 
«|iiarta  capping,  la  i  nuha  from  the  Great  Northern  Railway  Idle,  but 
plans  ^l^sllmption  nf  work  during  1906. 
GOLD  TUNNEL  &  RAILWAY  CO,  COLORADO. 

Mine  office:  Silverton,   San  Juan  Co.^  Colo.     Wm.  Cole,   superintend- 
ent.    Early  in  1900  employed  about  25  men,  and  was  shipping  100  to  150 
tons  monthly  of  ore  giving  smelter  returns  up  to  $100  per  ton»  in  copper 
and    silver, 
GOLETA  CONSOLIDATED  MINES,  CALIFORNIA. 

Mine  office:  Jordan,  Mono    Co.,  CaL  Hugh  \\\  Nelsrn,  Buperintendent, 
at  last  accounts,     Projierty  is  a  gold  mine,  equipped  wttfi  a  4f>-stamp  mill. 
ttn<l  cyanide  plant,  but  liaa  a  6'  vein  of  chrysocolla,  slightly  developed. 
GOLINSKY  MINES.  CAUFORNIA* 

Sold,  W\[.  to  Mammoth  Copper  Mining  Co. 
SUCESION  E.  GONZALES.  MEXICO* 

Office,  mine  and  works:  Guanajuato,  Oito.,  Mex.  Has  a  small  amrl- 
ter,  known  as  the  Salgado.  Production,  1903,  wa:5  5,793  kgs.  blister  copper. 
SUCESION  P,  GONZALEZ.  CfllLB. 

Office  and  mine:  Labrar,   Freirina,   Atacania,   Chile.     Has  a  mattinjg 
furnace  and  produeea  circa  1 ,2r»0,000  lbs.  fine  copper  yearly. 
GOOD  HOPE  MINING  &  REDUCTION  CO.  COLORADO. 

Office:  Del  Norte,  Colo.  Mine  office:  Vulcan,  Saguache  Co.,  Colo. 
T^uii*  Weiss,  superintendent.  Ores  carry  gold,  silver  and  copper.  Hao 
gteara  power.    Idle. 
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GOODLANDER^OULAIS  BA  Y.  G33 

GOODLANDER  MINnfG  &  MILLING  CO.  MEXICO. 

Office:  603  New  Ridge  Bldg.,  Kansas  City,  Mo.  Letter  returned  un- 
claimed from  former  mine  office,  Moctezuma,  Sonora,  Mex.  Alfred  Blaker, 
president;  John  W.  Amerman,  secretary;  Geo.  F.  Woodward,  general  man- 
ager. Capitalization  $1,000,000.  Ores  carry  gold,  silver  and  copper.  Mine 
is  opened  by  shaft.  Has  steam  power  and  a  10-stamp  mill.  Idle  and  appar- 
ently moribund. 
GOODRICH  PROPRIETARY.  AUSTRALIA. 

Mine  office:  Yeoval,  New  South  Wales,  Australia.  F.  Pearce,  mana- 
ger. An  old  property,  once  a  considerable  producer  of  gold  and  copper, 
reopened,  1902,  by  a  new  450^  shaft,  sunk  to  get  beneath  the  former  work- 
ings, which  have  been  reached  by  a  crosscut.  Ore  assays  18%  copper  and 
4  oz.  gold  per  ton,  and  occurs  in  a  pipe-vein  about  300'  in  diameter.  Mine 
has  given  much  trouble  in  the  past,  from  caving,  and  requires  very  careful 
handling. 
GOOI>SPRINGS  SMELTING  &  DEVELOPMENT  CO.  *    NEVADA. 

Office:  Loe  Angeles,  Cal.  Works  office:  Goodsprings,  Lincoln  Co., 
Nev.  A.  H.  Gates,  president;  Geo.  W.  Hinckley,  vice-president;  Warren 
W.  Porter,  secretary  and  treasurer;  C.  H.  Raymond,  assistant  manager; 
preceding  officers,  W.  E.  Jeannot,  R.  S.  Hardy  and  W.  H.  Wilson,  directors. 
Contracts  have  been  let  for  a  225-ton  furnace,  with  other  equipment  for  a 
500-ton  smelter.  Company  is  laying  out  a  to\vnsite  at  Goodsprings,  and 
plans  JnMalling  Ti*ater-works  and  electric  light,  and  opening  a  general  store, 
also  building  an  electric  belt-line  reacliing  various  adjacent  mines,  and  a 
7-mile  railway  spur  from  Goodsprings  to  Goodsprings  Siding,  on  the  Salt 
Lake  railway.  Contracts  have  been  made  with  a  numlK?r  of  mines  in  the 
vicinity,  and  company  plans  smelting  auriferous  and  argentiferous  copper 
and  lead  ores,  and  may  install  a  zinc  smelter  later.  Fuel  will  }>e  coke  from 
Utah  and  petroleum  from  Los  Angeles,  both  available  on  the  line  of  the 
Salt  Lake  railway. 
GOOD  VENTURE  COPPER  MINING  CO.  NEW  HAMPSHIRE. 

^tter    returned  unclaimed  from  former  mine  office,  Woodville,  N.  H. 
GOODVENTURE  MINING  &  MILLING  CO.  WYOMING. 

Presumably    dead.     Letters    returned    unclaimed    from    former   office, 
Boston,  Mass.,  and  former  mine  office,  Hecla,   Laramie  Co.,  Wyo. 
GOTHIC  MILLnra,  mining  &  POWER  CO.  COLORADO. 

Letter  returned  unclaimed  from  former  office,  Masonic  Bldg.,  Peoria, 
Ills.  Ifine  office:  Crested  Butte,  Gunnison  Co.,  Colo.  James  Donn,  pres- 
ident; )L  W.  J<nie8,  secretary;  F.  L.  Clemen.s,  general  manager.  Mine, 
opened  by  shaft  and  tunnel,  shows  ores  carrying  silver,  lead  and  copper. 
Is  claimed  to  have  a  50-ton  concent nitor.  and  two  50-ton  smelter^. 
BERGWERK  GOTTUCHE  hOLFE  STOLLN.  GERMANY. 

Mine  office:  Tannenbachstal  bei  Bninndf>l>ra-Georgenthal,  Saxony,  T^rr- 
many.    Pfwminably  idle. 
GOULAIS  BAT  MfHIIG  CO.  ONTARIO. 

Laiidi,  ]«300  mens,  on  Gouhis  Bay,  Lake  Superior,  26  miles  north  of 
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Sauit  Ste  Marie,  Alpoma,  Ontario,  on  wliich  a  little  exploratory  work 
done,  circa  1*J02,    Cii pit  a lizatiori,  $3,000,000.    idle  aiid  apparently  moribund. 
GOULD  COPPER  MINING  CO.  ARIZONA, 

Mine  oflSce:  Tucson,  Pirna  Co.,  Arix,  S.  H.  Gould,  president;  W,  H* 
Dailey»  secretary.  Lands,  19  claims,  in  the  Tuc^n  Mountains,  15  miles 
west  of  Tucwn,  covering  nearly  one  mile  of  tiie  eat«t  and  we^t  strike  of  a 
mineral  formation  circa  2,00iT  wide  and  5  miles  long.  Country  rocks  are 
limestone  and  quart iiite,  and  ore  i«  t'hak-opyritc,  with  quartJS  ganpcue,  av- 
eraging 3' J]  to  i%  copper,  3  o?,,  .HJlvt-r  und  $1.50  ifokl  per  ton,  with  &tjfli- 
cient  iron  to  be  Hclf-Huxinp:,  iXnclopmcnt  is  by  shafts  of  SC,  125'  and 
375',  and  2  tunnelt?.  A  two-compartment  main  shaft  is  said  to  show  a  SV 
vein  on  the  lOO'  level',  and  a  ib*  vuin  on  the  200'  level  Has  a  gasoline  engine 
and  air  compressor.  Management  secmij  good  and  property  is  oonsidcivti 
pro  mi  sin*;:. 
GOULD  MINING  CO.  WYOMING. 

Mine  office:  Centenniul,   Albany  Co.,  Wyn.     Lands,  snndry  claims  on 
tlie  summit  of  Centennial  Mountain,  said  to  hhovv  ore  a^^jjaying  30%  copper 
and  f50  jc^ol>l  p«»r  ton.     Pref^Jinably  id'c. 
GRAFTER  MINE.  YUKON. 

Oflice:  Whitehorse^  Yukon,  Canadti,  Shipped  450  tons  of  high-grade 
ore  to  the  Crofton  'imt'ltt^r,  circa  UiO;i-1904.  Fropf^rty  is  r'onsidered  promi^iing, 
but  is  handicapped  by  the  exorbitt*nt  transportation  charges  on  its  ore,  anJ 
cannot  be  developed  to  the  point  of  Large  and  profitable  production  without 
the  estiibhshment  of  a  local  sTnelter^  or  si-curing  living  freight  ratc*s. 
GRAHAM  COUNTY  MINING  CO.  ARIZONA. 

Ollice:  I.i09-2U  Broad  St.,  New  York,  Mine  office:  Fort  Grant,  Graham 
Co,,  Ariz.  John  W.  Manning,  president :  Schuyler  8.  Moore,  eecretAiy  and 
treasurer;  Prnf,  Geo.  A,  Treadwell,  consulling  engineer.  Capitalisation 
S250,0tK),  sliares  $10  par.  Lund**,  sundry  gold-copper  ebims  in  the  Clark 
district,  on  which  the  company  claimw  to  have  ex|X'ndcd  upwards  of  1100,000 
tn  development  \vork.  Idle  for  several  years,  excfpt  for  annual  assessment 
work,  but  efforts  are  Ix^iiu  m:jd<*  to  effect  a  reorganizatinn, 
GRANBY  CONSOLIDATED  MINING,  BRITISH  COLUMBIA. 

SMELTING  A  POWER  CO. 

OtBce:  52  Broiidway,  New  York,  Mine  ofhct?:  Phnenix,  B,  C.  Work* 
offiw:  Grand  Forks.  B,  C.  Employs  >of»  men,  of  whom  approximately  475 
are  at  the  nxines  and  375  at  the  smelter.  Jacob  Langeloth.  president;  Jay 
P.  Graven,  viotvpresident  and  general  manager;  preceding  officers,  Wm.  H. 
Nichols,  Bc»rthold  Hoelischild,  George  Martin  Luther,  George  Crawford 
Clark,  Arthur  C.  James,  Geo,  F.  Baker,  Jr.,  Payne  Whitney,  Henry  Lee 
Higginson,  A.  L.  White,  Sanfoni  If.  Steele,  Geo,  Crawford  Clark,  Jr,  and 
Eduin  Thorne,  directors;  Northrup  Fowler.  secn*tary;  G.  W.  Wooeter,  treas-^ 
urer;  A.  B.  W.  Ilodges,  general  superintendent .  t )  D.  Smith,  Jr.,  mine  superin- 
tendent; W  A.  Williami4,  smelter  butierintendent ;  J.  C  McDonald,  nmst4?t 
meclianic;  C.  E,  Lane,  electrician,  Mile*  Bairctt,  smelter  foreman;  Philif 
HeiT,  converter  foreman. 
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Oiganized  March  1901,  under  special  charter  from  the  Province  of  British 
Oolumbia,  vriih  capitalization  $15,000,000,  par  changed,  1906,  to  $100  per 
share,  non-assessable  and  fully  issued.  Stock  is  listed  on  the  Boston  Stock 
Elxchange.  Has  circa  2,000  shareholders  of  record.  First  dividend,  of 
1%,  amounting  to  $133,630.30  was  paid  Dec.  16,  1903.  No  dividends 
were  paid  1904;  paid  one  dividend  of  3%,  amounting  to  $405,000,  in  1905, 
and  a  third  dividend  of  3%,  May  16,  1906.  Fiscal  year  ends  June  30. 
Annual  meeting,  first  Tuesday  in  October.  Boston  Safe  Deposit  &  Trust  Co., 
registrar;  American  Loan  &  Trust  Co.,  Boston,  transfer  agent. 

Lands,  27  claims,  area  790  acres,  crown-granted,  also  500  acres  of  mill 
and  smelter  sites  and  800  acres  miscellaneous  lands,  in  the  Osoyoos  mining 
district.  Boundary  division,  Yale  district,  British  Columbia,  very  near  the 
United  States  line.  Mining  properties  included  the  Old  Ironsides,  Knob 
Hill,  Victoria,  Grey  Eagle,  Banner,  Tip  Top  and  Triangle  claims,  to  which 
were  added,  by  purchase,  during  1904-1905,  13  other  mines  and  claims,  as 
follows:  Gold  Drop  Group,  area  4  claims,  bought  for  $225,000;  No.  13  claim, 
bought  for  $12,000;  Monarch  &  Tamarack  group,  area  4  claims,  bought  for 
$80,000;  Monte  group,  area  4  claims,  bought  for  $15,000,  giving  an  invest- 
ment of  $432,000  in  mining  lands  for  the  two  years.  With  these  recent 
purchases,  the  mineral  lands  of  the  company  form  a  compact  tract  of  8,000^ 
east  and  west  by  9,000'  north  and  south,  giving  nearly  two  miles  of  the  strike 
of  the  mineral  zone.  Miscellaneous  landed  holdings  include  a  61-acre  Hme- 
stone  quarry,  for  flux,  and  several  hundred  town  lots,  at  Grand  Forks  and 
Phoenix,  also  500  acres  at  Carson,  British  Columbia. 

Country  rock  b  andesite,  carrying  two  wide  fissure  veins  in  quart z-diorite, 
these  having  an  approximately  north  and  south  strike,  with  a  surface  dip 
of  50**  to  the  eastward,  and  a  somewhat  sharper  dip  at  depth.  Ore  bodies 
are  an  altered  tuff,  estimated  by  company  at  80'  average  width,  which  is  an 
ultra-conservative  figure.  Ore  is  exclusi\'ely  clialcopyrite,  averaging  about 
1.7%  copper  only,  ^-ith  an  average  of  0.4  oz.  silver  and  $1.50  gold  per  ton, 
the  ore  carrying  only  5%  to  6%  sulphur.  The  main  ore  body  ranges  up  to 
400'  width,  at  points,  and  has  been  opened  to  a  depth  of  500',  while  diamond 
drill  borings  have  shown  it  to  continue,  with  unaltered  values,  to  a  depth  of 
at  least  800'. 

The  mine  m  opened  by  shafts  of  200'  and  400',  and  by  tunnels  of  1,500*, 
2,600',  2,400'  and  2,500',  with  6  miles  of  crosscuts  and  drifts,  gi\nng  a  total 
of  8  miles  of  underground  workings.  Notwithstanding  this  very  respectable 
total  of  strictly  underground  openings,  the  principal  developments  are 
open-cast,  the  present  policy  of  the  management  being  to  extract  the  bulk 
,  of  the  ore  from  glory-holes,  which  are  immense  open  quarries.  These 
open  pits  are  worked  in  100'  benches,  from  which  50'  slices  arc  taken  by  3 
steam  shovels,  the  largest  having  a  daily  capacity  of  about  1,500  tons,  ore 
being  shattered  by  blasting  before  removal  by  shovels,  and  are  milled 
through  winzes  to  underground  tunnels,  for  loading  and  removal.  The 
largest  pit  is  400x1,000'  in  area  and  the  plans  of  the  company  pract- 
ically call  for  the  mining  off  of  an  entire  mountain.    Ore  reserves  were  estl* 
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mated,  1904,  by  the  company,  at  20,000,000  tons,  but  actually  were  much 
larger,  and  have  been  greatly  added  to  since.  It  haa  been  proposed  to  drive 
a  four-mile  double^truck  railway  tunnel  into  the  mountain,  from  Boundary 
Creek,  to  tap  tlie  ore  bodies,  now  opened  on  surface,  at  &  depth  of  about 
4,000',  Should  this  tunnel  show  a  continuation  of  the  immense  vein  at  that 
depth,  wi  it  possibly  would,  the  Granby^s  ore  body  then  would  be  proven 
mucli  larger  than  the  combined  ore  reserves  of  the  Rio  Tinlo. 

No.  2  shaft  has  a  12x16''  dotjble-cylinder  hoiiit.  and  a  3-compartment 
shaft  is  bemg  sunk  on  the  Victoria  claim,  centrally  located  on  the  Gmnby  a 
minora!  tract.  Tim  shaft,  owing  to  its  large  size,  and  comparatively  fib&l* 
low  depth,  13  expected  to  have  a  capacity  of  1,500  tons  per  8-hour 
ahift. 

Three  tunnelji  are  double-tracked  and  equipped  with  electric-traction, 
having  T.Vh.p.  motors  drawing  ten-ton  ore-car^.  The.se  tunnek  are  equipped^ 
at  their  portals,  with  ore-emslicrs  and  2,fKM)-ton  orv^  bins.  Tliereare  three 
cnishiirg,  of  150  tons  hourly  capacity  each.  At  the  ported  of  No,  3,  the  up- 
per tunnel,  is  a  22x.5r/  cru.s her- house  with  a  Farrell-liacon  style  Bore  cruslier, 
having  fsteel  jawa  30x42*  in  sijse,  of  150  lomj  hourly  capacity,  driven  by  a 
100-h.  p.  electric  molor.  The  cnislier  is  cuixiblc  of  breaking  maasee  of  nearly 
one  cubic  yard  in  size,  to  chunks  not  larger  tlmn  7'  to  S".  A  duplicate 
cmsher,  made  by  the  Jenckes  works,  k  lociited  at  tlie  mouth  of  No,  4 
tunnel.  The  crusher  weighn  113,UtXt  llw,,  and  ha.sa  frame  of  semi-steel,  with 
tensile  strength  of  32,000  lbs.  to  the  square  inch.  Ore  from  the  bins  is  i<hipped 
to  the  smelter  over  t!io  Grt*at  Northern  railway,  and  a  train  of  35  thirty-ton 
cars  can  be  loaded  in  25  minutes.  The  mine  is  served  by  both  the  Gneat 
Northern  and  Canadian  Pacific  rfdlways. 

Equipiiient  at  the  mine  includes  all  necessary  machinery,  but  the  miii> 
ing  plant,  from  the  nature  of  operations,  is  much  le^s  powerful  and  costly 
tliiin  is  found  at  many  smaller  mines  operated  to  greater  deptlis,  and  ex- 
clusively underground.  There  are  250-h,  p,  hoists,  good  for  1,000'  depth, 
at  each  sliaft.  The  compressor-house,  0<JxV21'  in  .size,  houses  two  air-com- 
pressors, and  65  rock-drills  are  in  use  in  the  mine.  Tlie  compressors  are 
elect ridilly  driven  by  rope  transmi^tyion  from  two  700-h,  p.  Westinghouae 
type  C  induction  motors.  Tlie  principal  compressor  is  a  Rand  tandera*com* 
pound,  with  16x30*  high-pressure  cylinders  and  2Sx36' low-pressure  cylindeia, 
capable  of  compressing  6,000  cubic  feet  of  fife  air  per  minute  to  a  pn.'«sum 
of  70  lbs.  per  square  inch,  and  is  rated  at  60-drill  cjipacity.  The  mine  build- 
ings include  a  40x80'  machine  shop,  40x50*  smithy  and  40xl*y  carpenter 
shop,  all  of  frame  construction.  The  e<>mpany  ow-ns  20  d^^el1tngs  and  2 
hotels  at  Phanix^  the  Granby  hotel  being  a  $25,000  three-story  structum 
with  electric  light  and  steam-heat. 

The  mine  has  2,0t)0  h.  p,,  and  the  smelter  Ufie^  1,500  h,  p.,  this  being 
furnished  from  an  electric  plant  at  Kettle  Falls,  on  tlie  Columbia  river,  Wash- 
ington. These  falls  an?  among  the  largest  natural  water  powers  of  North 
America,  and^  with  added  equipment  can  generate  aa  much  power  aa  the 
mine  and  smelter  are  likely  ever  to  require. 
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The  nodter,  at  Grand  Forks,  24  miles  from  the  mine,  is  comiected 
therewith  by  the  Canadiiui  Pacific  railway,  there  being  a  drop  of  2,000'  on 
the  loaded  haul,  in  this  distance.  The  reduction  plant  is  much  the  largest 
and  best  in  Oanada,  and  among  the  smelters  of  the  world  ranks  only  after 
those  of  the  Anaconda  and  Gbpper  Queen.  The  capacity  of  the  plant  is 
3,000  tons  per  diem,  and  the  smelter  is  operated  three  8-hour  shifts  daily. 
The  plant  is  being  enlarged  constantly,  in  a  vain  attempt  to  keep  pace 
with  the  possibilities  of  the  great  mine  behind  it,  and,  large  as  it  already  is,  has 
by  no  means  reached  its  ultimate  limit  of  size,  which,  in  all  hkelihood,  will  not 
be  less  than  10,000  tons  daily,  and  may  be  more,  in  time.  The  smelter  has 
6,000-ton  steel  ore-bins  and  six  300-ton  rectangular  blast-furnaces,  each 
44x160*  at  the  tuyeres,  and  two  400-ton  furnaces,  each  48x208*  at  the 
tuyeres,  added  1905.  The  six  old  furnaces  may  be  rebuilt  to  much  larger 
siae.  The  two  larger  furnaces  have  24  tuyeres  on  each  side.  An  ingenious 
system  of  charging,  devised  by  Mr.  A.  B.  W.  Hodges,  effects  great 
economies  in  this  branch  of  work,  saving  labor  and  giving  more  regular 
feed.  The  charges  are  supplied  to  the  furnaces  in  two-ton  cars,  one  20-h.  p. 
electric  motor  handling  two  cars,  only  one  man  being  required  to  attend  to 
the  charging  of  two  furnaces.  The  ore  is  practically  self-fluxing,  and 
with  a  little  limestone  and  necessary  fuel,  is  cliarged  without  concentration 
or  assortment.  The  first-fusion  product  is  a  40%  matte,  wliich  is  carried 
molten,  in  ladles,  by  a  40-ton  electric  traveling  crane,  to  the  converter  build- 
ing, 68x160^  in  siie,  which  is  100*  from  the  furnace  building.  The  con- 
verter department  has  3  stands,  with  shells  70x110/  of  the  horizontal  barrel 
type,  shells  being  tilted  in  stands  by  Allis-Chalmors  hydraulic  accumulators. 
There  are  three  mould-carriers  under  each  stand,  and  product  of  the  con- 
verters is  a  99%  blister  copper  carrying  40  oz.  silver  and  8  oz.  gold  per  ton, 
which  is  shipped  to  the  Laurel  Hill  works  of  the  Nicliols  Chemical  Co.,  for 
electrolytic  refining,  and  parting  of  gold  and  silver  values.  In  the  converter 
building  is  the  lining  department,  equipped  with  a  crusher  and  two  silica- 
mills.  Slags  were  granulated,  but  are  now  dumped  hot,  four  SxH"  loco- 
motives traversing  a  36'  railway  hne  with  slags. 

Electric  power  is  used  exclusively  at  the  smelter,  machinery  equipment 
induding  nine  blowers,  being  one  for  each  furnace,  with  an  auxiliary  in  re- 
serve. A  new  Connersville  blower,  of  30,000  cubic  ft.  capacity  per  minute, 
18  to  be  installed,  with  a  direct-connected  300-h.  p.  motor.  Converter 
tJast  is  supplied  by  a  new  Allis-Chalmers  double-cylinder  air-compressor, 
with  capacity  to  compress  6,000  cubic  ft.  of  free  air  per  minute  to  a  pressure 
of  10  lbs.  per  square  inch,  actuated  by  a  direct-connected  300-h.  p.  motor. 

The  wooden  framework  of  the  smelter  buildings  is  being  replaced  by 
steel,  and  all  structures  are  to  be  thus  replaced,  eventually.  A  new  steel- 
frame  warehouse  and  a  roundhouse  were  built  at  the  smelter,  during  1905. 

Much  trouble  was  experienced,  in  the  early  years  of  production,  in  secur- 
ing adequate  coke  supplies,  trnd  to  obviate  future  difficulties  from  this 
source,  the  International  Coal  Sc  Coke  Co.  was  organized,  1903,  with  a  cap- 
iUlf*n^mi  of  I3t000,000,  by  practically  the  same  shareholders  aa  those  of 
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tht?  Gnmby,  althoiipb  the  eorpf^rations  are  distinct.  The  Intemaiional  eom* 
puny  iiiis  extensive  liigh*gra«lt'  ileposits  of  coking  eoal  at  Blairmore,  Alberta, 
Northwest  Territory,  and  furnishes  the  Gmnby  an  assured  supply  of  coke 
for  the  furnaces. 

Fmducliou,  forihefijsca^ye^r  1905>  was  14,237,622  lbs.  fine  copper,  and, 
for  the  calcnt*:ir  year  lOO-^i,  was  17,8 i:i;iyO  lbs.  copper,  21 7,472  oz.  sih'er  and 
50,694  oz.  gftld.  At  tlie  close  of  190.5  the  mine  waa  making  about  2,000,000 
lbs.  fitie  copjK*r  monthly,  and  netting  approxiniatdy  10  cents  per  lb.,  or 
$2(10,000  per  month,  I  herefrom.  The  enlargement  of  the  six  old  300-toii 
furnacci^  will  give  the  «n idler  a  djiily  Ciipaeity  of  about  3,600  tons,  be- 
fore the  close  of  190G,  putting  the  Gran  by  plant  second  only  to  the  Axia- 
cofida  in  size,  and  adding  20^^  to  ilie  pnvsent  productive  caymcity.  By  the 
dose  of  IIUJG,  copjx^r  shouhl  Ix?  nmde  for  about  8  cents  per  pound — a  remark' 
able  achievement,  cott'*i«iering  the  exceeding  low  grade  of  the  ore.  Both 
mine  and  mill  have  lM*en  brouglit  to  a  liigh  stat^  of  efficiency,  and  the  co«t» 
sheet  L^  one  of  \vluch  any  dircetorate  well  might  be  proud.  There  will  be 
no  cessation  of  effort  however,  and  the  skill  and  energy  of  the  management 
assure  further  reductions  in  cost  i)er  ton  mined  and  smelted,  as  well  aa  an 
incnpase  in  tonnage  liandlcil,  antl  prtniuction  secured.  The  Granbj'  is  one 
of  the  few  copixT  proptTties  of  the  world  of  wliieh  a  careful  investigation 
leails  to  the  verdict  tliat  there  is  nearly  cverytliing  to  commend,  and  scarcely 
anylhing  to  criticiKe. 
GRAND  CANYON  COPPER  CO,  ARIZOlfA. 

Mine  office:  Grantl  Vitw,  (.VK'niiiiKi  to.,  .\riz.     Mine  ia  located  near  the 
bottom  of  the  Grand  Canon,  '^^mV  below  the  rim.     Idle. 
GRAND  CENTRAL  BflNING  CO.  UTAH* 

Mine  ofhce:  Tintic,  Juali  Co.,  Utah.     Patrick  IVinnelly,  superintendent. 
Is  an  auriferous  silver-lead  mine,  carr^^'ing  uppreciablc  values  in  copper,  ex- 
tensively   developed,  and    a    considerable    producer     Employed    about    90 
m<*n,  at  last  accounts. 
GRAND  DEPOSIT  COPPER  CO.  NEVADA. 

Office:  Cherry  Cnt4,  White  Pine  Co.,  Nev.     John  Stanton,  president; 
3,  8.  Page  secretary';  Pierre  de  P.  Ricketts.  treasurer.    Organized  11)03.    Landfl 
are  the  Grand  Deposit  group,  said  to  show  considerable  ore  bodies,  giving 
assays  of  7%  to  12%  cop|x»r, 
MINAS  GRANDE  y  COBRE  GRANDE.  MEXICO. 

Iwetters  returned  unclaimed  from  former  mine  office,  Fronteraa,  Sonora, 
Mexico. 
GRAND  GULCH  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  5Ic-"isrs.  Schirmer,  Chapin  <fc  Emmons,  70  Milk  St.,  Boston, 
Mass.  Mine  office:  St.  Crt.'orgei  Washington  Co.,  Utah.  Samuel  Ncwhcm«e, 
general  manager.  Property  in  in  the  extreme  northerfi  part-  of  Arizona,  and 
more  accessible  from  Utah  than  from  southern  or  contml  Ariswna.  Main 
shaft  is  370'  deep.  Shipment  of  1,(KX>  tons  of  oto  to  Salt  Lake  pmeltera 
gave  average  returns  of  iH%  copper,  netting  $00,970.  .Ore  was  carefully 
selected,  and  haided  110  railoa  by  wagon.  Equipment  includes  ft  fliBjdl  imd 
sntfquated  emelter* 
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ffltAND  GULCH  MmiNG  CO.  ARIZONA. 

Succeeded  by  Qrand  Gulch  Ck)pper  Mining  Co. 
GRAND  JUNCTION  SMELTING  CO.  COLORADO. 

Office:  79  Milk  St.,  Boston,  Mass.  Works  office:  Grand  Junction,  Mesa 
Co.,  Colo.  1.  N.  Patterson,  president;  J.  V.  Howard,  secretary;  Geo.  E. 
Biarvin,  general  manager.  Has  a  considerable  indebtedness,  held  by  share- 
holders. Has  a  partly  built  custom  smelter,  planned  for  steam  and  elec- 
tric power,  which  company  planned  to  blow  in  early  in  1905,  but  failed  to 
BO  do.  AfiTairs  apparently  badly  involved. 
GRAND  MARAIS  COPPER  MINING  CO.  MINNESOTA. 

Had  lands  in  Cook  county,  Minnesota.     Idle,  and  company  apparently 
moribund. 
GRAND  MOUNT  LYELL  COPPER  CO.,  LTD.  TASMANIA. 

Mine  office:  Mt.  Lyell,  Montagu  Co.,  Tasmania.     Lands,  sundry  claims, 
in  Sections  682,  789  and  1,674.  slightly  prospected. 
QRAKD  PRIZE  COPPER  MINING  CO.  ARIZONA. 

Dead.    Lost  lands,   1902,  for  debt. 
GRAND  RAPIDS  COPPER  CO.  WYOMING. 

Dead.     Lands  sold  to  Saginaw  Valley  Copper  Mining  Co.  ^ 

GRAND  REEF  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  Clarence  H.  Mackay,  2r)3  Broadway,  New  York.  Mine 
office:  Aravaipa,  Graham  Co.,  Ariz.  Jamos  Quinn,  superintendent.  Lands, 
sundry  claims,  presumably  patented,  on  winch  large  sums  were  expended, 
in  development  and  equipment,  latter  including  a  3-Ktamp  mill  and  90-ton 
smeker.  Idle  for  some  years. 
GRAND  REPUBLIC  COPPER  MINING  CO.  COLORADO. 

Office:  52-240  La  Salle  St.,  Cliicago,  Ills.  Loiter  returned  unclaimed 
from  former  mine  office.  Pearl,  Larimer  Co.,  Colo.  W.  A.  McC^uire,  presi- 
dent; E.  V.  Boisot,  secretary  and  treasurer.  Organized  1902,  under  laws  of 
Wjroming,  with  capitalization  $1,500,000,  shares  $1  par.  Lands,  7  claims, 
area  70  acres,  in  the  Big  Horn  district,  7  miles  south  of  Pearl,  showing  a  3' 
paystieak,  carrying  considerable  native  copper,  in  a  schistose  vein,  cut  at 
depth  of  ISO'  by  a  200^  shaft.  Also  lias  a  sulphide  ore  body. 
GRAND  TRAVERSE  &  ARIZONA  MINING  CO.  ARIZONA. 

Office:  129  East  Front  St.,  Traverse  City,  Mich.  Mine  office:  Cave 
Creek,  Maricopa  Co.,  Ariz.  Employs  3  to  10  men.  Thos.  Smurthwaite, 
president  and  general  manager;  Walter  E.  Greilick,  vice-president;  Chas. 
F.  Smurthwaite,  secretary  and  treasurer;  preceding  officers,  Warren  A. 
Cartier  and  Philip  Shermer,  directors;  H.  Bolin,  superintendent.  Organized 
May  6,  1903,  under  laws  of  Arizona,  with  capitalization  $1,000,000,  shares 
$1  par;  issued,  $1,150,000.  Lands,  22  claims,  area  440  acres,  in  the  Cave 
Cieek  diiitrict,  showing  9  veins,  of  which  3,  under  development,  have 
average  widths  of  8',  14'  and  IS',  giving  assays  of  5%  to  35%  copper,  8 
OS.  to  12  OK.  silver  and  $8  to  $120  gold  per  ton,  from  oxide,  carbonate  and 
sulphide  ores.  Is  opened  by  5  pits  and  shafts,  deepest  TO'  and  ITO',  and 
by  tunneli  of  GO'  and  105'.    Nearest  railroad,  38  miles. 
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GRAFTOVIEW  MINING  &  MILLING  CO.  tJTAfl. 

S^iid  to  iiiivf  hiUiU  m  Utali^  near  the  Colorado  line,  from  which  ore  giv- 
ing fCMOt]  assay  valtU's  in  ptild.  silver  arul  copper,  has  been  secured. 
LA  GRAN  FUNDICI6N  CENTRAL  MEXICANA,  MEXICO. 

I A  the  A^iiascahc  rites  hninch  of  the  American  Smelting  4  Refining  Co. 
GRANITE  CREEK  SMELTING  A  REDUCTION  CO.  NEVADA 

Pn-siiniahly  dead.     Dis^ippc^ared  from  Golconda,  Humboldt  Co.,  Nev. 
GRANITE  WELLS  MINING  CO.  CALIFORNIA. 

Ofiice:  716  Liinkershim  Bldg.,  Loa  Angeles,  CaL  Lands  an?  smidry 
claims  in  San  Bt'rnardino  county^  California,  Bhowin^  a  stained  quartzite 
capping  60'  wide  and  200'  huj^^  standing  30'  above  surface,  underlaid  by  a 
pipe  %^ein  of  2*  to  2'  widtli,  between  quart zite,  gneiss  and  syenite,  canyiug 
ytity  rich  ores^  mainly  cuprite,  aa'saying  17%  to  62%  copper^  in  the  upper 
bvels,  turning  to  sulphide  ores  at  a  ck'ptlx  of  circa  250'.  Company  claims 
to  Imve  200  ton'i  of  vt^ty  rich  ore  on  the  tlunip, 
LA  GRAN  PRDVEEDORA  DE  COBRE,  S.  A,  MEXICO. 

Is  t  tie  Mexican  incorporation  of  the  Arizona-Mexican  C4>ppt'r  Co. 
GRANT  COPPER  MINING  CO.  '  COLORADO. 

Office:  Encampnicnl,  Wyo.  I>4ters  returned  uncbdmed  from  fornier 
mine  office,  Pearl,  l^i rimer  Co.,  Colo.  Leo  Davis,  pn^sident;  C.  W,  Taylor, 
vice-president;  H.  D.  Aiihley»  secretary;  Theo,  r>aviB,  treivsurer.  Organized 
1901,  under  laws  of  Wyoming,  vvitlt  capitalization  $1,000,000.  Lands,  3 
claims,  one-half  mile  from  Pearl,  alleged  to  show  a  12'  vein  giving  average 
ai^says  of  10''7  copix^r.  Idle  seveml  years. 
GRANVILLE  COPPER  CO. 

Olfiee:  519  Ciidtlier  Estate  Bldg.,  Baltimore,  Md. 
GRAPHIC  MINE.  NEW  MEXICO. 

Office:  can*  of  Shprwin-Williams  Paint  Co,,  Cleveland,  Ohio,  Ibtine 
office:  Magdiilona,  Socorro  Co.,  N.  M.  Lands,  in  the  Kelley  district,-  »hi>w 
a  55'  vein,  with  a  P2'  paystreak  said  to  average  13%  copper,  opeiknl  by  ttin- 
neL  Country  rocks  are  limestone  of  Carlxjniferous  age,  slialea  and  quart «• 
ite.  Ores  are  argent iferouA  galena,  smithsonite,  cuprite  and  native  cop- 
per. Mine  pro<luced  alxnit  $30,000  in  va!uoi^,  Ix'fore  taken  over  by  present 
owners,  and  was  shipping  alxnit  100  tons  daily,  at  end  of  1905,  to  Joplia 
Missouri,  t  he  zinc  ore  being  used  for  making  3tinc  oxide,  for  pigment^s.  Manage- 
ment is  said  to  plan  increasing  production  to  200  tons  daily. 
GRASLITZER  KUPFERBERGBAU,  AUSTRIA, 

Mine  office:  Eilenberg,  Bohemb,  Austria.  Mines  are  very  ancient, 
and  were  one  of  the  principal  sources  of  European  copper  gfupplyt  during  the 
Middle  Ages,  Vein  is  12'  to  15'  wide,  in  clay-slate.  Mines  were  reopened  on 
a  brge  scale,  IWl,  and  a  new  smelter  built,  but  tlie  experiment  does  not 
seem  to  have  proven  successful. 
GRATIOT  MINING  CO.  MICHIGAH. 

Office:  12  Ashburton  PL.  Boston,  Mass.  Mine  office:  Cftlumot,  Hough- 
ton  Co.,  Mich.  Quincy  A.  Shaw,  Jr.,  pretaident;  RudoipVi  .\gas8iz,  vice- 
president;  preceding  ofReers,  Alexander  AgassiZi  Francia  L.  Higgioaon  And 
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Frrneis  W.  Hunnewdl,  directors;  Geo.  A.  Flagg,  secretary  and  treasurer: 
James  MacNaughton,  general  manager.  Oiganized  January  29,  1906,  under 
laws  of  Maine,  with  capitalization  $300,000,  shares  $3  par,  full-paid  and 
nonaaaesaable.  Is  a  subsidiary  corporation  of  tlie  Calumet  &  Hecla  Mining 
Co.,  formed  for  the  purpose  of  taking  oyer  600  acres  of  land  lying  north  of 
the  Mohawk  mine,  supposedly  carrying  the  iK)rthem  extension  of  the  Kear> 
sarge  amygdalpidal  bed.  Is  considered  exceptionally  promising. 
O.  B.  GRAY  COPPER  CO.  HEW  JERSEY. 

Mine  office:  Permington,  Mercer  Co.,  N.  J.     Organized  May,  1901,  with 
capitalizatk>n  $250,000.    Vein  is  claimed  to  be  SO'  wide  and  one-half  mile  long. 
Idle  since  shortly  after  birth. 
GRAY  EAGLE  &  HARD  TIMES  MINES.  COLORADO. 

Letter  returned  unclaimed  from  former  mine  office.  Silver  Cliff,  Colo. 
GREAT  BELCHER  OF  ARIZONA  CO.  ARIZONA. 

Office:  519-10  Wall  St.,  *New  York.  Mine  office:  Providence,  Yavapai 
Co.,  Aiir.  Isaac  W.  Mason,  president  and  treasurer;  Henry  B.  Clifford, 
vice-prisident;  P.  H.  Noel,  secretary,  T.  S.  Henderson  &  Co.,  fiscal  agents. 
Organized  under  laws  of  Arizona,  as  successor  of  the  Great  Belcher^ 
Bijdlwhacker  Gold  Co.,  which,  in  turn,  was  a  merger  of  the  Great  Belcher  Gold 
A  Copper  Co.,  Bullwhacker  Mining  Co.,  Empress  Mining  Co.,  Sunlight  Mining 
Co.  and  Queen  of  Arizona  Copper  Co.  Extent  of  lands  of  present  company 
unknown,  but  includes  the  Great  Belcher  mine,  one  patented  claim,  which 
is  said  to  have  produced  $700,000  in  ore  values,  in  the  past,  and  which  has  a 
TOO'  main  shaft,  with  circa  4,000^  of  underground  openings.  Company 
claims  a  17'  vein  of  ore,  averaging  $12  per  ton,  mainly  in  gold,  on  the  TOO' 
level,  and  plans  sinking  to  1,000'. 
GREAT  BELCHER-BULLWHACKER  GOLD  CO.  ARIZONA. 

Reorganized,  circa  1905,  as  Great  Belcher  of  Arizona  Co. 
GREAT  BELCHER  GOLD  &  COPPER  CO.  ARIZONA. 

Reorganized  as  Great  Belcher-Bullwhacker  Gold  Co. 
GREAT  CENTRAL  FREEHOLD  MINES,  LTD.  AUSTRALIA. 

Voluntarily  liquidated,  1903. 
GREAT  CENTRAL  MINES.  AUSTRALU. 

Mine  office:  Mt.  Hope,  Blaxland  Co.,  N.  S.  W.,  Australia.  J.  Martin, 
superintendent.  Lands,  939  acres,  at  South  Mt.  Hope,  showing  large  bodies 
of  low-grade  ores,  which  are  oxides  and  carbonates  to  about  250'  depth,  suc- 
ceeded by  sulphides.  Oxidized  ores  have  a  decomposed  porphyry  ganguc, 
sulphide  ores  occuring  in  brecciated  porph3rTy.  Has  steam  power  and  a  small 
smelter,  and  is  hampered  by  a  somewhat  uncertain  water  supply. 
GREAT  COBAR  COPPER  MINING  SYNDICATE.  AUSTRALIA 

Offices:  Equitable  Bldgs.,  Sydney,  Australia.  Mine  office:  Cobar,  Rob- 
inaon  Co.,  N.  S.  W.,  Australia.  Works  office:  Lithgow,  N.  S.  W.,  Australia. 
Employs  circa  300  men.  Dr.  Richard  Read,  mining  director;  Wm.  Long- 
worth,  general  manager;  G.  H.  Blakemore,  mine  manager.  This  is  the 
most  important  copper  producer  of  New  South  Wales,  having  been  first 
opened  in  1869,  and  closed  1892,  after  failure  to  reduce  sulpliides  in  a  rever- 
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Lands,  80  acres  mining  lands  and  970  acres  misoellaoe 
liold,  including  tlie  townsitc  of  Cobar,  also  the  Nymagce  < 
Nymagtv,  the  (ireat  IVak  gold  mine  at  Cobar,  sundry  coal 
gow  and  Rix  Creek,  yielding,  good  coking  coal,  and  the 
Smelting  &  Refining  Works,  at  Lithgow.  Tlie  Great  Cot 
three  veins  of  nearly  vertical  dip,  known  as  tlie  East,  Mi 
lodes,  principal  openings  being  on  tlic  latter.  Country  r 
slate,  and  the  ore,  which  is  auriferous  and  bismuthlfep 
lenses,  50^  to  TO'  in  width  by  200^  to  300^  in  length,  an 
depth.  The  oxidizini  zone  extends  to  an  average  depth  of  < 
which  the  ore  Ls  mainly  clialcopyrite,  with  some  cuprifer 
tlie  avemgc  coppiT  tenor  of  tlie  entire  mine  being  about 
0.5  oz.  silver  per  ton.  Ore  is  won  by  overhand  stoping,  vni 
U'side  the  shrifts,  and  timbering  is  by  bulkheadir  filled  w 
Ix'ing  known  locally  as  the  "pigstye"  system.  Tlie  ore  is 
immense  masses,  then  reduceil  to  smaller  size  by  bloek-liolc! 
The  West  lode,  openetl  by  an  820'  sliaft,  is  70'  wide,  at 
90-fat  horn  level,  and  tlie  mine  works  about  20  stopes.  The 
850'  deep.  Tlie  mine  lias  about  11,000'  of  wx)rkings,  and  J 
ownt^rs  to  show  al>out  2,000,000  tons  of  ore.  Owing  to 
the  country,  operatioiLs  were  liampercd,  in  dry  seasons,  by 
hence  a  new  dam  lias  been  built,  impounding  circa  100,00(] 
water,  and  wat4?r  cost  now  averages  about  Ss.  per  thousar 

Tlie  Nymagee  mine,  opened  1880,  at  Nymagee,  Prior 
aniba  county,  New  ^-'outh  Wales,  is  about  50  miles  from  tt 
l>ut  lacks  mil  way  faciHties.  Country  rocks  are  slate  and  san 
ore  body  being  15'  to  20'  in  width,  and  canying  10%  oopj 
ulx)ut  250  long  and  of  indefinite  depth.  lias  3  shafts,  de 
ores  outside  of  the  rich  chute  average  about  2%  copper 
unworkable.    The  Nymagee  has  a  pyritic  smelter,  with  wa 
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the  Great  Cobar  minfi  has  l^-o  SOO-ton  wftter-jacket  blasMumaoes, 
pilSnmms  diaehiiiigB  of  tnolieo  matte  and  slag  int^  foreheikrtha.  and 
IbIO  ^settlers,  wfaeuoe  «lag  skims  into  one-toti  Neamith  slAg-pota, 
m  dimwn  lo  llie  slag-dump  by  a  snudl  locomotive.  Fuiil  at  mine 
1  uid  bituminotjuf  coal,  costing,  T&ipeciively,  7  shillmjB^  and  21  shtl- 
tr  ktog  Um,  and  for  the  smelter^  roke^  costing  42s.  per  ton,  b  used. 
Iilant  is  being  added,  for  revcrberalory  smelting,  and  it  is 
In  tnoEPeaoD  the  length  of  the  n?verbemtories  to  about  ^  each. 

n»o,    1903,   was    drca  9,lXKXi30C)  lbs,   fine  copper,   made    from 

iV    140»000  tons  of  ore  smelted^  and   presimiably  was  about 

lbs.  in   1905.     The  management  is  cautious,  yet  Itbeial,  and  do- 

creiiit  for  having  taken  Che  mine,  under  many  dlsadvantageo, 

tt  a  isuoo^.     The  Great  Cobar  is  second  only  to  tlie  Wallaroo 

among   Auatndian  copper  minee,  and   bids  fair  to  become  an 

ioifKirtant  pnjtjucer. 

COHDURROW  TUi  Sl  COPPER  MINIIIG  CO.,  LTD.        ENGLAITD. 

ivrsd,  January  13,  1905. 
DIVIDE  GOLD  CO.  CALIFORNU. 

ler  returned  unilaiined  from  former  mine  office.  Redding,  Cal. 
DIVIDE  MmES  CO,  UTAH. 

14   We.^t  Fir>?t  South  St.,  Salt  Lake  City,  Utah-     Mine  oflSce: 
Tocjele   Cb.,    UtaJi-     Henry   A.    McComlck,  piestdent;   Walter    A, 
ireaident  and  mAuager;  Jojseph  H.   Hurd,  secretary;   Rodney  T, 
tTCft^iin>T;  John    B.   Taylor,   superintendent.     Organized    Aug.    15, 
'      Uws  of  Utah,  with    oipitahzation    f2,000,lX)0,    shares   $5   pwr. 
dm*i,  alxmt  lialf  jxitented.  ar«i  560  acres,  al»o  a  lO-acre  tniUBit^ 
rptl,    shovring   fissures  in  and  contacts  between   limestone  and 
iartzite,  of  which  the  main  vein  hi  said  to  range   12'  to  SCV  in 
,  fsajryiiiE:  •mp*  aaid  hy  company  to  assay  6%  to  20%  coppt*r,  2   oz. 
i  OL,  silver,  and  from  a  truce  to   $150   gold   per    ton.     iJevelopment 
a   IjSOty   tunnel.     ^Jijie  was  opened  1S9S,  and  has  been  under  alow 
ffnttinuous  development  Bince.     l-n>perty  m  contddered  promising. 

DYLIFE  LEAD  &  COPPER  MINES,  LTD, 
An  Enstlijsh  corpomtion.     Moribund. 

lT  FREEHOLD  BflWE.  AUSTRALIA 

Owoeii  by  Quuen?tlaud  Oipper  Co.,  Ltd. 

LAKJ:S  COPPER  CO.  ONTARIO. 

Office:  ciin?  of  J.  Wenlfy  Allien,  51  East  44th  St.,  New  York.  John 
S^y,  pfirB?idt»nt ,  Hom*^  Williston,  si'crehiry;  Robert  Sloane  Bickford, 
Organised  HKJO,  under  hiws  of  West  Virginia,  with  fupitulifcation 
1,000,  sliarc*  $5  par.  I^nds,  upwards  of  4,000  acres,  near  Sudbury, 
a,  Ontimo,  carrying  nickeliferDU«  chalcf»pyrite»  associated  with  iron 
Ha»  #*^veral  shafts,  deepest  150',  ali^o  an  open^cut,  with  a  consid- 
ft  iktnomii  of  ore  in  Kighl.  11k?  Graf  smelting  process  was  tried,  but 
a  failure  Property  is  mortgnged,  and  affairs  of  corporation  are 
seent^  a  hopele^  muddle. 
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GREAT  LAKES  MINING  &  MILLING  CO.  WYOMING. 

Letter  retunncl  imelainied  from  former  mine  office,  Encampment,  Wyo. 
GREAT  LAKES  MINING  &  SMELTING  CO.  WYOMING. 

Office:  Maiiito\v<K%  Wis,     Letter  returned  ynelaimed  from  former  mine 
office,    Enc^aupmfDt,   Carh)on   Co.,   Wyo.     Isaac  Crake,    president;   R,   W, 
Burke,  vice-president;  J.  V.  Miller,    secretary;    C.    H.    Seeger^    treasurer; 
F.  G.  Millrr,  tiiiinagt^r.     Apparently  moribund. 
GREAT  LAXEY,  LTD.  ENGLAND. 

Offices:  5.5,  Cross  St.,  Manchester,  Eng.  Mine  office:  Laxey,  Isle  of 
Mun^  Enpbnd.  F.  J,  Rolx^rt^haw,  chairman;  J.  Roberts,  mint?  manager; 
J.  Crossley,  secretar>%  Organized  March  3,  11MJ3,  as  a  reconstruction  of 
the  Great  Laxey  Minirijp  Co.,  Ltd*,  with  capitalization  £30,000,  sliajnes 
10s.  par,  in  45,000  cumubtive  10%  preferred  and  l%0nO  ordinary  shareit. 
Lands,  1,103  acres,  held  under  31-year  leases,  expiring  October,  U133,  with 
royalty  of  one-eightieth  to  October,  1907»  and  one-fortieth  thrreaftcr. 
Lands  carry  leatl,  zinc  and  copper  ort^s.  Prr>perty  ia  noted  cliiefly  for  the 
possession  of  the  largt^st  wat«*r-w!it^*l  in  the  world,  but  this  baa  survived  its 
usefulness,  and  has  lM*en  displaced  by  a  new  power  pbnt. 
GREAT  MAMMOTH  COPPER  MINING  CO.  WASHINGTON. 

I>ead.     Promoters  sold  t!ic*ir  out)  stock  and  pocketed  the  proecH'ds. 
GREAT  MOUNT  LYELL  COPPER  CO.,  LTD.  TASMANIA. 

Reorjcunizfd.  lUO.'i  as  Ballaral  &  Lycll  Mines,  Ltd. 
GREAT  NORTHERN  COPPER  CO.  NEWFOUNDLAND. 

Office;  Corey   &   Tiraddock  Aves.,   Braddock,   Pa.     Mine   office:   Twil- 
Hngate,  Newfoundland. 
GREAT  NORTHERN  COPPER  A  GOLD  MINING  AUSTRALIA. 

COMPANY  OF  QUEENSLAND, 

Reorganized,  July  31,  1903,  as  Rosewood  Creek  Copper  &  Gold  Mining 
Co.,  LtiL 
GREAT  NORTHERN  COPPER  MINING  CO.  NEVADA. 

Office:  care  of  S,  IL  Browne,  .s^cn^tary  and  treasurer,  Ogden,  LTtab. 
A.  W.  McGee,  president;  Daniel  Covery,  vice-president.  Organized  J 904, 
under  laws  of  Ulah,  ^vith  ciipitalization  $100,000,  shares  SI  par.  I^inds, 
sundry  cbims,  known  as  the  Great  Northeni  group,  in  the  Sierra  Madre 
district  of  Box  EKIit  rotmty.  Utah 
GREAT  NORTHERN  GOLD  A  COPPER  OREGON. 

MINING  &  MILLING  CO. 

Mine  office:  Lostine,  Wallowa  Co.,  Ore,     E.  T,  Sluer»  superintendent. 
Lands,  13  claims,  south  of  Lostine,  said  to  show  high-grade  copper  and  silver 
ores. 
GREAT  NORTHERN  MINING  CO.  WASHINGTON. 

Ix^lter  n^urni  d  unrlainied  fiiom  former  mine  office,  Barings  Wa>h. 
GREAT  PECK  MINING  CO.  ARIZONA. 

Office:  519-10  Wall  St.,  Nrw  York.  Hon.  J.  A.  Beidler,  president; 
Hon,  James  Tawney,  secretary  and  treasurer,  prtKi:«ling  officers,  Hon. 
E*  A*  Elinor,  Hon.  Herman  G.  Goebcl,  Hon.  James  II.  Soutlmrd,  Hoa.  Wm.  £. 
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Brown.  Hon.  Luoiw?  X.  Littauer.  Hon.  J,  \V.  rial>co<*k.  \Vm.  F.  Bixby  and 
JbklviUe  Woodbury,  tiin?ctors:  PettT  Giroux.  gineml  nianasor.  Knicker- 
bocker Tnisl  Co.,  Xt»w  York,  re^strar.  Onjanizini  1902.  under  laws  of 
Arizona,  with  ca|Htaiizatk>n  $2,500,000.  shares  35  par.  Lands,  2  claims, 
area  40  acres,  patented,  known  as  the  Gieat  Peck  mine,  which  was  a  con- 
siderable sflver  producer  in  the  past,  until  closed  down  by  litigation.  Mine 
carries  sflver.  gold  and  copper  values,  and  has  about  S.OOO*  of  workings. 
Officials  are  principally  members  of  the  United  States  Congress. 
GREAT  REPUBUC  COPPER  &  GOLD  MmiNG  CO.  ARIZONA. 

Office:  31  Bank  of  Arizona  Bldg.,  Prescott.  Ariz.  Mine  office:  Turkey, 
Yavapai  Co.,  Ariz.  Employs  12  men.  John  Milton  Sulli\*an.  president  and 
general  manager;  S.  S.  Ballard,  vice-president;  F.  E.  Jordan,  secretary'  and 
treasurer;  Geo.  W.  Oakman.  assistant  secretary  and  superintendent.  Organ- 
ized May  1,  1901,  under  laws  of  Arizona,  w-ith  capitalization  $3,000,000, 
shares  $1  par.  Lands,  33  claims,  in  three  groups,  area  upwards  of  600  acres, 
in  the  Black  Canyon  district,  on  lower  Turkey  creek.  Has  shafts  of  91', 
136'  and  725',  also  a  315'  tunnel,  showing  3  veins,  claimed  by  company  to 
average  50'  in  ^idth,  carrying  malachite,  azurite,  bomite,  chalcopyrite  and 
chaloocite,  said  to  average  5%  to  5.25%  copper  and  2.5  oz.  silver  per  ton. 
Has  a  15-h.  p.  gasoline  hoist,  and  is  only  2)^  miles  from  Prescott  &  Eastern 
railroad.  Management  plans  sinking  and  crosscatting  to  determine  the 
size  of  its  ore  bodies.  Officers  stand  well  locally,  and  property  is  considered 
promising. 
GREAT  STANDARD  COPPER  MINING  CO.  WYOMING. 

Office:  care  of  Colonial  Security  Co.,  161  Summer  St.,  Boston,  Mass. 
Letter  returned  unclaimed  from  former  mine  office,  Granite  Canyon,  Laramie 
Co.,  Wyo.  Dr.  Walter  H.  Parker,  president;  John  Laughn?y,  vice-president 
and  general  manager;  Chas.  B.  Lamont,  secretary;  M.  E.  Roberts,  superin- 
tendent. Organized  Sept.  30,  1902,  under  laws  of  Arizona,  with  capitali- 
zation $1,000,000,  shares  50c.  par.  Lands,  17  claims,  also  sundry  miscellaneous 
lands,  giving  total  holdings  of  640  acres,  in  the  Silver  Crown  district,  showing 
6  veins  of  about  8'  average  width,  opened  by  18  sliallow  sliafts  and  pits, 
said  ,to  give  average  assays  of  circa  7%  copper,  from  oxides,  carbonates, 
sulphides  and  chlorides,  with  occasional  native  copper.  Idle  since  March, 
19(M,  from  lack  of  funds. 
GREAT  VERDE  CONSOLIDATED  MINE.  CALIFORNIA. 

Office  and  mine:  care  of  John  Reed  Lyle,  manager,  Sisson,  Shasta  Co., 
GaL  Is  a  copartnership,  capitalized  at  $20,000,  with  4  owners.  Lands,  12 
unpatented  claims,  claimed  to  adjoin  the  Balaklala  mine,  but  actually  located 
elsewhere,  which  are  claimed  to  show  an  ore  body  of  80'  average  wndth,  claimed 
to  carry  chalcopyrite  assaying  6%  copper,  6  oz.  silver  and  $7  gold  per  ton, 
opened  by  5  tunnels,  longest  150'.  Is  idle,  and  is  not  known  ever  to  ha\'e 
produced  any  ore,  statements  to  the  contrary  notwithstanding. 
GREAT  WESTERN  COPPER  CO.  ARIZONA. 

Office:    Clinton,    Iowa.    Mine    office:  Tombstone,    Cochise    Co.,    Ariz. 
Wm.  J.   Young,  Jr.,   president;  Edw.   Young,    secretary;    Paul    B.   War- 
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nekros,  nrnnttf^;  D.  W.  Brown,  *upcrin!endeiit.    CapvtaUiatbti^  $1, 

J^nds,  23  adjoining  cLaimii,  in  the  iJm^oon  Mounf^ns,  sjiowii^  i 
copper  ortt8.     Hits  stean^  and  gasoline  power.     Idle. 
GREAT  WESTERN  COPPER  CO. 

Lt*tter   rctunirtl   unclaimed   from  former  mine  officr!  Btitti* 
Co.,  Mont.     Organized    U)06,  with  rttpiuliwit ion    Sl^Oi 
Lands,  2  claims,  known    as  tlits    Gnat    \Vestt*rn  and 
Robert  Emmet  t  No,  2,  on  the  nortlv 
GREAT  WESTERN  COPPER  CO. 

Office:  113  Devonijiiire  St.,  Boston,  Mass.     Letter  R<tirm»i 
from  former  mine  offiet\  Reno,  Washoe  Co.,  Nev,     Geo.  D, 
dent;     Frank     B,    Cox,   scKraHary.      Orpanized    19()1,    wiili 
ll,ncX»AMX),    shares    10c.    par.     Lands,   62  acres,  in    t^ 
having  2  shafts,  deepest   2W,  and  an  8tKy  tunnel   W 
2*  to  17'  in  width,  and    to  average  12%   copper,  w-ith  j^ol 
not  the  truth.     Present  whereabouts  of  Cox,  the  promos 
Stock  pnesunmbly  is  worthies.^. 
GREAT  WESTERN  GOLD  CO* 

Office:  5(Kj  Continental  National  Bank  Bldg.,  St.  Lotm,  Mou 
Redding,  Shm^ta  Co.,  CaL  Employs  UO  men-  T.  B.  Henderson,  | 
O.  E.  Adams,  vice-prt^sident ;  M,  E.  Dittmar,  managing  director;  C.  JJ 
secretary  and  tn^aaurer;  preceding  officers,  A,  R.  Fleming,  C.  PJ 
Thos.  Waliih  and  P,  H.  Noel,  directors;  W,  G.  Scott,  genenil 
S.  E,  Bretherton,  general  superintendent;  Herbert  Haas,  stvtiUr  i 
tendent :  Jos.  Wollis,  mine  sypK.'rintendent.  Aa  near  a«  ca.o  be  ; 
was  incorporated  1901,  with  c^pitidixntion  S10.<X)0,(X*0»  incj^aawl,  i 
to  S12,(K)0,tX>Q,  aliares  SI  ptir.  Management  evades  all  inqiurie*  I 
talization  and  finances^  though  repeatedly  eompliuning  that  the  i 
has  not  been  given  fair  treatment  in  precetiing  Issues  of  the  Copp 

Lands,   circa    1,600  acros,    1.290  acres   patented,    includ 
thought  mine,  area  459  acres,  the  Liberty  mine,  Last  C'j 
BuU  and  10  otlier  groups,  aUo  a  bond  and  lease  on  the  DoiiK 
on  the  Garcia  mine,  Arizona,  was  forfeit^^d,     Tlie  Afterthougiii  nu 
Fiimace\dlle  district,    20  miles  east  of  Redding,  is   the    principal 
and  the  present  producer.     Former  developments  included  a  JWXy 
7  tunnels,  ot   about  2,000'  aggregate  length,  sViowing  a  large  brwjy  i 
gmde  sulphide  ore,  with  occasional  oecurrenc5C»s  of   medium  miJ  lii 
sulphide  ores.    Company  claims  ore  will  average  130  per  ton  in  v^ii^  i 
is  a  serious  overestimate,  as  ore  is  clmlcopyrite  and  splialerile,  * 
in  iron  pyrites.     Main  working  tuimel   is  S4S',  planned  to  be  drivttn^ 
and  has  cut  a  20'  ore  body  in  the  Copper  Hill  tone^  at    SOQ' 
rre^t.     Mine  shows  considerable  sphalerite,  which  has  given  assay>iipl 
jcinc.     Title  to  the  LiL>erty  group,  near  Redding,  apparently  is  m 
This  property  carries  auriferous  copper  ores  of  undetermined  valvie. 

The  Fmelter,  IJ^  miles  from  the  mine,  and  ix>nnected  then 
private  railway  line,  liaa  steam  and  electric  power,  and  two  fun 
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iBBtanatkm  of  a  third  said  to  be  oontemi^ted.  The  first  furnace,  40x90* 
at  the  tuyeres,  and  rated  at  150-ton8  daily  capacity,  was  blown  in,  March 
24,  1905.  The  smdter  has  not  worked  smoothly,  for  reasons  variously 
givm.  according  to  bias  of  the  commentators.  It  is  said  that  management 
plauB  building  a  bag-house,  to  recover  zinc  oxide  from  the  smelter  fumes. 

The  company  was  promoted  by  T.  S.  Henderson  &  Co.,  a  St.  liOui? 
brokerage  firm  of  dubious  reputation,  and  the  early  financiering  of  the 
Great  Western  Gold  Company  was  not  of  a  nature  to  recommend  the  property 
to  conservative  investors.  The  president  states  that  $160,000  indebtedness 
was  paid  during  1905 — but  neglects  to  state  how  much  indebtedness  re- 
mains unpaid.  Company  has  evaded  all  definite  statements  regarding 
its  oiganization,  finances  or  production.  The  mine  may  be  and  perliaps 
is  good,  but  the  Henderson  management  is  regarded  vnth  much  suspicion. 
GREAT  WESTERN  GOLD  &  COPPER  CO.  UTAH. 

Mine  office:  Paris  City,  Sununit  Co.,  Utah.     Bi<:hop, Robert  Brighton, 
general  manager.     Lands,  sundry  claims,  adjoining  the  Daly  JudgCi  showing 
vein  matter  of  about  100'  width,  giving  assays  of  3%  to  5%  copper.     Is 
driving  a  tunnel,  planned  to  cut  this  ore  body  at  about  2,000^  length. 
GREAT  WESTERN  GOLD  &  COPPER  COLORADO  &  MONTANA. 

MINING  CO. 

Office:  care  of  W.  J.  Willingham,  Equitable  Bldg.,  New  York.  Chas. 
G.  Eckert,  president.  Organized  under  laws  of  South  Dakota,  with  cap- 
italisation $500,000,  shares  $1  par.  Had  a  bond  and  lease  on  a  gold  claim 
at  Cripple  Creek,  Colorado,  also  one  claim,  area  20  acres,  near  Butte,  Silver 
Bow  county,  Montana,  at  last  accounts.  Company  financially  exhausted. 
GREAT  WESTERN  ORE  PURCHASING  &  CALIFORNIA. 

REDUCTION  CO. 

Works  office:  Swansea,  Inyo  Co.,  Cal.       Is  building  a  150-ton  smelter, 
and  is  said  to  be  reopening  old  mines  at  Cerro  Gordo. 
GREENBACK  COPPER  CO.  CALIFORNIA. 

Mine  office:  Woody,  Kern  Co.,  Cal.  Jos.  Werringer,  lessee.  Lands, 
1,520  acres,  18  miles  from  Southern  Pacific  railroad.  Mine  was  idle  from 
1900  until  reopened  late  in  1905.  Country  rock  is  grano-diorite,  showing 
an  ore  chute  carrying  lenses  of  20^  maximum  width,  with  granite  walls  irreg- 
ulariy  impregnated  ^^ith  chalcopyrite.  Development  is  by  a  185'  incline 
shaft,  with  3  levels  opened.  Carbonate  ores  stoped  from  the  upper  levels 
have  averaged  19.4%  copper  and  5.7  oz.  silver  per  ton. 
GREENE  CONSOLIDATED  COPPER  CO.  MEXICO. 

Office:  24  Broad  St.,  New  York.  Mine  office:  La  Cananca,  Sonom, 
Arizpe,  Mexico.  Wm.  C.  Greene,  president-;  Mark  L.  Spcrry,  vice-president; 
Philip  Berolzheimer,  treasurer;  Geo.  S.  Robbins,  secretary;  Emil  Berolz- 
heimer,  W.  D.  Cornish,  Wm.  C.  Greene,  Henry  OUesheimcr,  Myron  M.  Parker, 
Alfred  Romer,  Mark  L.  Sperry,  and  Jacob  Weidmann,  executive  commit  tin?; 
Charles  Adsit,  Thomas  H.  Anderson,  Emil  Berolzheimer,  W.  D.  Cornish. 
W.  B.  Devereaux,  Silas  W.  Eccles,  W.  C.  Greene,  Henry  OUesheimcr,  My- 
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ron  M.  Parker,  R.  W.  Pillsbtiry,  Ejm^s  RaiidDlph,  Edward  C.  Rice,  Geo.  S. 
Robbing,  Mftvd  Romer,  J,  B.  Showalt^^r,  Gkieo  L.  Stone,  Mark  L.  Sperry, 
Jacob  Weidmann,  Eugene  W.  Foss.  H.  C,  Hulbert,  Thos.  P.  Wil^n, 
W<  A.  Woodbury,  L.  D.  Baldwin  and  A.  Bleecker  Bank&,  directors;  Arthur  S. 
Dwight,  petienU  manager;  Geo.  Young,  genem!  auditor;  John  McHenry, 
mine  superintendent;  David  CoU%  concentrator  superintendent;  K.  J.  Wil* 
liams,  fitmelter  su  fx^rin  ten  dent ;  Dr,  W.  J,  Galbraitb,  chief  8urgfK>ii.  Em- 
ploys about  4,0(X)  men. 

Organized  Sept.  IS,  1899,  under  laws  of  Weal,  Virginia,  with  capitali^ 
zation  (increased  im\  and  1906,)  $10,000,000,  shares  SI 0  par,  non-asse4ssable. 
Paid  dividends  of  $1, 900,800  in  fiiical  year  1905,  and  paid  total  dividends 
of  $2,812,000  to  July  31,  1905.  Pays  bi-monthly  dividends  of  40  cents  per 
share.  The  incn?aw  of  capitalization  in  1906  gave  the  company  $3j400f000 
additional  ca^h  of  whkh  appro  \iraately  one-half  is  to  be  used  for  con- 
struction, and  balance  added  to  working  capital.  Fiscal  year  ends  July 
31 .  Has  5,226  sliareholdcrs.  Stock  is  listed  on  the  Boston  Stocit  Exchange. 
Property  represents  an  investrncnt  of  al>out  H2,00t*,000. 

The  mining  lamia  of  the  comiMiny  include  •1;214  pertenencias  of  one 
hectarea  each,  equivalent  to  10,412  acres,  the  tract  ha\nng  a  boundary  line 
of  32 ^  miles,  and  im-ludkig  aLnjut  40  old  mines  and  prospects,  located  in 
the  Cananea  Mountains,  in  t!ie  free  zone  of  northern  Bonora,  about  20  miles 
south  of  the  Arizona  Ixjrder,  The  Cananea  range  is  about  25  miies  in  length 
and  6  to  10  milea  in  width,  ^-ith  a  norlhwest  and  southeast  axis,  divided 
into  two  pL'iinly  marked  and  nearly  efpial  sections  by  Puertecitos  Pass, 
the  Greene  mines  being  in  the  southern  half  of  the  range,  and  on  a  mineml 
belt  appLirently  having  a  strike  pnictically  parallel  with  that  of  the  range. 

In  addition  to  mining  lands,  the  compiiny  also  holds  486,000  acres  of 
timber  and  grazing  lands,  leatied  foi  8  dinars  to  the  Cananea  Cattle  Co. 
The  mines  are  in  the  municipality  of  Roncjuillo,  and  the  principal  adtuinis^ 
trative  biiiidinga  are  in  that  munlcipahty,  near  the  smelter.  Tlic  company 
owns  the  tovs  naite  of  La  Cananea,  on  tlie  mesa  to  the  eastward  of  Eon- 
quillo,  and  therein  are  located  the  best  dwellings,  hotels  and  public  build- 
ings. Franchises  are  held  for  electric  light^  water,  ice,  traction  anfi  tele- 
phone seTvieea.  There  was  much  htigation  over  titles,  but  tlu?  land^  were 
redenounoed  in  1902,  and  the  Canancji  Consolidated  Copper  Co.,  S.  A.,  now 
holds  title  direct  from  the  Mexican  government,  the  property  of  the  Greene 
Consolidated  Copper  Co.  consisting  of  practically  the  entire  stock  l^ue  of  the 
Cananea  Consolidated  Copper  Co,,  S.  A.,  which  is  registered  and  protocol- 
iied  in  Mexico. 

The  Canatiea  Mountains  shovir  marked  c%ndencie  of  strong  volcanic  ac- 
tion, in  the  remote  paiit.  TJie  mines  of  IheGreene  are  found  in  a  succession 
of  approximately  parallel  outcrops  of  altert^d  limestone,  alternating  with 
porphyritic  dikes^  the  ore  deposit^ij  often  of  momitrous  size,  occurring  in 
shear- zoties  lMjt\s'cen  the  tinicstiMu:  and  |>nr[)hyry,  and  as  replacements  m 
the  latter.  The  ore  bodies  are  entirely  distinct  and  vary  greatly,  affofd- 
ing  practically  every  variety  of  oxide,  car)>onate  and  sulphide  ore,  mlh  ooo- 
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fliderable  natiTe  copper.  Many  of  the  ore  bodies  are  silicious,  requiring  con- 
centration to  eliminate  the  silica,  occurring  as  quartz,  and  also  as  alum- 
inum silicate.  None  of  the  ore  carries  zinc  or  other  refractory  elements, 
And  the  process  of  concentration  is  comparatively  simple.  There  are  large 
goosan  outcrops,  but  appearances  are  sometimes  deceptive,  and  much  of 
what  appears  gossan  at  a  distance  proves,  upon  closer  inspection,  merely 
weathered  oon^merate.  showing  reddish-brown  stains  closely  simulating 
the  iion  colors. 

The  mines  of  the  Greene  have  about  30  miles  of  workings,  and  the  ore 
in  si^t  is  about  4  years'  supply,  at  the  present  rate  of  production.  The 
mines  of  the  Oapote  and  Oversight  zone  alone  contain  probably  40,000,000 
tons  of  ore.  of  commercial  grade.  The  mines  consume  yeariy,  for  timbering, 
about  40,000,000^  of  Or^on  pine  and  fir,  but  it  is  hoped  to  secure  pine  from 
the  Sierra  Madre  Mountains,  at  a  great  saving  from  present  costs,  which 
are  high.  Ore  extraction  is  by  shafts  and  tunnels,  the  latter  being  used 
wherever  possible,  as  giving  cheaper  mining  costs.  The  caving  system  of 
mining^  used  at  some  Lake  Superior  iron  ore  mines,  is  to  be  given  a  test. 
The  main  working  tuimeb  are  double-tracked  and  electric-lighted  through- 
out, and  dectric  haulage  is  employed  extensively. 

The  mineral  holdings  of  the  Greene  are  divided  into  five  zones,  known 
as  the  Gobre  Grande,  Veta  Grande,  Esperanza,  Capote  and  Puertecitos,  each 
including  a  number  of  different  mines.  The  Cobre  Grande  and  Puertecitos 
are  practically  idle,  principal  production  coming  from  the  Capote,  Veta 
Grande  and  Esperanza  zones,  in  about  the  order  named.  The  mines  are  a 
network  of  shafts  and  tunnels,  with  eight  main  working  shafts,  and  as  many 
t¥i«.in  tuimels. 

The  Cobre  Grande,  which  was  the  original  mine  of  the  Greene  Consoli- 
dated, was  worked  in  a  crude  way,  for  many  years,  by  the  Pesqueira  family, 
but  is  now  the  least  important  of  the  series.  This  zone  shows  concentrating 
ores  only,  and  while  the  mine  has  more  than  a  mile  of  underground  work- 
ings, production  is  small,  as  its  ores,  though  by  no  means  to  be  despised,  are 
inferior  in  grade  to  those  found  elsewhere  in  greater  profusion,  and  more 
readily  accessible. 

The  Veta  Grande  has  two  enormous  ore  bodies.  The  Veta  Grande 
proper  has  a  pitch  of  36°,  with  an  average  width  of  216',  average 
length  of  726'  and  known  depth  of  circa  1,000',  containing  at  least 
7,000,000  tons  of  high-grade  ore,  and  probably  a  considerably  larger  ton- 
nage. The  Massey  ore  body,  opened  19(M,  has  been  opened  for  450'  width, 
and  1,200'  length,  and  is  of  unknown  depth,  this  ore  body  assaying  7%  and 
better  in  copper,  with  gold  and  silver  values  of  about  $2  per  ton.  The  Mas- 
sey ore  body  was  opened  at  a  point  where  an  expert,  who  examined  the  mine, 
had  placed  a  mythical  ''zone  of  impoverishment."  The  Veta  Grande  ore 
is  mainly  soft  chalcocite,  with  a  gangue  of  talc  and  occasional  massive 
quartz,  carrying  large  quantities  of  native  copper  and  a  small  amount  of 
iron  p3rrite8,  with  a  little  massive  chalcocite.  Extraction  is  principally 
throu^  an  869^  double-tiack  tunnel,  but  the  new  Veta  Grande  tunnel  No* 
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%  of  6,236'  length,  serves  both  the  Veta  Grande  and  Overwght  mines,  con- 
necting with  the  Capote  tunnel,  and  accommo<lating  10-ton  electric  trams 
In  addition  to  the  main  one  body  previously  referred  to,  there  ia  a  150'  ore 
body  on  the  hanging  wall,  ranging  3%  to  6%  in  tenor,  the  sihcious  portions 
of  which  are  used  for  convert'er  lininga.  This  mine  is  timbered  with 
Bquare  set«,  and  worked-otit  etopea  are  filled  in  with  wasl-e.  The  ore  la 
mined  in  100'  sections,  leaving  100'  .slices  utimined,  and  as  the  worked-out 
Btopee  are  filled  in,  it  will  be  possible  to  mine  out  the  untouched  portions 
when  the  fin«t  sections  are  exlmusted,  unless  the  surface  should  l>e  stripped 
previously.  The  Veta  Grande  ore  bodies  are  overlaid  by  a  hea^'y  felsite 
capping,  eptimated  to  contain  S30,0CK)  cubic  yards,  and  tlic  management 
hB&  given  consideration  to  the  ad\nsability  of  iit ripping  off  this  surface  rock. 
Veta  Grande  Blmft  No,  5  lias  three  conipartiiients^  operating  two  hoista  in 
balance^  with  a  115-h.  p,  double  hoist  good  for  a  1,000'  depth.  This  shaft 
has  a  7-drill  air-compressor,  smithy,  timber-framing  shopja,  etc. 

Tlve  Oversight  mine»  served  by  the  pre\noU5ily  mentioned  Veta  Grande 
tunnel  No.  9,  has  large  ore  bodies  of  excellent  avera^  grade,  ranging  up 
to  25%  in  copper  tenor,  with  increai^ed  valutas  shown  on  the  bottom  level  , 

The  Capote  zone,  including  a  number  of  mines,  is  the*  principal  producer 
of  the  Greene  Consolitixited,  and  is  very  extensively  opened,  Tlie  four  main 
shafts  are  known  as  Nos,  2,  4,  C  and  8,  the  de«»pest-  being  about  900*,  but', 
like  tlie  other  mines,  the  Capotes  pncKluce  principjilly  thrr>ugh  tunnel*. 
The  ore  is  rather  peculiar  in  natun%  eonsisling  eRsc^ntially  of  iron  pyrittftf 
with  a  coating  of  clmlcocite  in  the  fonn  of  extn»mely  thin  films,  tlie  copper- 
coated  iron  pyrites  occurring  in  thin  crystalline  grains,  scattered  quite  unj* 
fonnly  through  immense  t>o<lies  of  talc*  The  Capote  ore  is  higldy  silicious^ 
and  requires  careful  concentration  to  secun*  tlie  best  smelting  results.  The 
main  working  level  of  the  Capote  zoue  haa  a  double-track  tunnel,  connectin|; 
sliafts  Na-*,  2,  4,  5  arid  7,  at  an  extreme  dintance  of  2,000'.  The  Capote  ore 
body  has  a  minimum  \\idth  of  165'  and  a  maximum  width  of  225',  and  is 
estimated  by  the  company  to  show  ll,f>00,000  tons  of  ore,  wliich 
is  a  comiervative  figure.  No.  2  shaft  has  a  110-h,  p.  hoist  and  No.  4 
has  a  powerful  double  hoist,  good  for  a  depth  of  SjOOO',  also  a  7-drill  air* 
oompresBor  and  a  50-k\v.  direct-eonnect^'d  generator^  furnishing  light  and 
power  for  the  Capote  workings.  No.  10  Cafxite  Jias  a  Prescott  pump  of 
1,250,000  gallons  daily  capacity.  The  bottcim  levels  are  showing  very  well 
indeed,  both  as  to  quantity  and  finality  of  ore,  and  the  mine  shows  riclier 
in  the  **2one  of  impoverishment"  tlmn  above. 

The  Elisa  mine,  l^SOO'  south  of  No.  2  Capote  shaft,  produces  a  silicioua 
chaloopyrite,  rich  in  gold  and  silver.  On  the  second  level  of  tlie  Ellisa  the 
vein  is  about  20'  wide,  for  a  distance  of  some  50<y,  and  averages  4%  to  6% 
copper,  wliile  on  the  tlurd  level  the  vein  has  about  the  same  width  and  csai^ 
ries  8%  lo  10%  copptT,    The  main  shaft  at  the  Elisa  is  540'  in  depth. 

The  Esperanza  zone,  as  yet  but  slightly  developed,  is  knowTi  to  carry 
pood  ore  bodies,  and  probably  will  be  worked  from  the  Capote  shafta,  ml  m 
depth  of  500'  to  600'. 
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TIk  Pderteotos  maa^  the  ■fisfainmosl  of  the  S^mip,  b  aboat  4  miles 
Dorthwtsgt  of  the  EKa  daift  of  Uie  Ckpole,  mod  is  the  kr^est  ore  deposit 
]nec  <ieTeioped  bj-  the  Greene.  The  ore  body  is  of  immense  sije.  having 
mn  ootcfop  neftrly  SfXf  vide.  The  upper  vtNidn^  show  consider&bfe  mal- 
adiite,  amxite,  mod  oeeaaonal  cuprite  and  native  copper,  but  the  principal 
Tables,  at  a  fittle  depth,  are  in  chalcopjrite.  with  occasiooal  bomite,  in  a 
hme-afamiina-gamet  gangoe.  The  workings  of  the  Puertecitos  lone  are 
known  as  the  Ventura,  on  the  east,  Juirei  IJXt/  next  west,  and  Elenita. 
90(f  west  of  the  Juirez.  The  deepest  shaft  is  the  TOtT  Ventura,  and  the 
Elenita  has  exposed  venr  ri^  ores,  in  grading  for  surface  structures.  These 
shafts  have  devefepedore  EuflScient  to  render  each  in  itself  a  laree  mine. 

The  main  power  plant,  near  the  smelter,  has  a  653^245'  engine-houae 
and  a  46x216'  bofler-bouse,  both  of  steel,  with  iron  sides  and  roof,  the  boiIer> 
hooae  having  3,50(Mc»  ooal-bunkers.  The  power  pbnt  has  3  engines,  with 
direct-connected  lAO-kw.  dynamos,  and  one  *200-kw.  direct-connected  dy- 
namo, giving  a  total  of  about  700  h.  p.  This  plant  furnishes  a  2oO-volt 
current  to  operate  the  various  shops,  briquetting  pbnt.  silica-miU,  dectric 
omnes,  etc.,  and  also  furnishes  light  for  all  mine  buildings  and  for  the  towns 
of  La  Qinanpa  and  RonquiDo.  The  steel-frsune  machine  shop  is  equipped 
with  modem  machinery,  and  is  supplemented  by  a  foundry  having  a  2-ton 
casting  cupofau  The  carpenter  shop  and  planing-mill  ha\'e  a  complete  sash- 
and-door  equipment,  and  all  necessary  woodux>ridng  machines  and  tools. 
The  warehouses  are  lar^ge  and  carry  heavy  stocks.  Pneumatic  tools  are 
used  extensively,  power  being  furnished  by  Rand  air-compressors. 

The  concentrators  are  on  a  hillside,  between  the  mines  and  smelter. 
The  old  concentrator  is  in  two  independent  sections,  of  300  tons  d;iily 
capacity  each,  and  all  material  is  handled  by  graxity.  after  being  dumped 
into  bins  from  narrow-gauge  cars.  The  building  has  3.400  sq.  ft.  of  floor 
surface,  and  for  each  section  the  equipment  includes  one  set  of  36x14*  Da- 
vis rolls,  2  sets  of  27x14*  Allis-Chalmers  rolls,  two  IS*  bucket  ele\-ators, 
10  trommels,  four  36*  single  Hartz  jigs,  two  36*  double  Hartz  jigs,  22  con- 
centrating tables,  4  dime  tables,  18  Frue  vanners,  and  3  Bnan  mills  for 
regrinding.  The  material  is  treated  by  i%-et  crusliing  and  water  conct^n- 
tration,  and  much  of  the  silicious  concentrate  must  be  briquet tinl  before 
smelting.  The  old  concentrator  power-house  lias  four  100-h.  p.  boilers 
and  a  tandem  compound  250-h.  p  condensing  engine,  with  a  3(.XVton  coal- 
bin  and  200,000-galk>n  water-storage  tanks,  the  concentrator  using  about 
200  gallons  of  water  per  ton  of  ore.  Tlie  new  concentrator,  designed 
and  built  by  Dr.  L.  D.  Ricketts,  at  a  cost  of  about  $250,000,  is  terraced 
throughout,  and  is  in  four  500-ton  sections.  The  new  mills  are  of  steel 
frame,  \%ith  iron  sides  and  roofs.  Foundations  for  all  machines  are  concrv>to, 
on  rock  base,  independent  of  the  wooden  floors.  The  new  mills  liave  2,00<.>- 
ton  ore-bins,  and  the  new  plant  has  a  separate  crusher  builJinp,  from  whicli 
the  crushed  ore  Ls carried  in  a  36*  belt  conveyor  to  the  cona'ntmtors.  native 
copper  and  chaloocite  being  hand-picked  from  tht-  iK'lt  in  transit.  The  new 
plant  has  72  Fnie  vanners  and  80  Wilfley  tabic.-,  and.  owuig  to  scant  watei 
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supply,  water  from  the  coarse  jij^s  is  sent  to  the  jig  floor  and  Used  upon  tbe 
middUngs,  and  water  from  tbe  tniddlings  is  used  upon  tbe  »ands  and  thencQ 
htick  to  the  coarse  jigs  again.  From  the  Wiifley^  the  water  goes  to  thick- 
eners, and  from  the  tailings  tlie  wator  is  recov^ered  in  settUng  ta.nk.^,  the 
percentage  of  water  reeover<.*d  by  this  ingenious  combination  of  economics 
being  87,5%,  wliich  means  that  every  gallon  doeM  duty  eight  timeis.  The 
nev  concentrator  puts  about  3,G  tons  into  one.  and  all  mat<inal  k  bandied 
automatically,  frtjiii  tlie  tunc  when  flumjx?d  into  the  bins  until  the  concen- 
trates are  drawn  off  mto  the  ore  cars.  Cajxicity  of  the  combined  concen- 
trators, at  end  of  1905,  was  2,100  tons  of  crude  ore  daily* 

The  33x21*6'  furnace  building,  of  steel  frame,  vdih  iron  sides  and  roof, 
has  4,200-ton  ore  bins  and  3,fKXI-ton  coke  bins.  All  nmt-erial  is  bandied 
by  gravity,  as  far  as  possible.  The  smelter  lias  eight  Mitchell  economic 
hot-blast  air-jacketed  furnaces,  one  of  42x120*,  one  of  42x180*,  two  of  42x210% 
one  of  48x120*^  and  tluxt'  of  54x160*  at  the  tujerea.  Over  each  furnace 
is  a  20x20x20'  steel  dust-cliambtT,  planned  to  oollect  fiue-di»st  and  return 
it  to  tlik^  smelting  zone  of  tlte  furnai-'^,  by  i:ravity,  but  unfortunately  ihia 
pbn  faik'd  to  work  according  to  i  heorj\  Leaving  \Ue^  primury  hidividuid 
duHt'Cliambers,  the  furnace  gases  go  to  a  main  dust^chamber  250x25(y  in 
Bize,  through  a  dust-flue  of  10x13x400'.  Smuke  and  gaaes  are  discharged 
from  the  main  dust-chamber  through  a  self-supporting  steel  stackt  16'  6* 
in  diameter  and  IW  high.  Each  blast-furnaee  has  a  30-ton  detached 
settler,  which  gives  a  continuous  overflow  into  self-d  urn  ping  slag-cars ,  of 
which  there  are  22,  of  30  to  52  cubic  feet  capacity  each,  drawn  by  two 
26-b.  p.  and  two  40-li.  p.  electric  locomotives. 

A  reverberatory  furnace  was  added  in  1905,  Tliis  is  the  second  largest 
in  the  world,  having  a  20x1  txy  hearth,  with  over-all  dimensions  of  27x120', 
Its  normal  capacity  is  350  tons  of  rojisted  ore  daily,  and  its  waste  gaaes  aie 
burned  under  adjouiing  Iwilers,  furnishing  about  700  horse  power. 

Matte  from  the  blast- furnace's  is  drawn  off  into  Liilles,  and  take^  by 
electric  cranes  to  the  converter  building,  which  la  60x306',  of  3t4*t4  frame, 
with  iron  sidc*s  and  roof,  having  two  electric  cranes  with  double  auxiliary 
hoitits,  of  40'  and  50'  span,  each  with  a  clear  hoist  of  40'  to  the  main  blocks. 
The  capacity  of  the  conversion  pbnt  is  S^O(X),0<X)  Iks.  per  month.  There 
are  6  stands  of  converters,  with  22  shells,  11'  in  diameter  by  13'  length,  made, 
of  1'  steel  plate.  The  hy<lniulic  cyluidcrs  are  21"  in  diameter,  with  a  neater 
pressure  of  200  lbs.  to  the  squiire  inch,  and  can  njtatc  the  sheUs  thmugh  a 
radius  of  270®.  The  converters  blow  off  into  movable  hoods,  leading  to  pri» 
mary  and  sec<mdary  dust-chamlx*rs  for  gases.  A  railroad  track  runs  under 
each  ctmverter  stand,  and  the  casting-cars  are  fitted  with  mx  300-lb,  ingpt 
moulds  each,  tliere  being  24  cars  and  250  moulds.  After  casting,  tlie  ingots 
an*  carried  in  the  cars  to  the  bullion  flrwjr,  when:?  t  he  pigs  are  chipped,  wciglnHi- 
eimipled  and  loaded,  all  .sampling  Ixing  done  l>y  dleclric  drills.  The  eon- 
verter-f^lags  are  taken  back  iti  larlles,  t»y  crane,  to  the  forehe;irtlis,  thua  sav- 
ing resmelting.     Blast  for  the  converters  is  supplied  by  three  enginesi  with 


GREENE.  653 

HXk  aggregate  of  1,700-h.  p.  and  capacity  to  compress  29,750  cubic  feet  of 
tree  air,  per  miDUtc,  to  a  pressure  of  15  lbs.  per  square  inch. 

At  the  eastern  end  of  the  converter  building  is  the  lining  department, 
with  silica-mill,  pneumatic  ranuners,  etc.  All  raw  material  is  handled  by 
gravity,  from  600-ton  silica  bins.  The  silica  mill  has  one  10x20*  Blake 
crusher,  two  26x15*  Argall  rolls,  one  8'  automatic  mixing-pan,  conveyors, 
elevators,  etc.,  and  takes  power  from  a  125-h.  p.  electric  motor.  For  linings, 
low-grade  silicious  ores  have  displaced  barren  silica. 

In  the  engine-house  of  the  smelter  are  3  blowing  engines,  one  a 
225-h.  p.  Nordberg,  with  13x24*  steam  cylinders  and  57x57x42*  air  cylinders, 
with  capacity  to  reduce  20,000  cubic  feet  of  free  air  per  minute,  and. 
two  Murray-Corliss  tandem-compound  blowing  engines,  of  125  and  375  h.p., 
also  3  smaller  blowers,  giving  a  total  capacity  of  1,100  h.  p.  and  92,500  cubic 
feet  of  tree  air  per  minute,  compressed  to  a  pressure  of  2}4  lbs.  per  sq.  inch. 
The  boilers  have  an  aggregate  capacity  of  3,000  h.  p.,  and  there  is  a  12* 
main  steam-line  into  the  boiler-room.  Coal  is  fed  by  gravity  from  bins. 
The  water-storage  tanks  at  the  smelter  have  a  capacity  of  596,000  gallons, 
with  9,300*  of  water-mains  and  4,000  of  2J^*  fire-hose. 

Much  of  the  ore  smelted  being  pulverulent,  an  excessive  quantity  of 
flue-dust  is  produced,  this  requiring  briquetting  before  resmelting.  The 
briquetting  plant  has  a  225-ton  Mould  plunger  press  and  a  lOO-ton  White 
mineral  press,  briquettes  being  sent  by  belt-conveyors  to  the  charging-floor 
of  the  smelter.  Owing  to  the  unmense  amount  of  material  requiring  bri- 
quetting, a  large  number  of  men  are  employed  on  handwork,  and  it  is  planned 
to  erect  a  new  briquetting  plant,  to  liave  a  daily  capacity  of  400  tons. 

A  samphng  mill,  built  1905,  is  of  steel,  witli  steel  ore-bins  and  belt- 
conveyers.  A  206x450^  ore-bedding  plant,  of  steel,  also  built  1905,  at  a 
cast  of  about  $200,000,  lias  30,000  tons  capacity.  A  series  of  belt-conveyors 
distribute  ores  t)y  grades,  and  from  the  bedding  plant  the  ores  go  automat- 
ically to  the  furnaces.  The  new  system  effects  a  saving  in  smelting  costs, 
estimated  at  30  cents  per  ton. 

Product  of  the  smelter  is  auriferous  and  argentiferous  blister  copper, 
which  is  refined  electrolytically  by  the  Nichols  Chemical  Co.,  of  New  York, 
with  which  company  the  Greene  has  a  long  term  contract  for  electrolytic 
refining,  at  the  favorable  rate  of  $15  per  ton.  The  copper  of  the  Greene  is 
sold  by  the  American  Metal  Co.,  Ltd. 

The  mines  and  works  are  connected  by  about  30  miles  of  wagon-road> 
having  a  maximum  gradient  of  7%,  and  there  also  are  about  25  miles  of 
trails.  The  company  owns  upwards  of  400  horses,  mules  and  burros,  and 
has  a  large  corral  for  their  care. 

The  mines  and  works  are  connected  by  an  11 -mile  36*  gauge  private 
railroad,  laid  with  35-lb.  and  45-lb.  steel  rails,  and  equipped  with  two  28-ton 
Porter,  one  38-ton  and  one  40-ton  Baldwin  locomotives,  with  ten  25-toQ 
and  twelve  30-ton  steel  ore-cars,  3  coke  cars,  4  flat-cars,  2  box-cars  and  a 
caboose.    This  railroad  was  excessively  crooked,  and  had  some  5%  grades, 
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c*orL»equently  llio  locomotives  could  Imul  hut  three  loatiod  c&rs»  until  rebmlt 
througboat,  with  much  easier  ffm^le^  atid  curve.'^^  doubling  the  hauling 
ciipucity  of  eacli  etigiue.  The  narrow-gatige  line  was  double-tmcktHi, 
1905j  beiwwri  tlie  Capote  mine  and  the  emelter.  Ruilroail  connect  ion 
with  the  outside  \\orld  is  over  the  FerrooariJ  Cananea,  Rio  Yaqm  y  Pacifico, 
built  by  iht!  company  and  sold  to  the  Southern  Pacific,  a  25-year  freight 
contract,  made  at  the  time  of  the  sale,  assuring  favorable  freight  mtes.  A 
00-day  fui*l  supply  is  carried,  to  guard  against  ahortage  caused  by  strikes^ 
flooib,  and  other  contingencies, 

Potat>le  water  is  piped  from  BawmiU  Oa0on,  and  water  for  the  eon- 
centrators,  boilers  and  other  uses,  is  s<*cured  from  a  pumping  plant  at  Ojo 
de  Agua*  on  the  headwaters  of  the  Sonora  river,  9^*4  miles  from  tlie  mine. 
The  pmnfMi  iiave  capacity  to  force  1,750,0<M)  gallons  daily  through  a  10*  i?teel 
pipe-linCj  against  a  head  of  967',  to  a  reHervoir  on  tlw?  bilLi  above  Ronquillo, 
whence  water  is  delivered  to  the  mine,  ix'duction  pbnt  and  tovviis,  under 
a  Bubstantial  working  pressure.  The  water  system  of  the  company  has 
about  25  miles  of  mains,  ranging  in  site  from  2*  to  lO*,  and  owing  to  the 
cost  of  {Securing  water,  it  is  clarifipd  and  re-used,  wherever  pos^^iblc. 

The  Greene  owns  5  ofEce  buildings,  11  dweUing^  for  foremen,  board- 
ing houses  -with  capacity  to  care  for  IKK)  men,  6  lodging  houses  and  about 
200  cabins  for  miners.  There  are  3  boarvhng-hou.H's  of  10  rooms  each,  I 
of  16  rooms,  and  1  of  42  rooniii,  all  of  J>rick,  The  company  also  owns  a 
restaurant,  bakery,  meoit-market,  etc,  and  maintains  a  scavenger  service 
in  tlm  municipality  of  RonquiUo.  There  is  a  two-story  brick  hospital^  40xl(K>', 
with  iletached  kitchen  and  beds  for  50  patients,  also  a  6-\vard  emergency 
hospital  at  Chivatera,  and  a  fine  club-house  for  employes.  The  mercantile 
plant  includet?  a  brick  stone,  carrying  an  immense  stock,  with  wan»hou8es 
having  direct  railroad  connection,  and  a  brancli  store  at  Chivutem.  The 
retail  merciirUilo  Ijusiness  of  tlui  Greene  aggregates  nearly  $4,LKX>,000  yearly. 
The  fitmpany  also  owns  and  operates  the  Fiunco  de  Cananea,  orgaraxed 
Jimuar)%  1(K)2,  with  a  capital  of  S'2(K),(X)0,  Mexican,  which  does  a  large  and 
highly  profitable  business,  Igimcio  M/irnymtis  Unng  cashier.  Tliere  is  a 
brickyard  with  a  daily  ca|>acity  of  .'i5,0(X)  brick,  and  the  corapjiny  main- 
tains a  telephone  nystem  liaving  about  200  miles  of  ^^ire  and  about  150  phone^if 
also  an  independent  telephone  system  used  for  dispatcliing  on  the  narrow- 
gauge  railway.  There  are  two  sawmills,  ^^th  a  combined  daily  capacity 
of  14,000  feet,  cutting  lumber  from  the  company's  timber  lantis.  A  con- 
cession for  a  power  plant,  on  the  Yaqui  river,  has  been  secured  from  the 
ML'xican  government,  and  the  installation  of  a  large  electric  plant  is  under 
consideration. 

The  mines  and  smelter  employ  upwards  of  4,000  men,  about  85%  of 
whom  are  Mexicans,  with  several  hundred  American  skilled  workmen*  and 
about  300  Chinese,  Wages  average  13.50  to  $-4  gold  per  day  for  AmeTicanfl. 
and  about  $Z  silver  per  day  for  Mexican  miners,  this  being  the  highiistw^ajreii 
paid  native  workmen  by  any  Mexican  mine.  A  "race-war, '*  occurring  in 
May,  19CN3^  was  much  exaggerated  m  the  press,  tjiough  suificienlly  serioua. 
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The  rioting,  which  was  speedily  quelled  by  Gov.  Ysabal,  of  the  state  of  So- 
Dora,  with  the  able  assistance  of  CoL  Emilio  Kosterlitzky,  of  the  gsndar- 
meiia  fiscal,  was  caused  by  professional  agitators  and  would-be  revolution- 
ists, who  selected  La  Gananea  for  their  efforts,  because  of  its  proximity  to 
the  American*  border — and  safety — the  Mexican  government  having  a  way 
of  promptly  shooting  rioters  and  revolutionists  first,  and  trying  them  later 
on,  when  time  hangs  heavy. 

The  Greene  Consolidated  Copper  Co.,  and  its  president.  Col.  Wm.  C. 
Greene,  have  been  the  targets  for  more  lies  than  ever  before  have  been  di- 
rected at  any  mining  company.  The  campaign  of  slander  was  conducted 
flystematically,  for  neariy  5  years,  but  was  broken  by  the  confession  of  a 
treacherous  director,  who  admitted  his  guilt,  and  that  he  had  been  made 
a  catspaw.  The  management  of  the  Greene  is  human,  and  has  made  mis- 
takes, but  the  deliberate  attempts  to  ruin  the  company,  and  destroy  the 
reputation  of  its  founder,  have  reacted  upon  the  assailants,  creating 
sympathy  for  the  property  and  management  so  wantonly  and  untruth- 
fully assailed.  The  Greene  Consolidated,  located  in  what  was  a  wilderness 
in  1898,  but  is  a  city  of  23,000  souls  in  1906,  was  created  in  double-quick 
time.  Ifistakes  were  made,  but  financial  conditions  were  such  that 
haste — ^which  means  waste — ^was  unavoidable.  The  errors  have  been  re- 
paired, in  the  main,  and  those  that  remain  are  being  made  right  by  the 
present  capable  management.  It  would  have  been  better  had  dividends 
been  begun  several  years  later  than  was  the  case,  but  the  explanation  is 
not  far  to  seek.  Fighting  for  the  financial  lives  of  his  company  and  him- 
Belf,  CoL  Greene  was  forced  to  begin  paying  dividends  from  funds  that 
better  could  have  been  put  back  into  the  mine  and  its  equipment.  An 
enterprise  so  vast  as  the  Greene  absorbs  money  as  a  sponge  sucks  up  water, 
hence  the  various  increases  of  capital. 

In  the  fiscal  year  1905,  production  was  64,211,895  lbs.  fine  copper, 
made  at  a  cost  of  about  11  cents  per  pound,  and  production  will  show  httle 
change  for  1906.  The  combined  capacity  of  the  concentrator  and  smelter 
is  about  4,000  tons  of  raw  ore  daily.  The  policy  of  treating  lower  grade 
ores  has  brought  the  average  tenor  of  ore  treated,  from  5.73%  in  1903,  and 
4.98%  in  1904,  down  to  3.84%  in  1905. 
GREENE  GOLD-SILVER  CO.  MEXICO. 

Office:  24  Brpad  St.,  New  York.  Mine  office:  Temosdchic,  Chihuahua, 
Mexico.  CoL  Wm.  C.  Greene,  president;  Mark  L.  Speny,  vice-president; 
E.  J.  Gates,  treasurer;  Ricliard  A.  Jones,  secretary;  John  H.  Martin,  assistant 
secretary  and  treasurer;  Frank  Klepetko,  consulting  engineer;  C.  C.  Chase, 
general  mine  superintendent;  W.  E.  Pomeroy,  Edward  Massey,  N.  J.  Welch, 
Foster  Kipp,  S.  N.  Dedrick,  Sam  King  and  G.  M.  Hillary,  superintendents 
of  various  mines;  New  York  Trust  Co.,  registrar:  North  American  Trust 
Co.,  truisfer  agent.  Organized  November  10,  1902,  under  laws  of  West 
Virginia,  ^-ith  capitalization  $15,000,000,  increased.  March,  1906,  to 
$25,000,000,  shares  $10  par,  in  $3,000,000  preferred  S%  stock  and  S22,000,00C 
common  stock. 
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Landed  holdings  are  ainonp:  tlip  niost  extensive  po«sessod  by  any  mm* 
ing  compftny  in  the  world*  including  a  govemnient  concession  to  locate 
minta  in  an  area  of  upwards  o(  4,n00  ^quniv  railci^,  in  tlie  alulea  of  Chihua* 
hua  and  8onora^  Mexico.  Company  holds  a  large  number  of  developed 
and  partly  developt^d  ^olfl,  silver,  copixT  and  lead  mines,  including  the 
Guaynopita,  Bania  Jidiuna,  Bah^nera,  Mulalos,  Veta  Grande,  Cerro  Bo- 
luda  and  numerous  other  mines;  located  at  Temosiichic.  Mulalos,  Tritjidud, 
Col6n,  Santa  Juliana,  Belen.  San  Refugio.  Santa  Brigida^  Natividad  and  el»e- 
wljere,  in  the  etates  of  Chihuahua  and  Sonora,  giving  a  chain  of  properties 
from  El  Paso  to  the  Pacific.  Proix-rtici*  controlled  by  tliis  company  have  pro- 
duced upwards  of  SI  2(1,000,000,  mainly  from  surface  workings.  Tliere  are 
U  different  n^duction  plants  on  11  different  properties,  and  new  plants 
of  a  more  modern  nature  are  planned,  and  under  con.struction. 

Holdings  in  tlie  Jesvis  Muria  diiitriet,  Ocampo,  Cluhuahua,  include  the 
Santa  Jnliana,  Balvanera,  Guadalupe*,  Rinc^n  and  RonquiUo  groups*  The 
Santa  Juliana  hai^  produced  upwards  of  Sl(KJ,0OO,(K)O,  according  to  gov- 
ernment reeorda,  and  sljows  a  vein  ranging  up  to  50'  width,  opened  to  IKM/ 
depth,  which  is  approximately  the  water-level.  The  niine  has  been  reopened 
by  a  double-track  drainage  tunnel,  wliich  will  unwater  tliis  and  adjacent 
properties,  to  a  depth  of  circar  1,500'-  Equipment  includes  an  old  sttunp 
mill. 

Tlte  Balvanera^  adjoining  the  Santa  Juliana  group,  in  tlie  C4inton  of 
Rayon,  Chiliutihua,  liaa  a  40-tun  mill  and  i^ncentrator.  This  group  has 
produced  upwards  ol  $3,0<JO,00(J,  and  includes  44,0{M}  aca*s  of  pine  and  oak 
timber  Untls,  of  good  quality,  with  numerous  buildings  and  variouj^  other 
surface  improvements. 

The  Guaynopita  copper  mines ^  located  in  Guaynopita  Cafion,  Chi- 
huahua, near  the  Sonora  line,  were  worked  by  the  Aztecs  before  tlic  con- 
quest of  Mexico.  Ores  carry  good  valuea  in  gold,  silver  and  copper,  and 
it  is  planneti  to  erect  a  SOO-ton  smelter  at  this  property. 

The  Mulatos  group,  in  the  Salniaripa  district  of  Sonora,  is  eald  to 
liave  produce<l  upwards  of  $lS,000,OtM),  mainly  in  gold,  from  aiustius  and 
a  t}C»-ton  mill  now  on  the  property,  Tlie  vein  is  of  enonnous  size,  ranging 
up  to  5(X>'  in  width,  and  tlie  company  plans  the  installation  of  a  2,5CX>-ton 
mill.  The  Mulato8  group  includes  mineral  rights  to  6,400  acres,  also  2,400 
acres  of  timber  laatls. 

Mifioelbneous  holdings  include  the  Veta  Grande  gold  mines,  adjoining 
the  Pinos  AUo.s,  and  the  Cerro  Bo  luda  group  of  gold  mines,  also  a  large  number 
of  smaller  M  mines. 

In  addition  to  mineral  lands,  tlie  company  possesses  extemdve  inurta 
underlaid  by  coal  of  good  quality  and  existing  in  large  quantity.  Mis- 
oelhmeouH  concessions  from  the  Mexican  governnient  allow  the  fn?e  impor- 
tation Af  niining  nwiteriah  and  exemption  fmm  taxation  for  several  years. 
Tlie  company  also  has  iM»nces^ions  for  utili/ing  water  power  from  the  Aros 
find  Yaqui  rivers,  and  luis  eoncc-isions  for  constructing  telegraph  and  lele 
phone  hues  and  othef  public  utilities. 
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The  holdings  of  this  company  are  so  extensive  that  years  will  be  re- 
quired to  provide-  for  their  adequate  development.  Work  now  under  way 
includes  the  construction  of  wagon-roads  to  sundry  mines,  radiating  from 
Temosichic,  which  has  a  railroad.  A  300-ton  mill  has  been  built  at  Con- 
cheiio.  Chihuahua,  and  a  200-ton  smelter  is  planned  for  the  townsite  of  Ded- 
rick,  at  the  Santa  Boluda  mines.  The  management  expects  to  be  producing 
about  1,000  tons  of  gold  ores,  averaging  $15  per  ton,  by  1907,  and  by  that 
time  should  be  a  considerable  producer  also  of  silver,  lead  and  copper  ores. 
Management  is  good,  and  the  prop)erty  is  one  of  almost  infinite  possibilities. 
GREEN  HOPE  MSfflNG  &  MILLUfG  CO.  WYOMING. 

Office:  Omaha,  Neb.  Mine  office:  Guernsey,  Laramie  Co.,  Wyo.  Lands, 
sundiy  claim*?  in  the  Hartville  district.  Company  is  said  to  have  planned 
erecting  a  200-ton  smelter,  at  Guernsey,  but  no  such  smelter  built.  Idle. 
GREENHORN  COPPER  MINING  CO.  COLORADO. 

Mine  office:  CafLon  City,  Fremont  Co.,  Colo.  Mrs.  Wm.  E.  Johnson, 
administratrix,  Metropole  Hotel,  Denver,  Colo.,  is  the  principal  shareholder, 
and  practically  manager  of  the  company.  Lands,  sundry  copper  claims, 
12  mdles  from  Cafion  City,  on  which  some  development  has  been  secured, 
showing  low-grade  copper  ores.  Presumably  idle. 
GREEN  MONSTER  MINE.  CALIFORNIA. 

Office:  care  of  D.  C.  Riddell,  owner,  Gilroy,  Cal.    Mine,  in  Inyo  county, 
California,  has  a  300^  tunnel,  showing  good  copper  ore.     Idle. 
GREEN  MONSTER  IflNE.  NEVADA 

Office:  care  of  Mrs.  Phoebe  Hearst,  owner,  San  Francisco,  Cal.  Mine 
office:  Sandy,  Lincoln  Co.,  Nev.  Frank  O.  Wilkinson,  superintendent. 
Mine  is  opened  by  a  325'  two-compartment  vertical  shaft,  showing  carbon- 
ate and  sulphide  ores,  latter  including  argentiferous  galena  and  chalcopy- 
rite.  Mine  has  been  claimed  to  show  about  5,000  tons  of  $-10  ore. 
GREEN  MOUNTAIN  COPPER  CO.  NEW  MEXICO. 

Office:  1013-135  Adams  St.,  Chicago,  Ills.  Mine  office:  Rinconada, 
Rio  Arriba  Co.,  N.  M.  Adrian  Vandercloot,  president ;  F.  E.  Robertas,  Jr., 
secretary;  T.  F.  Woody,  mine  manager.  Organized  March  18,  1903,  under 
laws  of  New  Mexico,  with  capitalization  $2,000,000,  sliares  $1  par;  issued, 
$1,781,900.  Lands,  8  claims,  area  180  acres,  in  the  Copper  Mountain  dis- 
trict, showing  two  contact  veins  between  slate  and  quartzite,  claimed  to  av- 
erage 30'  width  and  to  be  traceable  4,000',  carrying  oxide  and  carbonate 
ores,  giving  assays  of  4%  to  37%  copper,  from  a  trace  to  800  oz.  silver  and 
80c.  gold  per  ton.  Has  13  shafts,  deepest  250',  also  a  210'  tunnel  and  an 
open-cut,  with  758'  of  underground  workings,  estimated  by  manage- 
ment to  show  40,000  tons  of  ore.  Nearest  railroad,  8  miles.  Presumably  idle. 
GREEN  MOUNTAIN  COPPER  MINING  CO.  WYOMING. 

Property  sold,  circa  190^1,  to  Saginaw  Valley  Copper  Mining  Co. 
GREEN  MOUNTAIN  MINE.  CALIFORNU. 

Office  and  mine:  lipwis,  Mariposa  Co.,  Cal.  O.  R.  Sydney,  owner  and 
manager.  Mine  produced  a  considerable  amount  of  hiph-grado  oxide  end 
carbonate  ores,  before  closing,  1863,  and  shows  a  promising  ore  body. 
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slightly  devtloiMMl,  bnl  appurc^ntly  could  be  worlied  i>^n-caHt,loa«h'jirTtagC'. 
aUAHApATO  COPPER  CO.  MEXICO. 

Said  lo  have  coppcT  cluinis  in  the  vicinity  of  GvianajuatOj  Me?rico,  but 
careful  invest igiit ion   lias"  not   locuLed  the  profX*rty. 
GUARDIAN  COPPER  MINING  CO.  MONTANA, 

Out  of  btJ>iiic'!<s.     Liinds  ftolti,  lOOG,  to  Butte  Coalition  Mining  Co, 
GUAYNOPA  SMELTING  &  REDUCTION  CO.  MEXICa 

Merged,  VM)\,  in  lnterniition:il  Conijohdated  Siueltixig  &  Mining  Co. 
GUAYNOPITA  COPPER  CO.  MEXICO. 

Entire  stock  issuo  nwned  by  Greene  Gold-Silver  Co, 
GUERRERO  DEVELOPMENT  CO.  MEXICO. 

Office:  care  of  A,  H.  Ten  Broeck,  sc-ca^tary  and  treasurer,  San  Fran- 
cisco, CaL  Mine  office:  Chilpancingo,  Guerrero,  Mex.  W.  R,  Price,  prcsi- 
dent;  J.  J.  Moylan,  vice-president;  J,  S.  Cannon,  general  nmniiger;  E.  J, 
Reynolds,  superintendent.  Is  developing  by  a  tunnel  on  the  Veta  Madre^ 
abov^e  Chilpancin^o. 
GUGGENHEIM  EXPLORATION  CO.  U.  S.  A.  A  MEXICO. 

CofitrolltHl  by  American  Smelters  Securities  Co. 
GULF  CREEK,  LTD.  AUSTRALIA, 

\'oluntarily  liquidated,  November,  1904. 
GULF  CREEK  MINE,  AUSTRALIA. 

Mine  ofhcc;  Bsrraba,  N.  Sk  W.,  Australia.  Lands,  250  acres,  in  tlie  GuM 
Creek  dUtrict  of  the  Barraba  division,  350  miles  nort  h  of  Sydney  And  72 
miles  from  a  railroad.  Ore  bodies  include  a  9'  vein  of  7%  avilphide  ore, 
also  a  W%  leiiBe  of  sulphide  ore  25'  wide  and  35(K  long.  Ore  ib  very  heat- 
ing, L>ein^  rich  in  sulphur.  Coimiry  rocks  are  indurated  clay-slat4.^8,  of  Car- 
boniferous age,  with  dikes  of  serpentine.  Ha.*i  steam  power  and  a  3(X>-ton 
smelter.  Production,  IHOI,  was  560  long  ton«  fine  copper,  from  9^400  tons 
of  ore  smelted.  Idle. 
GUM  TREE  GOLD  MINING  &  MILLING  CO.  COLORADO. 

Mine   olhct^:   Idaho   iSpriugs,   Clear  Cn^ek   Co.,   Colo.     J.   F.   AntlsdaJe, 
superintendent,  at  last  accounts.     Ones  carry  gold,  silver  lead  and  copper. 
Has  steam  power. 
GUNN^S  PEAK  COPPER  MINING  CO.  WASHTNGTO!!. 

Office:  217  Columbia  St.,   Seattle,   Wash.     Mine  offiee:  Indi*x,   SnolH>-^ 
mish  Co.,  Wash,     A.  M.  Watt,  HU]xTin  ten  dent.     Lands,  A  cUiims,  i^howing 
3  veins,  'widest  said  to  be  25',  earr>nng  clialcopjTite  and  boniite,  said    to 
gi\'e  average  assjiys  of  11%  copi>er  and  circa  2  oz.  Hilver  per  ton.       Ha^ 
tunnels  of  125'  and  8(KK»  and  was  developing  actively,  early  in  lOOG. 
GUNSIGHT  GROUP.  ARIZONA. 

Sundry  undeveloped  claims,  lying  near  the  Crescent  property,  in  Tomb- 
stone Cafion,  north  of  BiaUx\  Cochise  county,  Arizona. 
GWIN  MINE  DEVELOPMENT  CO.  CALIFORNIA. 

Mine  office.  Gwinmine,  Calaveras  Co.,  Cal.  David  McCture,  superin- 
tendent. Is  a  gold  mine,  but  possei*ses  al.*^  a  large  iKHly  of  undevelope<J 
copper  ore,  of  low  grade.     Paid  a  25c.  di\ndend,  February,  1^06,  being  tlie 
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fiiEs  in  2  yeais,  and  is  said  to  be  produdng  at  rate  of  aooui  $500,000 

GWTKAHT  COPPER  WISES  00^  LTD. 

Dissc^wd,  January.  1905. 
GTMPIE  COPPER  MDIES,  LTD.  AUSTRALIA. 

VohiDtanly  liquidated.    May.  1901. 
HADLET  CORSOLIDATED  COPPER  CO.  ALASKA. 

Office:  609  Mutual  Life  BKdg..  Seattle,  Wash.  Mine  office:  Hadley. 
Prinoe  of  Wales  Island,  Alaska.  Employs  30  men.  Samuel  I.  Sfl\*enuan. 
presdent;  B.  EL  Baiinds,  vioe-piesident  and  treasuier:  Nelson  W.  Piarker. 
aecietaiy;  preceding  offioeis,  W.  S.  Grinsfelder.  Alex.  Reith  and  Geo.  Browne, 
directors:  Geo.  £.  Gieen,  superintendent:  Robt.  Pollock,  mine  superin- 
tendent. Organised  circa  1901,  as  successor  of  Wales  Copper  XGning  Co.. 
with  ca|Mtalization  $5,000,000,  shares  $1  par,  in  $1,500,000  preferred 
and  $3,500,000  oc»nmon  stock.  Paid  a  dividend  of  1  cent  per  share,  on 
preferred  stock,  amounting  to  $15,000,  on  December  10,  1906,  and  a  sim- 
ilar dividend,  January,   1906,  ending  1905  with  a  cash  balance  of  $1  $.$46. 

Lands,  12  claims,  panly  patented,  area  circa  200  acres,  on  Mount  An- 
drew. The  principal  property,  known  as  the  Stevenson  mine,  has  a  %*eiy 
large  ore  body,  daimed  to  be  250^  wide  and  600^  long,  developed  by  555' 
of  tuimels  and  3  glory-holes,  and  is  said  to  have  5S,500  tons  of  ore  blocked 
out  for  breaking.  Smelter  shipments,  1905.  gave  returns  of  3.7^  copper, 
20  cents  silver  and  $1  gold  per  ton.  Ore  carries  32^  iron  and  is  practic- 
ally self-fluxing.  3fine  is  connected  with  the  anelter  of  the  Alaska  Smelt- 
ing &  Refining  Co.,  at  Hadley,  circa  2  miles  distant,  by  railway  and  aerial 
tram.  Production,  9,439  tons,  in  1905.  gave  returns  of  $55,923.  with 
69S,486  lbs.  fine  copper.  At  beginning  of  1906  company  was  shipping  100 
tons  daily,  and  earning  a  profit  of  about  $6  per  ton  therefrom.  Manage- 
ment seems  conservative  and  capable,  and  property  is  considered  valuable. 
HAGGARTY  COPPER  MIlflHG  CO.  WTOMHIG. 

Controlled,  through  stock  ownership,  by  Penn- Wyoming  Copper  Co. 
HAGGARTY- JORDAH  COPPER  MINIlfG  CO.  WYOMING. 

Office:  Watertown.  X.  Y.  Mine  office:  Battle.  Carbon  Co..  Wyo.  C.  11 
Ehmbar,  president;  Delos  S.  Dunbar,  secretary-  and  treasurer.  Organired 
1901,  under  laws  of  Delavi-are,  with  capitalization  $150,000,  shares  lOr. 
par.  Lands,  11  claims,  area  220  acres,  in  the  Battle  Lake  district,  she  wine: 
4  fissure  veins,  of  which  t\i*o,  very  slightly  de^*eloped,  are  claimed,  unt nit  h- 
fully,  by  the  management,  to  carry  carbonate  and  sulphide  ores  with  av- 
erage values  of  35%  copper,  a  trace  of  silver  and  $5  gold  per  ton.  Company 
suffered  a  mysterious  "burglary,"  by  which  all  its  books  and  papers  were 
stolen.  Moribund,  and  should  be  decently  interred. 
HAGUE  &  HULBERT  EXPLORATION.  MICHIGAN. 

Office:  care  of  Jas.  D.  Hague,  18  Wall  St.,  New  York.  Lamb,  2IC 
acres,  in  Sections  25  and  26.  Town  50  North,  Range  33  West,  bought,  1905, 
of  the  Sheldon  Estate  and  the  C.  C.  Douglas  Co.  It  is  probable  tliat  addi- 
tional lands  win  be  acquired,  and  exploratory  work  begun. 
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HALIFAX  COPPER  CO.  VmGIlflA. 

Office   and   laine:   Virgilina,    Halifax   Cb,^   Va>     Property   is  the   Wall 
mine,  wliich  shiptjeii  a  little  oa%  1900.     Idle  at  last  accotinta. 
HALLIWELL  COPPER  CO,  lOCHlGAH. 

Office:  Society  for  Savings  Bldg.,  Cleveland,  Ohio.  Mice  office:  On- 
tonagon, Ontonjigon  Co.,  Mich.  Idle,  A.  H-  Weed,  president;  John  Beeker, 
viw-pn?aident ;  Cliaf>.  W.  Voth,  Becrelar^^  C.  F.  Uld,  tn>asurer.  Organiieed 
January,  1895,  under  laws  of  West  Virgiiiiu,  and  i\»organized,  1901,  under 
laws  of  South  Dakota,  mlh  capitalization  $3,000,000,  shares  $1  par;  boodii, 
$6,500  Lsaued.  Lands,  S80  acres,  owned  in  fee,  in  Carp  Lake  t-ownsliip, 
carrying  sundry  copper  bearing  amygdaloids,  with  slial'ts  of  ISO'  and  IW, 
and  turmelB  of  190'  and  200'.  Has  a  00-h.  p.  steam  plant,  with  hoiwt  and 
3-drill  air-compressor.  Buikhnga  include  a  machine  shop,  bhafthou^o, 
rock  house,  fsmithy  and  sawTiiilk 
HALL  MINING  &  SMELTING  CO.,  LTD.  BRITISH  COLUMBIA. 

OfBccs;  I,  Lead«:inliall  St..  London,  E,  C,  Eng.  Mine  office:  Neli^in, 
B.  C-  Employs  125  men.  Lord  Ernest  W.  Hamilton,  chairman;  C,  Har- 
vey, consulting  engineer;  A.  E,  AslUey,  secretary;  J.  J.  Camplxdl,  biiAiness 
manager;  M.  S.  l>avis,  mine  superintendent.  Organized  June  (i,  1900,  as  a 
reeonstniction  of  Hall  Mines,  Ltd.,  with  capita-lissation  £325»000,  shjutjs 
£1  par;  iaaued,  £275,000.  Delxmtures,  £50,000  aulhorLeed;  issued,  £24,.500, 
first  mortgagie  6%  bonds,  redeeinabk  at  105,  on  6  months'  notice,  at  option 
of  company.  Lands,  18  cbinis,  area  506  acres,  also  a  40-acre  smelter-site, 
on  Toad  Mounta.in,  including  the  Silver  King,  Hull  and  Highland  mines, 
also  a  quarter  interest  in  the  Erama  mine,  near  Summit.  Mines  pmduce 
»uriferou&  and  cupriferous  silver-lead  ores,  the  Silver  King  carryiiig 
bomite  above  and  argentiferous  tetrahedrite  below,  the  lower  levek  not 
looking  so  well  as  ilie  upper  workings. 

The  Silver  Kini;,  down  to  tljj©  seventh  level,  and  two  otjier  properties, 
are  letiscd  to  M,  S,  Davys,  on  royalty,  until  June  30,  1&07-  Cm  produced 
is  mainly  silver-lead,  with  a  little  copper. 

The  reduction  plant,  near  the  mine,  includes  sampling  mill,  laboratory 
and  mnelt^r,  latter  iiaving  one  large  and  one  small  furnace,  originally  built 
for  copper,  but  now  used  mainly  for  lead  matting.  The  smelter  has  baud 
and  meclianical  roasters.  Production,  for  fiscal  year  eading  June  30.  1905| 
waa  26,505  lona  of  ore,  of  which  17,257  tons  were  smelted  in  the  company's 
own  furnace,  and  the  balance  sent  to  other  smelters.  Latent  reported  figxiUM 
of  coppc^r  production  were  318,124  lbs,,  for  fiscal  year  1904. 
CLEMENTE  HAM.  MEXICO. 

Mine   office:  Promontorios,   Alamos,   Sonora,   Mex.    Is  a   prmluccr   of 
copper  ores,  which  are  smelt-od  to  matte*  near  the  mine,     Pnidurtion,  lfK)2,  was 
10L2  metric  tons  matte,  presumably  averaging  al)Out  55*Jv  in  copper  tenon 
HAMILTON  MINING  CO.  MICHIGAN. 

Wr>und  u\i      Lnnds  >old  to  Cop^K^r  Cmwu  Mining  C^n,  of  Miehipin. 
HAMILTON  MINING,  MILLING  &  TRANSPORTATION  CO.  COLORADO. 

M\nv  oiltr.     WlMfu'ld.  CliafTce  to,,  Cob.     John  G.  Paine,  su|x*rintcndcnip 
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at  last  accounts.    Ores  cany  copper,  sihrer  and  goU,  and  are  developed  b j 

shaft  and  tunnels. 

HAMLET  COPPER  MIHE.  AUSTRALIA. 

Offioe:  care  of  John  3.  Soott,  secretary,  GrenfeD  St.,  Adelaide,  South 
Australia.  Mine  offioe:  Moonta,  Yorioe  Peninsula,  South  Austialia.  Mine, 
opened  1861,  under  name  of  KarkariUa,  show^s  6  paiallel  veins,  of  3'  averse 
width,  carrying  mainly  bomite  and  chaloopyrite,  with  occasional  chalcocite, 
ores  averaging  about  3.S^  copper.  Deepest  shaft  is  1,02(K.  Production. 
1901,  was  dm  500,000  lbs.  fioie  copper. 
HAKMOHD  COPPER  CO.  MORTAHA. 

Letter  returned  undaimed  from  former  office,  IS  Broadway.  New  York. 
Ljrman   M.   Loomis,   presiduit   and  treasurer;  Joseph  Upward,   secretary. 
Last  heard  of  company  was  a  charge  of  fraud,  preferred  against  officers  by  a 
Baltimore  shareholder,  in  1902.     Presumably  dead. 
HAMPDEH  CLOHCURRY  COPPER  MIIIES.  LTD.  AUSTRALU. 

Mine  offioe:  Cloncurry,  North  Queensland.  Australia.  Organiied  1906. 
Mines  indude  the  Hampden,  which  shows  large  sulphide  ore  bodies,  and 
from  which  52S  long  tons  of  selected  ore,  shipped,  1901,  to  the  Wallaroo 
smelter,  gave  returns  of  36.5%  copper.  Mines  are  hampered  by  lack  of  rail 
transportation,  or  smelter  in  the  \ncinity,  but  property  is  considered  promis- 
ing. 
HAMPDEH  COPPER  MIHES.  AUSTRALIA. 

Succeeded,  1906.  by  Hampden  Cloncurry  Copper  Mines,  Ltd. 
HAMPTON  MIHE.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.     W.  C.  Hughes,  manager, 
at  last  accounts.     Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
HAHAWA  MDfE.  JAPAH. 

Owned  by  >fitsu  Bishi  Gosslii  Kwaisha.  .^ 

HAHCOCK  COHSOLIDATED  MINnfG  CO.  MICHIGAH.   1 

Mine  office:  Hancock,  Houghton  Co.,  Mich,   ^ohn  D.  Cuddihy,  presi-    I 
dent;  Thos.  Hoatson,  vice-president;  preceiling  officers.  Jjus.  Hoatson,  S.   B. 
Harris  and  ADen  F.  Rees,  directors;  Jolin  H.  Hicok,  s^^retary  and  treasurer; 
John  L.  Harris,  superintepjent.  •  Capitalization  $5,000,000,  shares  $25  par,  of 
which  it  is  planned  to  i^uefoO^OOO  shares  at  $10,  and  pay   $500,000   for 
property,  leaving  $500,000  in  the  treasury  for  development  purposes.     Lands,""! 
860  acres,  including  the  old  Hancock  mine,  area  140  acres,  the  Condon  tract  / 
of  120  acres,  and  600  acres  secured  from  St.  Mary's  Mineral  Land  Co.    These  .' 
tracts  carry  the  Hancock  or  Sumner  lode,  the    Quincy  "west  vein''  and  the » 
Pewabic   lode,    all   amygdaloidal   cupriferous   beds,   '^veral   millsites   are 
under  consideration. 

The  old  Hancock  mine,  operated  1861-1885,  produced  2,854  tons,  1,384 
lbs.  fine  copper.  Development  is  by  a  shaft  of  1,052'  and  an  old  air-sha!Ti 
It  is  planned  to  cut  the  main  shaft  down  to  3-compartment  size  and  add  a 
modem  mining  equipment.  The  Hancock  lode  averages  circa  12^  width. 
and  gave  average  returns,  when  worked,  of  21  lbs.  fine  copper  per  ton.  Dur- 
ing ita  latter  yean  of  activity,  the  monthly  mineral  product  was  about  50  / 
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secured  from  an  averagt'  daily  proddclion  of  210  tons  of  rock.  The 
be^t  part  of  the  Quiricy  iiiim*  is  tnijutary  to  No.  7  shaft,  wliich  adjoins 
the  Hancock  btmndiiry.  The  Qviincy  Minirij?  Co.  claiiiw^tlie  right  to  mine 
the  Pewabic  lode  on  tlic  lands  of  the  old  ilanco^k  Mining  Co,,  and  the  latttT 
clainia  tliat  the  Quincy  has  clone  considerable  unaythorized  niining  on  it« 
Lands.  Tliere  is  a  possibility  tluit  tlw  Hancock  Coiii^oUtkted  Mining  Co. 
rnay  be  merged  with  the  Quincy  Mining  Co,^  failing  whicJi,  it  is  almost  certain 
tlmt  there  will  Ixj  prolonged  litigation  over  mining  riglns,  between  these 
two  eoqxjrations.  The  matrngement  of  the  Hanco(?k  Cjaiisolidated  is  strong 
and  caixible,  and  prosj verts  of  thi'  coinpanj^  are  oon^idered  good. 
HAWCOCK  COPPER  MINES  OF  IDAHO,  LTD,  IDAHO. 

Otfioe:  care  of  Jolm  Stinnett,  treasurer,  Wti^ahinglon,  D.  C.  Mine  office: 
Landon?,  Washington  Co.,  Idaho,  C.  F.  Drake^  prei^ident  and  general  mana- 
ger; J.  J.  Curtis,  vice-president:  Geo,  A.  Rnhni^  secretary.  Organised  1905, 
with  c^ipitalization  $1,000,000.  Lttnda,  10  claims,  on  Camp  Crt^k,  2  miles 
from  Landore,  develo{K'd  by  a  tunnel,  said  to  show  considerable  bodies  of 
auriferous  copper  on*.  Company  la  aaid  to  plan  experimenting  with  a  newly 
patcnt-ed  reduction  process. 
HAKCOCK  MIJTES  CO.  FTEW  MEXICO. 

Letter  retunjeil  unclaimed  from  former  office,  St.  Louis,  Mo. 
HANCOCK  MINING  CO  MICHIGAH. 

Syecccded,   UJOO,  by  Hancock  Consolidated  Mining  Co. 
HANE  COPPER  MINING  CO.  .  MONTANA, 

Tx'tter  returnt^d  unclaimed  from  former  office,  Butte,  Montana, 
HANOVER  COPPER  CO.  NEW  MEXICO. 

Office:  1502'-11  Broadway,  New  York.  C^iarlea  W.  White,  president  and 
treasurer;  R,  K.  Wart  man,  secretary.  Organized  under  laws  of  South 
Dakota,  with  capitalization  $1,000,000,  shares  $100  par.  Company  expended 
about  $75,000  on  development  of  mining  claimti  near  Hanover,  Grant  county. 
New  Mexico,  but  work  was  done  under  inexperienced  nmnjigement,  and 
company  allowed  title  to  lapse,  through  non-payment  of  balance  due  on 
bond,  meanwliile  securing  sundry  other  claims,  presufmibly  in  same  neigh* 
borhood,  on  winch  no  miDing  has  been  done  aa  yet, 
HANOVER  MIKE.  NEW  MEXICO. 

Office:  Hanover,  Grant  Co.,  N.  M.     Rolx*rtr  Musgrove,  superintentlent. 
Is  being  worked,  with  a  force  of  about  25  men,  by  Phelps,  Dodge  &  Co.,  ores 
produced  from  old  workings  being  ahipped  to  the  Copper  Queen  cmelter,  at 
I^ouglas^  Arizona. 
HANOVER  MINING  CO.  MICHIGAN. 

Office:  68  Devonshire  St.,   Boston,  Mass.     F.  H.   Raymond,   pnNsident; 
C.  O.  Burbank,  secretary  and  treaaurer.     Lands*  320  acres,  lx>ing  tlK'  West 
14  of  Section  8,  Town  58  North,  Range  28  West,  Keweenaw  county,  Michigan. 
Never  a  producer,  and  idle  for  many  years. 
HANOVER  MINING  &  MILLING  CO.  NEW  MEXICO* 

L(»tter   returned    unclaimed   from   former  office,    Albuquerque,    N.   M. 
Bline  office:  Hanover,  Graat  Co.,  N.  M,    J.  W.  Bibk,  maoftgier. 
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HAPPT  JACK  MDOSG  OCX,  AKnOKA. 

Mme  office:  Fuagoatft,  Suita  Out  Cb^  Arix.     W.  H.  BtraHi,  su(^r> 
mtendent,  mt  Imst  aceoani&     Mme  is  opened  by  shaft  and  tunnel,  showing 
ores  cuTjio^  pskL  sih«r.  eopper  and  lead  rahiK.     Pre«umaUy  idle. 
HAFP7  JOHH  MIIIE.  BRITISH  COLUMBIA. 

Mine  office:  Albemi.  Vmncoinnpr  Island.  B.  C.     Piv^pwrty  adjoins  the 
IfoDitor  mine,  on  the  v^ist,  and  is  said  to  have  a  p>nMnisin|r  oie  Uxir  carrying 
gold,  ahno-  and  copper  ^^jes.     Did  175'  of  tunnelii^.  19l>l. 
HABD8CRABBLE  MIHE&  HEW  MEXICO. 

Office  and  mine:  Magdalma,  Socoiro  Co..  X.  M.  W.  A.  Biv-^wn,  W:?s^\ 
Property  shows  9  veins,  occoiing  as  fissures  in  granite  and  as  contacts  be- 
tveen  gimnite  and  limestone,  these  being  claimed  to  awiage  about  25'  width, 
and  to  carry  cfaalcopyrite,  sphalerite  and  cerussite  avefaginji  about  4**^- copper. 
30^c  lead,  ^^c  nnc,  12  ox.  sflver  and  $1  gold  per  ton.  Mines  have  a  ilXV 
shaft  and  aevenl  tunnels,  longest  200"  and  SOlT. 
HARLET  GOLD  MOUHTAIH  MmiHG  &  SMELTING  CO.         WASHIHGTON. 

Office  704  New  York  BUL.  Seattle.  Wa^h.  Mine  office:  Harrington. 
Snofaomi<;h  Co..  Wash.  Employs  15  men.  Charles  Bums,  prvsiiiont  and 
tieasoier;  Harley  E.  Bums,  vice-president;  Henry  S.  Noon,  s^t^cix^tar)' ; 
K.  O.  Neste,  geneial  manager.  Organized  Decemlier  15.  1900.  umler  laws  of 
Washington,  with  capitalization  $2,500,000:  iss^ued.  $1,500,000.  Lamls. 
16  daims,  area  300  acres,  in  the  White  Horse  district,  slwwing  12orelxHlios. 
occurring  as  fissures  in  porph3rTy  and  as  contact  ^*eins  between  granite  and 
porphyry.  Four  veins  are  under  de^'elopment,  these  being  said  to  awrage 
6'  width  and  to  carry  14.5%  copper,  S  oz.  sil^•e^  and  $25.05  gold  per  ton. 
Development  is  by  tunnel,  with  346'  of  openings.  Company  plans  adding  a 
steam  plant,  during  1906. 
OTTO  HARHECKER.  CHILE. 

Office  and  mine:  La   ligua.    Aconcagua,   Chile.     Operates   t\\o   Wfk\ 
Blanca  mine,  opened   1888.     Has  a  small  matting  furnace  and  produces 
matte  carrying  about  350,000  lbs.  fine  copper  yeariy. 
HARRINGTOH  MnmiG  CO.  ARIZONA. 

Mine  office:  Cronni  King,  Yavapai  Co.,  Ariz.     Geo.  P.  Harrington,  gen- 
eral manager.     Property  is  the  Tiger  mine,  carrying  ores  of  gold,  silver  and 
copper.     Has  steam  power.     Presumably  idle. 
HARTFORD  CONSOLIDATED  COPPER  CO.  CALIFORNU. 

Lands,  10  claims,  3  miles  north  of  Protem  Creek,  Shasta  county,  Cali- 
fornia, carrying  an  8'  vein,  showing  surface  oxidized  ores  witli  a  liniiteil 
quantity  of  disseminated  sulphides  below,  openeii  by  400*  of  tunnels.  Idle. 
HARTFORD  COPPER  &  GOLD  MINING  CO.  ALASKA  &  IDAHO. 

Office:  7  Exchange  PI.,  Boston,  Mass.  Mine  office:  Challis.  Ciistor 
Co.,  Idaho.  Henry  J.  Wilkins,  president ;  Chas.  M.  Tliayrr,  sc-cretarj'. 
Capitalization  $2,000,000.  Claims  to  have  copper  binds  on  Prince  of  Wales 
Island,  Alaska.  Had  an  option  on  a  mine  in  Idaho,  and  paid  dividends 
while  peddling  stock.  Lost  the  Idaho  mine,  and  nianapomont  being  bad, 
and  property  problematical,  stock  may  be  considered  valueless. 
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HARTWIG  MINING  CO.  IDAHO. 

Office:  care  of  Dr.  R.  A.  Nash,  president,  Tipton,  Iowa.  Mine  office: 
PoUock,  Idalio  Co,,  Idaho.  Organized  1905,  under  laws  of  Iowa,  witb  cap)' 
talixation  $72,500.  Property  shows  a  contact  copper  vein,  3'  wide  at  sur- 
face, and  12'  wide  in  a  100'  tunue!.  Fonnation  is  pjanite  and  limestone, 
vein  carrjang  $1.50  to  S72  per  ton  vaJues,  mainly  in  copi^er,  with  an  avera^ 
of  about  11.50  silver  and  $4  gold  per  ton.  The  875'  lower  tunnel  liaa  cut 
tho  ore  zone,  but  shows  very  little  ore. 
HARVARD  MmE.  ARIZONA. 

Mine  office:  (lilbert,  Yavapai  Co.^  Ariz,     W.  P,  Hamlin,  ct  aL,  owners. 
Ores  carry  ^:rjld,  silver  aiui  fopper.     Has  gii-soline  power.     Presumably  idle. 
HASSAYAMPA  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Ofhc**;  202  North  Ninth  8t,,  Ht.  Ixjuih,  Mo,     From  title,  land^s.  if  any, 
presumiihly  are  located  in  Yavapai  county^  Arizona. 
HASKINS  MINING  CO.  ARIZONA. 

Mine  otHee:  Tucsonj  Pima  Co.,  Arise.     Lands  are  auttdry  claims  in  the 
Tucson  Monnlains. 
HATASA  MINE.  JAPAN. 

Mine  olliee:  llatasa-miinn  Giijo-gori,  Mino,  Japan,  la  an  old  projx-rty, 
o^x^ned  previous  to  A.  D.  ItiOO,  and  once  was  hi(E^hly  productive.  Has  4 
princijial  veins,  3"  to  2'  in  width,  carrying  argentiferous  copper  and  lead  ores, 
associated  wit  h  sphalerite,  iron  pyritey^  etc.  Production,  1900,  w^as  165,410 
mom  me  of  silviT  and  38,651  lbs.  line  copper. 
HATHAWAY  MINE.  MEXICO. 

Mine  office:  Santo  T>omingo,  Chihuahua,  Mex,     Lantk,  18  niileji  south 
of  Santo  I3omingo,  show  two  small  but  persistent  veins,  carrying  rich  sulphide 
orcfr".     HaB  an  old  emeher,  not  in  blast,  and  whip^  concentrates  to  Aguai»- 
calicntes,  for  n^duetioii,  when  working.     Pri*sumabh*  idle. 
HATTIE  BELL  COPPER,  GOLD  &  NICKEL  MINING  CO.  ONTARIO. 

l>ead.     Lands  sold  to  Consolidated  Copper  Co.  of  Parry  Sound. 
HATTIE  GOLD  AND  COPPER  MINING  CO,        ^  IDAHO. 

Ijettor  n»tunied  uncbimcd  from  former  mine  office,  Doniplmn,  IcJaho, 
HAWKEYE  COPPER  MINING  CO.  WYOMIKG. 

Offict?:  519  Equitable  Bld;^.,  r>enver,  Colo.  Letter  returned  unelaiiticd 
from  former  mine  office,  Eneampmt^nt,  Carbon  Co,,  Wyo.  Joseph  A.  Michetl, 
preBident  and  treasurer;  Cteo.  C,  Waterman,  secretary.  Organi)5ed  1900, 
under  laws  of  Wyoming,  with  capttaliitalian  $54]O,f)()0,  sliarea  $1  par.  Lands, 
2  claims,  area  tO  acres,  having  a  33'  shaft.  Preaumably  idle, 
HAWKEYE  MINE.  OREGON. 

Office  and  mine:  cam  of  Byron  Sbcrbindy,  owner.  Comer,  Grant  Co., 
Ore.     Mine  earricB  auriferous  and  arKcntiferous  copper  0Pe«.  and  property 
is  said  to  have  a  ^m-AX  Kmelten     Presumably  idle. 
HAXWORTH  COPPER  CO,  ARIZONA 

Minr  oflice:  Ai^Uii  Cidienlc,  Maricopa  Co.,  Aria.     Lands,  25  claim>.     Idle 
HAYES  MINE,  BRITISH  COLUMBIA 

Owned    by    Nahmint    Mininc   Co. 
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HAYFORD  MINES,  LTD.  ENGLAND. 

Voluntarily,  liquidated,  February,   1905. 
HAYMAN  MINING  &  TUNNEL  CO.  COLORADO. 

Mine  office:  Tarryall,  Park  Co., .Colo.     Lands,  sundry  claims,  said  to 
show  lead  and  copper  ores.     Presumably  idle. 
HKADLIGHT  COPPER  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  office  and  mine,  Encampment, 
Carbon  Co.,  Wyo. 
HEADLIGHT  GOLD  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Spencer,  Grunnison  Co.,  Colo.  L.  C.  Ehbeding,  superintend 
dent,  at  last  accounts.  Ores  carry  gold,  silver  and  copper.  Has  steam  power. 
HEALDSBURG  LODE.  CALIFORNU. 

Office  and  mine:  care  of  J.  G.  Caldwell,  manager,  Healdsburg,  Sonoma 
Ck>.,  Cal.     Lands,  1  claim,  10  miles  north  of  Healdsbui*g.    Opened,  circa 
1885,  by  tunnel.     Idle  at  last  accounts. 
HEART  OF  ARIZONA  GOLD  &  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,   Detroit,   Mich.     Mine 
office:  Prescott,  Yavapai  Co.,  Ariz.     Organized   1902,  under  laws  of  Ari- 
zona, with  capitalization  $1,000,000.     Idle  at  last  accounts. 
HEATH  MINING  CO.  IDAHO. 

Letter  returned  unclaimed  from  former  mine  office.  Heath,  Idaho. 
HECLA  &  ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Title  changed,  1903,  to  Red  Jacket  &  Bisbee  Development  Co. 
HECLA  &  ARIZONA  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  J.  M.  Carroll,  Weatherford,  Texas.     Organized  1902,  to 
take  over  claims  near  Bisbee,  Cochise  county,  Arizona.     Idle. 
HECLA  CONSOLIDATED  MINING  CO.  MONTANA. 

Office:  Indianapolis,  Ind.  Mine  office:  Dillon,  Beaverhead  Co.,  Mont. 
Henry  Knippenberg,  president  and  general  manager.  Property  includes 
the  Atlantis,  Cleve  and  other  mines,  carrying  auriferous  and  argentiferous 
copper.'  and  lead  ores.  Was  a  large  producer,  for  many  years,  making  circa 
100,000  pounds  copper  yearly,  as  a  by-product,  and  paid  dividends  of 
$2,250,000,  without  assessments,  on  an  original  investment  of  S40,000,  but 
the  shareholders  refused  to  liquidate  a  $30,000  indebtedness,  and  property 
was  sold  by  sheriff  and  bid  in  by  sundry  shareholders.  Attempts  at  reor- 
ganization have  been  unsuccessful,  and  property  is  for  sale. 
HECLA  COPPER  &  GOLD  MINING,  MILLING  WYOMING. 

&  SMELTING  CO. 

Reorganized,  October,  1904,  as  Hecla  Mining  Co. 
HECLA  COPPER  MINING  CO.  WYOMING. 

Letters  returned  unclaimed  from  former  office,  Manistee,  Mich.,  and 
former  mine  office.  Encampment,  Carbon  Co.,  Wyo.     Lands  were  4  claims, 
area  circa  30  acres,  adjoining  the  Kurtz-Chatterton. 
HECLA  MINES.  WASHINGTON. 

Office:  care  of  F.  Danel,  217  Columbia  St.,  Seattle,  Wash.  Lands, 
sundry  claims*  in  vicinity  of  Seattle.     Idle  for  several  years. 
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HECLA  MINING  CO.  WYOMING. 

Office:  1024  CurtiB  St.,  Di^nver,  (*oIo,  Mi  no  office:  Uecla,  Luniutie  j 
Co,,  Wyu.  ileiiry  Schvvtirl/.,  pn»sitJt:iit  ;ifid  gciicnil  fuurmgi^r;  Geo.  C  Nor- 
ris,  viee-prt'sidciil :  Ixjuis  Williams,  :itfL'rrtiiry;  Gl-q.  L.  Ik*tt<?lier,  tn*a;stirvr. 
Organized  Uctobtr.  lyOil,  under  laws  of  WyonjinR,  a**  a  recount  ruction  of  ^ 
the  Heck  Q>pjx*r  <k  (Icild  Mining,  Milling  Jk  Smelting  Co,,  with  cjipital- 
ization  Sl,0()0,(XH),  slmreK  $1  i>ar.  Lands,  16  ftlaim^  2  ijtilenteil,  and  a  45- j 
acre  rniilsitt^,  iirt»ii  365  iicrt^n,  inclmljnp:  tiic  tovvn«ite  nf  liccla,  5  miles  from 
a  railroail,  in  tlie  Silver  Crown  djvstrict,  showing  16  fissure  veins,  averaging 
W  widlh,  in  schist  and  gnuiite,  of  which  3  are  being  developed,  these  aver- 
aging T  width  imd  giving  average  assays  of  5%  cop|>er,  3  os8.  silver  and  $10 
gold  per  ton,  in  adtlition  to  which  they  carry  estimat43d  average  values  of 
$10  to  $12  per  ton  in  ntckel,  platinum  and  uranium.  Onvs  ure  oxides,  car- 
bonutes  and  sulphides,  oix^ncd  by  a  40'  ttniTiel  and  14  «lmfts  of  lO*  to  14(K  . 
depth.  HaB  st^iam  power,  lo-'^tamp  mill  antl  50-ton  concent ralor  and  leach-  ' 
ing  plant,  in  a  building  80x1  (X>'.  The  Ohly  process  was  installed,  with 
a  view  to  saving  the  mre  metals  in  the  ore,  but  wa^  not  a  success.  It  is 
strange^  how  new^  mining  comjXinies,  with  no  caiih  to  spare,  will  experimenl 
with  new  and  untried  reduction  processes,  tx)  their  own  detriment  or  de- 
struction. On*  is  mainly  low  grade,  part^  of  which  will  concentrate,  while 
part  will  not. 

The  management  was  w^ell  spoken  of,  in  the  last  annual  edition  of  the 
Copper  Handbook,  but  since  that  time  the  ctxmpany  luis  begun  peddUng 
"gnu  ran  teed"  .^tock,  for  which  rcjiBon  tlie  conuneiHliitory  words  n*gartUng 
the  management  are  hereby  withdrawn.  Any  mining  company  that 
aeWfl  "guaruntet»d"  stock  is  guilty  of  what  perilously  approacliesi  a  fraud 
upf.m  its  slian'hulders,  and  its  stork  should  be  let  severely  alone. 
GEWERKSCHAFT  HEDWIGSGLOcIL  GERMANY. 

Office:    DiJBSeldorf,    Germany.     Mine   office:    Rheinlmch,    Krcia    Bruhl- j 
Unkel,    Rheinprcivinz,   Ciermany.     Lands.  437.7   hectares,  carrying  eopfier, 
lead  and  /Jtic  ores,  developed  by  2  sliafts. 
HELEN  MINING  CO.  NEW  MEXICO. 

Mine  office:  Gralmm,  Socorro  Co.  N.  M.  Thos.  Gndiam,  pixnsitleni. 
Property  is  the  CoiifKlenxv  group,  ori's  of  which  ciirry  gold,  silver  and  ct»pper. 
flas  a  30->itamp  luiil.  aiiil  is  equipped  with  steam,  water  and  electric  power, 
HEtOA  GOLD  COPPER  CO.  BRITISH  COLUMBU, 

Office:  Sullivan   Bldg.,   Seattle,   Wash.     Mine  offnv:   Cbyr«|Uul,    Van- 
couvor  Island,  B.  C,     Property  is  tlie  Good  Hope  group,  on  Trout  river,  j 
devclo|KHl  liy  a  tunnel,  KaitI  to  give  a  fair  showing  of  ore. 
HELSINGBORG'S  KOPPARVERK,  SWEDEN* 

Is   the   refining    plant   of    the   Sulitelma    Aktiebolag,   at  IleJsingborg. 
MalmohuB   iMx,  Sweden. 
HELVETIA  COPPER  CO.  ARIZONA. 

Office:  27  State  St,,  Boston,  Mass.  Mine  office:  Helvetb,  Puna  Co., 
Aria.  Employs  circa  200  men.  ^\'m.  A.  Paine,  president;  Frederic  St^n- 
woody  vice-president;  Fred.  B,  Close,  general  manager;  C.  F.  Shelby,  con- 
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suiting  engineer.  Organixed  March  3,  1899,  under  laws  of  New  Jersey, 
and  reincorpoiated,  1905,  under  laws  of  Arizona,  with  capitaiijation 
$5,000,000,  shares  125  par,  $10  paid  in.  Old  Colony  Tnist  Co.,  Boston,  trans- 
fer agent.  Annual  meeting,  third  Wednesday  in  Febniary.  Lands.  55  pat- 
ented daims,  area  1,100  acres,  also  900  acres  miscellaneous  lands,  in  the 
Santa  Rita  Mountains,  35  mDes  southeast  of  Tucson.  Formation  greatly 
resembles  that  at  Bisbee,  the  carboniferous  limestone  strata  being  of  the 
same  geological  horizon,  with  similar  porphyritic  intrusions,  but  shoeing 
much  stronger  outcrops  and  gossans. 

The  mine  made  an  exceptionally  fine  showing  from  a  depth  of  35',  but 
ores  turned  to  sulphides  on  the  third  level,  the  base  ores  averaging  under 
5%  copper.  Property  has  about  25  old  shafts,  and  the  two  working  shafts 
are  known  as  the  Isle  Royale,  600^,  and  the  Oki  Dick,  800".  The  mine  has 
1,940^  of  shafts,  15,688'  of  tunnels  and  drifts  and  5,200^  of  open-cuts. 
The  Old  Dick  mine  has  an  open-cut  shoeing  a  large  ore  body  carrying  4% 
to  6%  copper,  with  small  gold  and  sflver  values.  The  Heax-y  Weight  mine 
shows  low  grade  concentrating  ores.  The  lower  levels  of  the  Isle  Royale 
show  sulphide  ores,  much  needed  for  fluxing,  which  formerly  were  lacking. 
Sufficient  water  for  mine  and  smelter  use  is  furnished  by  the  Isle  Royale 
shaft.  Mining  plant  includes  gasoline  hoists,  also  gasoline  and  steam 
air-compressors. 

The  smelter,  25i  miles  from  the  mines,  is  coimected  therewith  by 
a  private  railway  line.  The  first  smelter,  buflt  1899,  was  burned,  1900, 
and  the  present  smelter,  of  150  tons  daily  capacity,  was  blown  in,  1901. 
Largest  production  was  circa  1,000,000  lbs.  fine  copper,  in  1901,  after  which 
the  mine  and  smelter  were  closed  down,  owing  to  the  exhaustion  of  the  rich- 
est oxide  and  carbonate  ores,  opened  in  the  upper  levels,  and  the  lack  of  sul- 
phides for  fluxing  the  lower  grade  oxidized  ores.  Property  was  taken  under 
option,  1904,  by  the  Michigan  &  Arizona  Development  Co.,  on  terms  ex- 
plained in  Vol.  V,  and  was  deepened  and  put  on  a  productive  bai>is  by  that 
company,  which  took  pay  for  its  work  in  stock  of  the  Helvetia  Copper  Co. 
Returns  from  26,892  tons  of  ore  smelted,  1900-1901,  averagiHl  S14.47  per 
ton.  The  smelter  was  again  blown  in,  eariy  in  1906,  and  in  May  was  making 
circa  6  tons  fine  copper  daily.  The  matter  of  erecting  a  500-ton  concentra- 
tor has  been  considered,  as  also  has  the  plan  of  building  a  new  300-ton  smel- 
ter and  remodeling  the  present  smelter  for  a  matting  furnace.  Mine  is 
16  miles  from  the  Southern  Pacific  railway,  at  Vail  Station,  and  a  private 
railway  to  connect  thereinnth  may  be  constructed.  Apparently  the  Hel- 
vetia has  the  making  of  a  large  and  profitable  mine. 
HENRIETTA  IflNE.  ARIZONA. 

Owned  by  Braganza  Gold  Mining  Co. 
BENSON  CREEK  LEAD  MINES  CO.  COLORADO. 

Ofllioe :  15  Court  St.,  Boston,  Mass.  Mine  office :  Lake  City,  Hinsdale  Co., 
Colo.  C.  E.  Whiting,  president;  P.  T.  Newitt,  superintendent.  Propi^rty  in- 
cludes the  Bonanza,  Magnolia,  and  other  mines,  carrying  ores  of  gold,  silver. 
lead  and  copper.    Has  water  and  electric  power  and  a  50-ton  concentrator. 
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HERC0LES  CONSOLIDATED  MriflKG  CO.  COLORADO.^ 

Mine  office:  Silverton,  San  Juan  Co.,  Colo.     Thcs.  H.  Kane^  superin-^H 
tendent,  at  last  accounts.     Mines  cuprilerou«  gold  and  silver  ores,  aod  haM^ 
a  40-Btamp  mill. 
HERCULES  GOLD  &  COPPER  CO.  NORTH  CAROLINA. 

Office:  81   Fulton  St.,  New  York.     Mine  office:  Cid»  Daviilson  C<». ,  N,  C. 
Win»  A.  Anderson,  president;  H.   L.    Prentice,   vice-preeidenl ;    Robert    K.^H 
Nuese,  secretary;  SaniL  G.  W.    Brown,    tn^anurer   and    general    manager,^! 
Orgiinized  Muy,   1901,    under   laws   of    Soutli    Dakota,    \*ith   capitalixation 
S1,000,WJ0,  Bharen  $1  par.     Lands,  circa  1,000  acn?s  o\^Tied  in  fee,  and    1,300 
acres  held  under  contract,  in  Davidson  county,  including  tlie  Emmons  mine, 
opened  before  the  American  Civil  War,     Liancb  show  3   fiaaure  veins ^   i^^*^H 
ing  18*  to  15'  wide,  said  to  give  average  assays  of  7%  copper,  2  oz,  to  llH 
oz.  Hilvcr  and  $1.50  to  $15  gold  per  ton,  from  melaconite,  borniteand  clialco- 
pjTite,  maialy  the  lait^^r.     Is  opened  by  shafts  of  90',  110^,  310'  and  510', 
and  by  tunnels  of   UKV,    \m\   1,500'  and  2,500',  e»tinmti?d  to  show  about  M 
65,000  tons  of  ore  blocked  out  for  stoping.     Has  a  600-h.  p.  steam  and  elec-  fl 
trie  plant,  including  4  Imsis,  gtwd  for  depth  of  I,IMKK  each,  a  20-drill  Clay- 
ton  duplex  air-compressor  an<l  10  power  drills.     Buildings  include  a    SOxW 
smithy,  16x24'  compressor  house,    shafthousea  of  40x64'  and    OOxSO',  and 
12    dwellings.     Has  a  SOxGO'  concentrator  and  a  smelter  with  a  ISO-ton 
Allis-Chaliiiers  water-jacket  furnace.     Nearest  railway,    14  miles.     Has   on 
the  dump  severttl    tliousand    tons    of    ore,    extracted     in     development. 
Property   considen-d  pnnnLsing^  but  apparently  is  idle. 
HERCULES  MIKING  CO.  *  WYOMING. 

Office:  523  )3ee  Bldg.,  Omaha,  Neb.  C.  M.  Jacques,  president  an<i 
general  manager;  J.  E.  Tliatclier.  secretary  and  trea^iurer,  Capitalixa^ton 
$1  ,QOOMQ,  sfiares  $1  jjar.  Lands,  4  elainui,  area  SO  acres,  allowing  fissure 
veins  of  9^  average  w^idth,  giving  a.ssay  values  of  5%  to  49%  copper,  from 
carbonate  and  sulpliide  ores.  Has  a  90'  tunnel  and  a  280'  shaft,  with 
steam  and  ga.sohne  power.  Idle  since  1903. 
BilNAS  HERCULES  y  OTRAS.  ,  CHILE, 

Mine  olfice:  Taltal,  Aiitofagasta,  Chile.     Henri  H in tze,  owner  and  man- 
ager.     Mines  include  tlie  Hercules,  Silesia  ami  Ines|x»rada,  which  are  pro- 
ducers of  gold  and  copper  ore.     Have  steam  power  and  4  Chilean  mills, 
empkiying  alx)ut    1(K>  men.  at  la>!t  accounts. 
HERKULES  FRISCHGLtiCK-STOLLN  UND  KIESELS  GERMANY. 

HOFFNUNG  ERBSTOLLN, 

Office:  care  of  K.  K.  Poller,  Joh a nngeorgstadt,  Saxony,  Gemiany.     Ores 
an?  sphal<*nte  and  ch-ilcopyrite. 
HERMINA  MINING  CO,,  LTD.  ONTARIO, 

Office:  Fifth  iSt,  t^dumcl,  Mich,  Mine  office:  Massey  Btiition,  Algoma^ 
Ont.  Employs  45  nifm.  Joseph  Hermann,  president;  VVm.  H*  Cireenr, 
vice-president;  H.  Appleton,  si*crel«ry;  Wm.  B.  Ander^m,  tnpii^uifr;  pre* 
:iing  nffiwrs:  Paul  P.  Hnrhni.  Kdwiird  L.  PWth,  H.  1*.  I^an  and  IVtor 
Pntneau,  directorsi  Wm,   Daniell,  suixrintcndcnt.     Organized   PXJS,  under 
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laws  of  Ontario,  with  capitalization  $2,500,000,  shares  $12.50  par,  jJS  pcT 
share  paid  in;  issued,  $1,078,750.  Merchants  &  Miners  Bank,  Calumet, 
Mich.,  registrar. 

Lands,  1,240  acres,  held  on  bond  and  lease,  also  300  acres  timber  lands, 
in  Salter  township,  Sudbury  mining  district,  showing  3  contact  Veins,  be- 
tween schist  and  quartzite,  these  standing  nearly  vertically,  with  dip  of 
about  85**  and  having  an  average  width  of  5',  7'  and  24',  and  being  traceable 
circa  2.5  miles.  Veins  No.  1  and  No.  2,  which  are  undergoing  development, 
are  about  1.5  miles  apart.  Ore  is  exclusively  chalcopyrite,  and  a  careful 
sampling  of  No.  3  shaft,  by  Dr.  G.  Femekes,  gave  4.3%  copper  and  $2.80 
gold  per  ton  Has  3  shafts.  No.  1  having  a  vertical  depth  of  300',  No.  2 
being  210',  and  No.  3  also  being  210^  ^in  depth.  Mine  also  has  a  220'  tunnel. 
I>evelopment  has  been  continuous  since  begun,  1903. 

Equipment  includes  a  150-h.  p.  steam  plant,  with  Allis-Chalmers  hoists 
of  50  h.  p.  and  75  h.  p.,  good  for  2,000'  each,  a  5-drill  Rand  air-compressor, 
7  power  drills,  a  22x46'  machine  shop,  18x36'  carpenter  shop,  18x32'  smithy, 
engine-house,  boiler-house,  etc.,  witli  a  total  of  14  frame  buildings. 

No.  1  shaft,  300'  deep,  is  the  principal  opening.  A  sample  shipment 
of  3  cars  of  ore  gave  returns  of  better  than  10%  copper,  with  small  gold 
values.  No.  3  shaft,  which  is  on  No.  3  vein,  shows  an  ore  body  of  24' 
in  width,  but  lower  in  grade  tlian  the  ore  in  No.  1. 

Property  b  served  by  the  Canadian  Pacific  railway,  2  miles  distant. 
Fuel  is  wood,  costing  $1.25  per  cord.  Company  plans  sinking  No.  3  shaft 
to  the  400*  level,  and  beginning  production,  during  1906.  The  matter  of 
building  a  300-ton  smelter,  on  the  north  sliore  of  I^ke  Huron,  is  under  con- 
sideration. Management  is  good  and  property  is  considered  promising. 
HERMIT  GOLD  &  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  Salt  Lake  City,  Utah. 
J.  W.  Lee,  president;  Edwin  W.  Lee,  tnjasurer;  F.  J.  Barber,  secretary. 
Organized  1904,  under  laws  of  Utah,  witli  capitalization  $100,000,  sliares 
10  cents  par.  Lands  are  the  Hermit  group,  in  Coconino  county,  Arizona. 
Idle. 
HERMIT  LAKE  COPPER  CO.  COLORADO. 

Office:  31  Milk  St.,  Boston,  Mass.  Mine  office:  Silver  CHff,  Custer  Co., 
Colo.  John  H.  Norton,  president;  OHver  J.  Kimball,  secretary;  W.  S. 
Elmendorf,  superintendent.  Organized  1899,  under  laws  of  Maine,  with  cap- 
italization $2,000,000,  sliares  $20  par.  Ores  carry  gold  and  copper.  Has 
water  power  and  a  20-stamp  mill. 
HERMOSA  COPPER  CO.  NEW  MEXICO. 

Office:  42  Broadway,  New  York.  Mine  office:  Hanover,  Grant  Co., 
N.  M.  *  Employs  circa  300  men.  Anson  W.  Burcliard,  president ;  M.  F.  West- 
over,  secretary;  D.  M.  Riordan,  treasurer  and  general  manager;  Henry  N. 
Darling,  assistant  treasurer;  L.  B.  Judson,  assistant  secretary.  Organ- 
ized July  20,  1905,  under  laws  of  New  Jersey,  with  capitahzation  $100,000, 
shares  $100  par.  Corporation  Trust  Company,  New  York,  registrar.  An^ 
nual  meeting,  first  Monday  in  June. 
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Lands,  114  ckims,  ana  circiv  2/200  acrps,  UM  partly  m  fee  and  partly 
under  option,  ull  in  the  Central  ur  Huiiovvr  district.  Liinds  mclude  tlie 
lvarilioL\  Coppc^r  Que^n,  Treasnr<?  Vault,  Wild  Cut,  Ninety,  HumboLit, 
Touriiiiiline,  and  oilier  niinei^  and  att^'nipts  at  mines.  Country'  rocks  are 
porphyrj%  gniiiitiJ,  quart/ate  and  limestono,  showing  various  contact  vein^ 
Ijelwetjn  granite  and  limestone,  witli  p«»rp!iyry  mtrusions,  oivs  occurring 
as  lenticular  Ixulics,  in  veins,  with  a  gcufmlly  nortiieastorly  and  southwest- 
r^^erly  ntrike,  and  an  average   dip  of   circa   45''.     Four   different  ore  bodies 

\mng  duveloped,  these  ranging  15'  to  20'  in  widtli,  with  a  kiiowa 
^ depth  of  410'  and  known  length  of  2,000.  Development  is  by  ahafts,  as 
follows:  Ivanhoe,  350';  Ninety,  410';  Treasure  Vault,  325';  Wild  Cat, 
410';  HumWldt,  300';  Copper  Queen,  200';  Tourmaline,  300';  Mabel^ 
200^.  All  shafts  show  ore,  and  the  various  mines  liave  about  14,000' 
of  urulergmund  workings^,  estimat<?d  to  show  100,000  tons  of  ore>  with  25,000 
tons  blorkcd  out  for  at  oping.  The  property  shows  large  bodies  of  low- 
grade  eonccntniting  ore,  carrying  average  values  of  3%  copper,  3  osi.  silver 
and  sliglitly  under  SI  gold  per  ton,  with  small  quantities  of  lead  near 
the  surface,  and  occasional  tracers  of  nine,  but  not  in  sufficient 
quaatities  to  materially  hamper  reduction. 

The  mines  were  Llkoovcrtid  circ^  liSOO,  and  opened  1880,  but  were  worked 
iDtemiittently,  owing  to  various  Indium  troubles  and  lack  of  funds,  until 
taken  over,  190^1,  by  the  present  owner,  which  practically  is  the  Cienerul 
Electric  Company,  one  of  the  etronscst  corjwrations  of  the  United  Stat-es, 

Projx^rty  has  a  steam  plant  of  7CMJ  h,  p.,  with  7  hoiKts,  gt)od  for  depth 
of  500'  to  1,IXHJ',  and  lias  bought  3  powerful  new  hoitfts  for  the  Ivanhoe,  Hum- 
boldt and  Copper  Queen  g!iafts.  E<|nipnient  includes  4  Sullivan  air-corn- 
pn^ssors,  of  20  drills  aggregate  capacity,  with  26  power  drills,  and  buildings 
include  a  20x40'  machine  and  blacb^mith  shop,  40x100^  carpenter  shop  and 
framing-mill,  shaftliouses  at  each  shaft,  warehouse,  bunkhouses,  aawmill^ 
etc.,  with  a  total  of  23  buildings,  all  of  wood. 

The  concentrator,  40x90',  has  a  Nn,  14  Blake  crusher,  two  sets  of 
rolls,  one  Hartz  jig,  5  Overetrom  table «i»  2  Wilfley  tables,  7  screw  laxere, 
one  hydraulic  si/er  and  a  Huntington  niill,  nited  capacity  of  tlie  plant  being 
lot}  tons  daily.  Propt^rty  is  served  by  the  8anta  F^  railway.  Fuel  is 
biltiminouK  coal,  costing  S5.25  |ier  Ion,  with  a  little  wood,  costing $3.75  per 
cord,  C*oj^t  of  mining  is  placed  at  f2.50  \ier  ton,  and  con wnt rating  at  50 
cents  per  ton.  The  property  is  being  developed  systenmtically,  on  a  largie 
scale,  and  is  considered  decidedly  promising,  while  the  nmnageinent  is  ex- 
cellent, 
mWA  LAS  HERRERIAS,  SPAIH. 

Opemted  by  I^-de  Met^l  k  Chemical  Co.,  Ltd. 
HESPERUS  GOLD  Jb  COPPER  MINES  CO-  .    BRITISH  COLUMBIA. 

Office:  care  of  Samuel  P.  Bmnnan,  secretary,  |0<>-145  La  Salle  St., 
Chicago,  Ills.  Mine  office:  Grand  Forks,  Yale  district,  B,  C\  Chas.  J.  uLgistt, 
president ;  T.  H.  Rae,  managing  director.  Organized  1903,  with  capitalization 
11,000,000,  shares  $  I  par.      Property  includes  the  Betts,  Hesperus,  Lancaster 
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and  Chicago  claims,  on  Hardy  Mountain,  circa  1  miles  from  Grand  Forks, 
developed  by  several  hundred  feet  of  crosscuts  and  sluifts,  sliowing  promising 
bodies  of  self-fluxing  sulpliide  ore.  No.  2  tunnel  is  pLinned  to  \xi  driven  (UX)'. 
HETTA  MOUNTAIN  GROUP.  ALASKA. 

Lands,  8  claims,  near  Copper  Harbor,  Prince  of  Wales  Island,  Alaska,  in 
north  latitude  59°.    It  is  asserted  that  property  lias  a  vein  2'  to  20'  wide  and 
3,000'  long,  averaging  10%  copper,  3  oz.  silver  and  S2  gold  per  ton,  which 
is  claiming  too  much. 
HETTIE  GREEN  GROUP.  BRITISH  COUmBlA. 

Office  and  mine:  care  of  James  Thompson,  owner,  Albemi,  Vancouver 
Island,  B.  C.  Lands,  on  Tranquil  Creek,  Bear  River  district,  Clayoquot 
division,  give  a  fair  showing  of  chalcopyrite,  with  occasional  bomite. 
Began  production  on  a  small  scale,  1905,  making  several  small  shipments 
of  good  ore  to  the  Tjree  smelter. 
HIBBE  GOLD  ft  COPPER  MINING  CO.  CALIFORNLA.. 

Office:  Sheridan,    Cal.     N.    H.    Kaichner,    president;    Geo.    Grutman, 
secretary  and  treasurer.    Organized  1903,  with     capitalization  $75,000,  to 
operate  in  Hibbe  county,  California.     Presumably  idle. 
HIBIRA  MINE.  JAPAN. 

Mine  office:  Kitakata-mura,  Higashi-Usuki-gori,  Hyuga,  Japan.     Is  an 
ancient    mine,  carrying  chalcopyrite  associated  with  iron  pyrites,  averaging 
5%  to  6%  copper,  in  lenses  lying  in  clay-slate  and  sandstone.      Production, 
1900,  was  1,769,498  lbs.  fine  copper. 
J.  F.  HICKS  &  CO.  TENNESSEE. 

Mine  office:  Bristol,  Sullivan  Co.,  Tenn.    Lands,  sundry  copper  cLiims, 
slightly  developed.     Idle  for  some  years. 
HIDALGO  MINING  CO.  MEXICO. 

Office:  care  of  W.  M.  Adamson,  manager,  Douglas,  Ariz.  Mine  office: 
Nacozari,  Sonora,  Mex.  Employs  20  men.  Organized  under  laws  of  Ari- 
zona, with  capitaUzation  $3,500,000,  shares  $1  par.  Lands,  80  pertenen- 
cias,  area  198  acres,  in  3  groups,  lying  circa  6  miles  west  of  the  Moctezuma 
Copper  Co.,  and  4  miles  from  the  Nacozari  railroad.  Property  shows  a 
vein  of  200^  estimated  width,  carrying  a  12'  paystreak  giving  assays  of  15% 
to  30%  copper,  opened  by  a  135'  tunnel  and  300'  main  sliaft,  with  about 
2,000'  of  workings.  Ores  assay  also  $2.50  to  $8  gold  per  ton,  with  a  little 
lead.  Property  has  a  spring,  water  from  wliich  has  given  assays  of  6.5  grains 
copper  per  gallon.  Management  is  good  and  property  is  considered  promis- 
ing. 
HIDDEN  TREASURE  GROUP.  CALIFORNIA. 

Office  and  mine:  care  of  Alger  Bros.,  owners,  Callahan,  Siskiyou  Co., 
Cal.     Lands,  3  claims,  on  Boulder  Creek,  4  miles  southwest  of  Callalian. 
Has  a  100'  tunnel,  showing  an  8'  vein  of  disseminated  chalcopyrite,  with  quartz 
gangue.     Presumably  idle. 
HIDDEN  TREASURE  GROUP.  MONTANA. 

Office  and  mine:  care  of  W.  J.  Stephens,  owner,  Higgins  Blk.,  Missoula, 
Missoula  Co.,  Mont.    C.  A.  Russell,  superintendent.      Employs  4  to  10  men. 
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Lands,  G  pat4?n!ed  t'lainiH,  in  tW  Wallace  district,  canyini?  11  contact  veins, 
betwet^n  BlaU*  ami  }xir|>liyiy,  iii^iiii  viiu  sli<nving  W  of  itmrtrntRitin^  ore^ml 
a  ulT  p«yHtn.^ak  of  Ril|ihid('  sldppinii  (m\  latter  fpyiuyr  aruvlu^r  ri'tiirns  of  13% 
copper,  28  ojj.  ailvt^r  ami  $5.fi()  ptiM  [xt  ton.  Manftgement  eMtlnmtes  avemge 
values  at  fi%  copper,  12  oz,  silver  and  S:iJ5  gold  ix^r  ton.  D»*velopim?nt 
ia  by  sfuifts  of  58'  ami  149',  and  by  tunnels  of  5o8'  und  1,300^  >vith  about 
S.OfMy  of  underground  opc*nings,  with  upwards  of  l.tMiO  tons  of  ow  blockeil 
out  for  etoping.  During  190o  shipped  200  tons,  averaging  about  $30  per 
ton  in  value,  to  tlic  Kast  Helena  and  Tacoma  pmclteni. 
IIDDEN  TREASURE  MINING  &  MILLING  CO,  WASHINGTON. 

Uiiiw:  27  Patufic  Blk.,  8t?attlc.  Wash.  Mine  office:  Methow,  OJoin- 
ogan  Co.,  Wash.  Joseph  West,  treasurer  and  general  manager*  Organizeil 
1896.  Has  a  finsun?  vein  of  2'  to  4'  average  width,  with  occassional  chutes* 
of  8'  to  lO'  width,  traversing  gneiK.*?  and  carrying  aurifcrouB  and  arjjcnti- 
ferous  galona,  jiphalcrile  and  elialcopyrite,  whh  quartz  and  cjilcite  giiugue, 
Smelter  shipment  of  W  tons  gave  n'tuiTis  of  S67  per  ton.  Presumably  idle. 
HIDDEN  TREASURE  MINING  A  TUNNELSITE  CO,  WYOMING. 

Offiee:  Lirioi>ln,    Neb.     1x4 t<T    nturntnl    unelaimed   from    former   niiru* 
officie,   Battle,  Carl>on  Co.,  Wyo.     H,   M.   Rice,   manager.     Had  aiuiferotiB 
and  argentiferous  copfxr  ores,  opened  by  tunnel. 
HIGASHIYAMA  Mllf  E.  JAPAN. 

Mine  offiee:  Iligaslnyama-muni,  0(*-gori,  Awa,  Japan.     On*  is  clmlco- 
pyrite,  associated  with  iron  pyriten,  oeeuring  in  lenfie.s  lying  in  quartx  Keltic, 
ami  averaging  2%  to  2.5%  copper.     Production,  ISSS,  wa»  104,424  Ibe.  Boe 
copper. 
HIGGINS  DEVELOPMENT  CO,  ARIZONA* 

fkntd.     Fully  deserilxHl  in  Vols,  IV  and  V. 
HIGGINS  GROUP.  ARIZONA, 

Office:  care  of  Thos,  Higgins,  Los  Angeles,  Cal.     Mine  office:  Bisbee, 
Cochise  C^.,  Ariz.     Profierty  was  under  bond  formerly  to  Hig^ns  Develop- 
ment Co.,  and  wna  fully  descriljed,  under  that  title,  in  Volumes  IV  and  V. 
HIGH  HILL  MINE.  VIRGINIA, 

Ownt^l  by  Virginia  CVippcr  Co.,  Ltd. 
HIGHLAND  BOY  CONSOLIDATED  MINING  CO.  UTAH. 

Offiee:  care  of  Clarenc'o  K.  MeConiiek,  aecretAry  and  treasurer,  Salt 
Lake  City,  Utah.  Mine  office:  Bingham  Canyon,  Sidt  Lake  Co.,  Utah. 
J.  W.  Houst^Dn^  pmnident.  Land^,  r>4  acres,  surrounded  by  the  Utah  ConsoU* 
dated,  Yarapa,  BoKton  ConHolidnted  and  other  mines.  Development  is 
by  a  2,600'  tunnel,  with  aliout  4,(KX)'  of  under^TLmnd  openings.  Property 
regarded  as  decidedly  promiping. 
HIGHLAND  BOY  GOLD  &  COPPER  MINING  CO,  UTAH. 

Controlled,  fhrt»ugh  wtock  ownership,  l>y  Utah  Con^iolidated  Mining  Co. 
HIGH  LONESOME  GOLD  MINING  A  MILLING  CO.  COLORADO, 

Mine  office:  Coulter,  Grant  Co.,  Colo.,  Dr.  W.  E.  Rammel,  secnftaiy 
and  treasurer;  E.  S.  Reardon,  vice-ppesident  and  superintendent >  Organifed 
1902,  with  capitalisation  $500,000.  Is  claimed  to  have  a  38'  ore  body^  eat* 
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poeed  by  open-cut,  averaging  18%  to  21%  copper  and  one-half  oz.  gold  per 

ton,  which,  of  course,  is  somebody's  gross  exaggemtion. 

HIGH  ORE  GOLD  ft  COPPER  MINIIVG  CO.  MONTANA. 

Letter  returned  unclaimed  from  former  mine  office.  Basin,  Mont. 
HIGH  ORE  MINE.  MONTANA 

Owned  by  Anacond!i  Copper  Mining  Co. 
HIGH  TOP  COPPER  MINING  CO.  VIRGINIA. 

Office:  1552-150  Nassau  St.,  New  York.  Mine  office:  Elkton,  Rock- 
ingham Co.,  Va.  Morris  D.  Brown,  president ;  Prentice  W.  Brown,  secretary 
and  treasurer;  S.  D.  Brown,  general  manager.  Lands,  circa,  1,000  acres, 
in  Greene  county,  Virginia,  7  miles  from  the  Norfolk  &  Western  railroad,  said 
to  show  3  wide  fissure  veins,  carrying  carbonate  and  sulphide  ores,  latter 
estimated  to  contain  average  values  of  6%  copper,  10  oz.  silver  and  $15  gold 
per  ton,  which  is  entirely  too  high.  Apparently  development  is  confined 
to  a  140^  shaft  and  some  open-cuts.  Has  steam  power.  Presumably  idle. 
MINA  LA  HIGUERA.  CHILE. 

A  small  copper  producer  in  the  vicinity  of  Coquimbo,  Chile.     Possibly 
same  as  Compailfa  Minera  San  Juan. 
HILETA  GOLD  ft  SILVER  MINING  CO.  MEXICO. 

Mine  office:  Velardefia,  Durango,  Mexico.  Employs  100  men.  Carter 
Barker,  general  manager.  Lands,  32  pertenencias,  area  79  acres,  also  63 
acres  miscellaneous  lands,  adjoining  the  Velardefia  mines.  Country  rocks 
are  limestone  and  porphyry,  showing  5  veins,  of  which  one,  of  12*^  to  3'  width, 
opened  by  a  1,600^  tunnel,  with  about  4,000^  of  workings,  carries  ore  averag- 
ing about  2%  copper,  7%  lead,  5%  zinc,  60  oz.  silver  and  S4.50  gold  per 
ton.  Equipment  includes  a  steam  plant,  with  two  hoists,  good  for  1,000^ 
each,  and  a  4-drill  air-compressor. 
F.  C.  HILLS  &  CO.  SPAIN. 

Operators  of  Compafifa  del  Ferrocaril  y  Minas  del  Buitron. 
HILLSIDE  COPPER  MINING  CO.  NEVADA. 

Office:  201  Exchange  Bldg.,  Denver,  Colo.  Mine  office:  Pioclic,  Lin- 
coln Co.,  Nev.  Wm.  Gelder,  president;  M.  E.  Buffington,  secretary;  J.  E. 
Gelder,  treasurer.  Organized  1901,  under  laws  of  Neveda,  with  capitali- 
zation $2,000,000,  shares  $1  par.  Lands,  sundry  mining  claims,  in  the  Bristol 
district,  50  miles  from  a  railroad,  including  mines  that  formerly  paid 
considerable  dividends  from  silver-lead  ores,  which  at  depth  changed  to 
silver-copper  ores.  A  small  test  shipment  gave  smelter  returns  of  12% 
copper  and  12  oz.  silver  per  ton.  Is  closely  connected,  in  ownership  and 
management,  with  the  Bristol  Copper  Mining  Co.  Property  considered 
promising,  if  given  rail  connections,  but  at  last  accounts  was  idle,  and 
owed  circa  $30,000  to  its  promoters. 
HIMALAYA  MINING  CORPORATION,  LTD.  INDIA. 

Dissolved,  January,  1905. 
HIMMELFAHRT  FUNDGRUBE.  GERMANY. 

Office:  care     of     Kgl.  Siichs.  Staatsfiskus,     Dresden,     Grrniany.     Miiio 
office:  Freiberg,  Saxony,    Germany.     Employs  circa   1,100  men.    K.    Ste- 
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phan,    manager.     Is    owned  and    operated    by    the    Saxon  Crown.    Orca 
carry  silver,  lead  and  copper^  production  of  latter  being  very  smali. 
HIRAKAKE  MINES.  JAPAll. 

Mine    office:     Nibukawa^     Rikuchu,    Japan.    T.     Yokoyama,    o^^^le^, 
8.  Tfiuboacliij  suixrintenclent.     Ores  carry  silver  and    copper.     Mines  have 
Bteam  and  elrc-trii^  power,  and  a  sni«lter,  employing  several  hundred  men, 
HISAMUHE  MINE.  JAPAB. 

Mine  office :  Kawada-mura,  Oe-gori,  Awa,  Japan.     Is  a  comparatively  new 
property.     Ore«  which  is  clialcopyrite,  slightly  argentiferous,  and  averaging 
4%  copper,  occurs  imbedded  in  clay-aniphil>olite,  l>ed!i  ranging  2^  to  S'  in 
thickness.     Pmduction,  1899,  was  112,196  lbs.  fine  copper. 
HISANICHI  MINE.  JAPAH. 

Mine  office:  NQkagawa-mura,  Senhoku-gori,  Ugo,  Japan.     Ore  is  chal- 
copyrite,  associated  wit  h  f^phalerite  and  iron  pyrites,  all  slightly  argentiferous,  I 
in  a  vein  in  augite^andesite.     Production,  1900,  was  134,074  monune  silvex  j 
and  56G,2<>S  lbs,  fine  copper. 
HODGES  HILL  MINE.  NORTH  CAROLWA, 

An  old  and  iiile  property  in  Guilford  county,  North  Carolina.     Ore 
chalcopyrite,  with  quartz  gangue^  in  a  vein  of  6'  to  12'  width. 
HOFMAN  CLAIMS.  CALIFORKIA. 

Four  claims,  area  80  acres,  near  LTkiah,  Lake  county,  California,  giving  1 
assays  of  6%  copper,  $5  gold  and  2  oz.  silver  per  ton,  from  carbonate  and 
Bulphide  ores.     Idle, 
HOFRET  EL  NAHAS  MINES.  SXJBAN. , 

In    Bouthwist    Kordofan,    Anglo-Egyptian    Sudan,     Are    worked    in   ai 
email  way,  to  meet  punL'ly  local  demands,  [ore  being  smelted  in  a  primitive  ] 
manner,  at  the  mines. 
H06ASHD  MINE.  JAPAN. 

Mine  office:  Hatayama-mura,  Aki-gori,  Tosa,  Japan.     Ore  is  chuUvipy- 
rite,  associated  with  iron  pyrites,  averairing  aliout  7%  copper,  and  occurs  in 
lenfses  in    country  rocks  of  shale  and  sandstone,  with  intt-realatcd  red  and^ 
green  schalk^tcin.     Production,  10110,  was  138,032  lbs.  fine  copper, 
GEWERKSCHAFT  HOHENSTAUFEN.  GERMAHY. 

Mine  office:  Essen,   Rheinprovinz,  Germany.     W.   Bratidonburg,   prfsi- j 
dent.     Mine  produces  yearly  circa  3,000  metric   tons    of  «nc  and  copprrl 
ores,  zinc  valut-s  predominating. 
HOKOISHI  MINE.  JAPAN. 

Mine   office:  Kamo-mura,    Xii-gori,   lyo,   Japan.     On?   is   chal copyrite* 
aasociated  with  pyrite,  averaging  3.5%  to  i%  in  copper  tenor,  occuring  in  i 
narrow    veins     of     12*    average     \ndth,    traversing     chlorite-amphibotite 
Pr*)duction,  1900,  was  52,373  lbs.  fine  copper. 
HOLDEN  EXTENSION  GOLD  &  COPPER  MINING  CO.        WASHINGTON. 

Mine  office:  Cheliiu,  Chekn  Co.,   Wash.     W.  J.  Bowen,  secretary  and 
gi-neral  manager.  C11.pitrili7.it  ion,  $1,500,000.     Lands,  2  claims.     Idle. 
HOLDEN  GOLD  St  COPPER  CO.  WASHINGTON. 

Mine  office:  Chelan,  Chelan  Co.,  Wash.    J.  H.  Holden,  president.     Lands, 
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3  claimB,  area  60  acres,  on  Railroad  Creek,  near  Lake  Chelan,  opened  by 
3  tunneb,  longest  SOC,  showing  a  vein  of  40'  to  54'  width,  carrying  low- 
grade  auriferous  copper  ores.  Property  needs  cash  for  extensive  develop- 
ment, and  a  railroad  for  transportation.  Given  these  essentials,  it  might 
be  made  a  valuable  mine. 
HOLLAND  GOLD  ft  COPPER  MINHVG  CO.  BRITISH  COLUMBIA. 

Mine  office:  Princeton,  Similkameen  district,  B.  C.     James  E.  McCauley, 
president.    Lands,   sundry  claims,  on  the  western  slope  of  Copper  Moun- 
tain,  near  the  Similkameen   river.    Company  planned   resuming  work  in 
spring  of  1906. 
HOLLAND  MINE.  ARIZONA. 

Mine  office:  Washington,  Santa  Cruz  Co.,  Ariz.     G.  W.  Crowe,  Super- 
intendent.    Mine  is  opened  by  shaft  and  tunnel,  showing  auriferous  and 
argentiferous  chalcopyrite,  sphalerite  and  galena.     Has  steam  power  and  a 
small  concentrator. 
HOLLOWAY  MINE.  VIRGINIA. 

Office:  care  of  Alfred  S.  Wright,  owner,  48  South  Third  St.,  Philadel- 
phia, Pa.  Mine  office:  Virgilina,  Halifax  Co.,  Va.  Property  is  the  old 
Holloway  or  Eustis  mine,  6  miles  north  of  Virgilina,  first  worked  prexnous 
to  the  American  Civil  War.  Ores  are  sulphide,  mainly  chalcopyrite,  car- 
rying small  gold  and  silver  values.  Mine  shipped  considerable  ore  to  smelters 
at  Norfolk,  Va.,  circa  1900-1903.  Present  owner  plans  continuing  development. 
HOLMES  MINING  &  MILLING  CO.  WISCONSIN. 

Office  and  mine:  Mellen,  Ashland  Co.,  Wis.  C.  A.  Poundstone,  presi- 
dent ;  John  Holmes,  vice-president ;  A.  W.  Peterson,  secretary  and  general 
manager.  Organized  1902,  under  laws  of  Wisconsin,  with  capitalization 
$150,000,  shares  25c.  par.  Lands,  80  acres,  in  the  Penokee  district, 
showing  three  veins  carrying  native  copper,  also  sulphide  copper  ore  assay- 
ing 30  oz.  silver  and  $3.70  gold  per  ton,  opened  by  a  140'  shaft.  Idle. 
HOME  COPPER  CO.  ARIZONA. 

Office  and  mine:  Morenci,  Graham  Co.,  Ariz.  Dr.  A.  M.  TuthiU,  presi- 
dent; R.  H.  Waugh,  secretary  and  treasurer  N.  L.  Jenkins,  superintendent. 
Organized  April,  1901.  Lands.  35  claims,  area  circa  700  acres,  in  2  groups, 
also  a  miUsite  on  Eagle  river.  The  Peacock  group  of  23  copper  claims,  about 
1  mile  southwest  of  Morenci,  is  opened  by  an  85'  shaft  and  tunnels  of  150' 
and  700',  latter  giving  a  500'  back.  Ores  are  carbonates  and  oxides,  with 
some  chalcocite,  also  a  wide  ledge  of  low-grade  ore  that  lb  too  lean  for 
present  working.  The  Buzzard  Shadow  group  of  12  claims,  across  Gold 
Gulch,  about  1  mile  north  of  the  Peacock  group,  shows  a  wide  quartz  vein 
carrying  gold  ore  worth  up  to  $50  per  ton,  slightly  developed  by  tunnel  and 
shaft.  Is  de^-eloping  steadily. 
HOME  COPPER  CO.  WASHINGTON. 

Mine  office:  Cle-Elum,  Kittitas  Co.,  Wash. 
HOME  COPPER  MINING  CO.  MICHIGAN. 

Lands,  240  acres,  adjoining  the  Humboldt  mine,  in  Keweenaw  county, 
MichigaD.    Never  a  producer. 
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HOME  COPPER  MINING  CO, 

nib'irH'uriMirurrit,  19<Ki,  with  all  debts  paid. 
HOME  GOLD  &  COPPER  CO. 

I>L'uJ,  anil  Liniin  |>as»Hl  to  other  hands. 
HOME  GOLD  &  COPPER  CO.,  LTD.  ONTARIO. 

Letter   returned   UTU'liiiined  from  fomier  office,  90  Canada  Life   Htdg., 
Toronto,  tJnt.     Fully  described  and  identified,  by  genus  and  species,  in  VoU 
umes  IV  and  V".     Stock  wus  peddled  by  one  Rufus  L.  Henick,  who  opened 
his  office  with  prayer, 
HOME  RUN  COPPER  MINING  CO.  WYOMING. 

Office:  3t  Giddini^s  Bld^.,  Colorado  Springs,  Colo.  Letter  returned  un- 
claifned  from  former  mijie  olHt'e,  Rudefeha,  Carbon  Co.,  Wyo.  Capitalisation 
11,500,000,  shares  SI  par.  Lands,  IHO  acres,  6<L>  acres  patented,  near  tlie 
Ferris-Haggarty  mine  of  the  Penn- Wyoming.  Company  claims  to  liave  no 
debts,  but  furnishes  no  returns^  and  its  advertising  is  not  regarded  with  favor 
HOMESTAKE  MINE.  ARIZONA, 

Mine  oHicei  Gilljert,  Yavapai  C-o.,  Ariz.     Ores  carry  gold  and  copper. 
Has   giu^line    |KJwer.     Presumably    idle, 
HOMESTAKE  MINES,  LTD.  BRITISH  COLUMBIA- 

Mine  offict^:  HossLtnd,  Yale  district,  B.  C.  Geo.  H.  liayne,  maniiKfr. 
Otvb  curry  i?old,  silver  and  copper.  Has  steam  power.  Presumably  idle. 
HOMESTAKE  MINING  CO,  ARIZONA. 

Letters  returned  unclaimed  from  former  office,  Chicago,  Ills.,  and  former 
mine  office,  Jerome,  Yavapai  Co.,  Ariz.     Apparently  a  petty  swindle. 
HONERINE  MINE.  UTAH. 

Mine  office:  Stockton,  Tooele  Co..  Utah.  E.  J.  Raddat£,  superintend- 
ent. Property  is  extenBivcly  developed  and  has  a  drainttg)^  and  trans- 
port tunnel,  on  the  1,300'  level,  now  8.000'  long,  and  to  be  9,000'  event- 
ually. Mine  is  opened  to  depth  of  l.OCMy,  and  makes  about  7^000  gallons 
of  water  pt^r  minute,  hence  the  drainage  tunnel  will  afford  great  relief.  Prop- 
erty is  primarily  a  silver-lead  mine^  but  produces  considerable  copper.  Ore 
produced  is  of  two  grades,  the  shipping  ore  averaging  about  »50%  lead,  3% 
copper,  30  oz.  silver  and  $1.50  gold  per  ton,  while  the  concentrating  one 
averages  16%  lead,  1%  copper.  12  oz.  silver  and  80  cents  gold  per  ton.  The 
milling  ore  is  concentrated  3.5  into  one. 
HOOSIER  COPPER  MINING  &  MILLING  CO.  WYOMING. 

Office:  Shelbyvilk%  Ind.     I4?tter  returned  uncbimed  from  former  mloe 
offii^.   Encampment,   Carlx>n  Co.,    Wyo.     Capitahzatiou   $1,500,000,   shanss 
$1  par.     Lands,  9  claims,  area  ISO  acres,  developed  by  a  shallow  shafts  said 
to  ftive  a  fair  showing  of  medium-^rrade  ore.     Idle. 
HOP  CANYON  MIKING  d  SMELTING  CO.  NEW  MEXICO. 

Offic'c:  85-163  Randolph  St.,  Chicago,  Ills.  Mine  office:  Magdakna, 
Socorro  Co,,  N,  M.  Alplieus  McCallum.  president;  Elias  G.  Raffety*  ae<s 
retary  and  treasurer.  Capitalization  $1,000,000,  shares  $1  par.  l^ands, 
6  claims,  area  120  acre^,  3  miles  from  a  milroad,  in  the  Hop  Cafion  diBtrict, 
■bowing  ores  carrying  copper,  lead,  sinc^  silver  and  gold. 
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HORH  mtOUP.  CAUFORHIA. 

Office  and  mine:  care  of  H.  M.  Horn,  manager.  Needles,  San  Bernar- 
dino Go.,  GaL    Lands,  sundry  daims  at  the  base  of  Turtle  Mountain. 
HORH  SILVER  UnilllG  CO.  UTAH. 

Office:  17  Battery  Place,  New  York.  Mine  office:  Frisco,  Beaver  Co., 
Utah.  ADen  C.  Washington,  president;  Juan  M.  Ceballos.  vice-president; 
Ambrose  J.  Harrison,  secretary  and  treasurer;  Phik>  T.  Famsii^'orth,  mana- 
ger. Oiganiaed  1879,  under  laws  of  Utah,  with  capitalization  $10,000,000, 
shares  $25  par.  Mine  b  extensively  developed  and  is  a  considerable  pro- 
ducer of  sine,  lead,  silver  and  gold,  and  securesa  little  copper  as  a  by-prod- 
uct. The  Old  Bonanza  mine  shows  good  values  at  a  depth  of  SOO',  carry- 
ing silver  ores  on  the  footwall,  with  a  little  copper  on  the  hanging- wall. 
Equipment  indudes  a  30-«tamp  miU.  Production  1905,  was  6,035,553 
lbs.  zinc,  3,464,007  lbs.  lead,  6,539  lbs.  copper,  101.231  oz.  silver  and  335 
oz.  gold.  Copper  production,  1902,  was  717,353  lbs.,  shoi^-ing  a  great  de^ 
crease  in  three  jrears.  Net  earnings  1905,  were  $135,770,  from  which  div- 
idends of  $80,000  were  paid.  Property  is  an  old  producer,  with  a  large  div- 
idend record,  but  is  gradually  declining  in  production  and  profits. 
HORSE  SHOE  COn>ER  MHIIHG  CO.  ARIZONA. 

Dead.  Former  office,  Pkrk  Row  Bldg.,  New  York.  Lands,  near  Saf- 
ford,  Graham  county,  Arizona,  have  passed  to  another  corporation.  Ig- 
natius L.  Qualey,  the  president,  Frank  S.  Weller,  the  secretary,  Chas.  Car- 
bondle,  the  treasurer,  "Baker  Tom"  Putnam  and  ''Larry"  Summerfield,  alias 
Fred  Herbert,  aD  were  sentenced  to  the  penitentiary,  for  siii-indles  connected 
with  sales  of  stock  of  this  company,  their  frauds  being  of  a  flagrant  nature. 
HORSESHOE  GOLD  MHIIHG  CO.  COLORADO. 

Mine  ofllee:  Oentral  City,  Gilpin  Co.,  Colo.     N.  H.  Scheur,  superin- 
tendent.    Property  is  the  Barnes  mine,  carrying  gold,  silver  and  copper 
ores.    Has  steam  power. 
HORSPAL  MHIIHG  CO.  COLORADO. 

Mine  office:  Goki  Hill,  Boulder  Co.,  Colo.     D.  Wiggers,  superintend- 
ent.   Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
HOUGHTOH-ALASKA  EXPLORATION  CO.  ALASKA. 

Office:  Houghton,  Bfich.     Prof.  Arthur  E.  Seaman,  consulting  engineer. 
Organized  circa  1905,  under  laws  of  Bfichigan,  with  capitalization  $500,000. 
Lands,  sundry  daims  in  Alaska. 
HOUGHTON  DEVELOPMENT  CO.  ARIZONA. 

Dead.     Fully  described  in  Vols.  IV  and  V. 
HOULIHAN  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Jerome  Junction,  Yavapai  Co.,  Ariz.    J.  T.  Whedon,  pres- 
ident; Geo.  Houlihan,  vice-president;  Geo.  C.  West,  secretary  and  treas- 
urer.    Has  a  lOO'  shaft,  said  to  cut  a  35'  vein.     Idle. 
HOWARD  COn>ER  CO.  '  MONTANA. 

Letter  letumed  unclaimed  from  former  office,  61S  Broadway,  New 
York.  Mine  office:  Phillipsburg,  Granite  Co.,  Mont.  Lyman  N.  liOomis, 
of  Butte,  Montana,  president  and  treasurer.    Organized  under  laws  of  South 
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Dakota,  with  capitalization  SI, 500,00(1^ ghares- II  par  Tille  to  h 
were  60  acres,  slightly  developed,  supposed  to  have  been  lost.  President  is 
said  to  l>e  an  lionest  rtiun,  but  company  was  promoted  by  Ralph  M.  Jacoby* 
HOWARD  COPPER  CO. 

Office^:  451  Equitable  Bldg.,  Baltimore,  Md, 
HOWARD  MINING  CO.  VIRGIIIIA. 

Mine  office:  Virpilina,  Halifax  Co,,  V».     C,  N.  Howardt  general  mana- 
ger.    Lands  include  tlie  Chappel  mine,  10  miles  from  Virgilina,  ad)oiningthe 
High  Hill  mine  of  the  Virgilina  Copper  Co.,  on  the  nortlieaat,  also  a  gold 
property,  about  4^2  miles  north  of  Vlrgilina.     Presumably  idle, 
HOWE  SOUND  MLCflNG  CO*  BrItISH  COLUMBU. 

Office:  care  of  Geo.  H.  Eobiiifion,  Vancouver,  B,  0*    Organized  under 
laws  of  Maine,  with  capitalization  S2,(]00,000,  shares  $500  par.     Said  to 
have  been  formed  to  take  o^er  the  Britannia  mine,  on  Howe  Sound,  Brit- 
ish  Cohftnbia. 
HOWELL  MINES,  AUSTRALLA. 

Mine  office:   Howell,    N.   S.   W.»    Australia.     Jolm    Howell,     manager. 
Property  includes  the  Conrad  mine,  ^\ith  a  250*  main  shaft,  showing  an  ore 
body  assaying  3*;j  copier  and  2  dwta.  gold,  with  fair  tin  values, 
HOWLE  COPPER  MINES.  ARIZONA. 

I^Hter  returrunl  unclaiuicd  from  former  mine  office,  Globe,  Ariz, 
HUACHUCA  CONSOLIDATED  DEVELOPMENT  CO.  ARIZONA. 

Office:  Bisbee,  Ariz.  Mine  office:  Palmeriee,  Cochise  Co,  Ann.  J.  S. 
Palmerlee,  president  and  general  mamiger;  Jas,  G.  Cowen,  secretary;  S.  W. 
Clawson,  treasurer;  preceding  officers,  H.  T,  Hosking,  L,  G,  Jackson^ 
A.  A.  Brockway  and  J.  T.  Hood,  directors.  Capitalization  SI .250,000, 
shares  S5par.  Liinds,  24  claims,  area  480 acn?8,  in  the  Huachuca  Mountains, 
circa  25  miles  west  of  Bisliee,  opened  by  2  tunnels  and  a  200'  shaft, 
showing  8  parallel  fissure  veins  of  3'  to  28'  width,  carrying  ore,  with  quarts 
gangtie,  assaying  3%  copper,  and  up  to  |2S  gold  per  t^n.  Out  of  fundi 
and  idle,  at  last  accounts. 
FUUDlCldN  HUACRACOCHA.  PERlJ. 

Office:  care  of  Dr.  Valentine,  Lima,  Peni,  Works  office:  Morroeocha, 
Peru.  Works  are  3  milei^  from  Morrococha.  on  the  shore  of  Lake  Huacra- 
cocha,  with  railroad  connections,  and  include  a  small  concentrator,  and 
smelter  having  a  3CVton  water-jacket  blast-furnace.  Plant  runs,  irregularly, 
on  ores  of  the  dktrirt. 
COMPAfiU  HUANCHACA  DE  BOLIVIA.  BOLIVIA. 

Offia's:  29,  Rue  de  Londre^,  Parif*,  France.  Mine  office:  Pulacayo, 
Potosf,  Bolivia.  E,  Sc*nechal  de  la  Grange,  president  Boiiviiin  lioard;  Miir- 
quia  J,  de  Gabriac,  chairnuin  French  Ixiard;  l>on  Luis  M.  Sol^,  general 
manager;  Baron  J.  dc  Col^lin,  consulting  engineer;  Segundo  R.  Kava, 
general  secretary,  Valpiraiso,  Chtk;  Jorge  Ijewis,  agent,  .Antofagast^,  Ohil«. 
Organised  1873,  and  reconstnictcfl  1891,  under  laws  of  Bolivia,  with  capitaj- 
iwition  increased,  1877  arid  1891.  lo  m.00<\n(10  francs,  sli&res  125f.  par. 
Largest  dividend  waa  35f.,  IS91;  dividend,  1903,  was  2.5f. 
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HUAXCHACA-HUELVA.  osi 

Property  is  sflver  and  copper  mines,  former  more  important.  The  sil- 
ver mines,  area  3,300  acres,  at  Pulacayo,  are  large  producers.  The  company 
also  owns  smelters  at  Uuanchaca  and  Playa  Blanca,  latter  leased  to  the 
American  Smelting  &  Refining  Co.,  under  option  of  purchase,  expiring 
Oct.  30,  1907.  Company  has  600  miles  of  private  telephone  line,  and  oper- 
ates the  Antofagasta  &  Bolivia  Railway,  under  lease. 
HUBBARD-ELLIOTT  COPPER  MINES  ALASKA. 

DEVELOPMENT  CO.  OF  ALASKA. 
.  Office:  1115  Stock  Exchange,  Chicago,  Ills.  Western  office:  411  New 
York  Blk.,  Seattle,  Wash.  Employs  30  men.  H.  Curtis  Elliott,  president; 
Chas.  G.  Hubbard,  vice-president  and  general  manager;  A.  J.  Elliott,  sec- 
retary; John  T.  Evans,  treasurer.  Organized  January,  1904,  under  laws 
of  Washington,  with  capitalization  $1,500,000,  shares  $1  par.  Lands,  120 
claims,  area  2,400  acres,  in  the  Copper  River  district,  circa  150  miles  from 
Valdez,  Alaska,  supposedly  held  under  bond  and  lease.  Country  rock  is 
greenstone,  showing  26  fissure  veins,  said  by  management  to  average  20^ 
to  65'  width,  300^  to  1,000^,  length  and  1,100^  depth.  A  considerable  amount 
of  diamond  drilling  has  been  done,  and  development  is  by  the  E^lizabeth 
shaft  of  192^,  and  by  the  Elizabeth  tunnel  of  \W,  with  circa  500^  of  under- 
ground openings,  estimated  by  company  to  show  600,000  tons  of  ore,  with 
400,000  tons  available  for  stoping,  which  necessarily  is  an  over-estimate. 
The  property  sho^s  high-grade  ores,  said  by  management  to  have  been 
proven  unaltered  to  a  depth  of  200^.  Ores  are  oxides,  carbonates  and  chal- 
oocite,  estimated  by  management  to  a\'erage  27%  in  copper  tenor.  Im- 
provements consist  of  a  smithy,  carpenter  shop  and  4  cabins  of  logs. 
HUDSON  MINE.  COLORADO. 

Mine  office:  Granite,  Chaffee  Co.,  Colo.    W.  H.  Ball,  superintendent, 
at  last  accounts.    Ores  carry  gold,  silver  and  copper. 
COMPAGNIE  DES  MINES  DE  CUIVRE  DE  HUELVA.  SPAIN. 

Office:  Brussels,  Belgium.  Mine  office:  La  Granada,  Huelva,  Spain. 
Don  Pedro  Melo  y  Novo,  manager.  Organized  1900,  under  laws  of  Belgium, 
with  capitalization  1,000,000  francs.  Property  is  the  Nuniancia,  Sagunto 
and  Taoro  mines,  carrying  cupriferous  iron  pyrites.  Idle  for  several  years. 
HUELVA  CENTRAL  COPPER  MINING  CO.,  LTD.  SPAIN. 

Succeeded,  1903,  by  Huelva  Copper  &  Sulphur  Mines,  Ltd. 
HUELVA  COPPER  ft  SULPHUR  MINES,  LTD.  SPAIN. 

Offices:  75,  Constantine  Road,  London,  N.  W.,  Eng.,  and  17,  Blvd. 
Haussmann,  Paris,  France.  Mine  office:  Ahnon^ster,  Huelva,  Spain. 
P.  Bouvard,  chairman;  C.  Blanchard,  managing  director;  G.  D.  Collas, 
aecretaiy;  A.  Ladouce,  assistant  secretary.  Organized  Oct.  28, 1903,  to  take 
over  property  of  the  Huelva  Central  Copper  Mining  Co.,  Ltd.,  with  capital- 
ization £400,000,  shares  £1  par;  issued,  £340,457.  Lands,  923  hectareas, 
including  the  Monte  Remero  and  Cueva  de  la  Mora  groups.  Has  leased 
27  hectareaa  to  the  Tharsis  Sulphur  &  Copper  Co.,  Ltd.,  on  royalty.  Lands, 
which  lie  between  the  Rio  Tlnto  and  Tharsis  mines,  are  considered 
valuable. 
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HUERFANO  GOLD  &  COPPER  MIHING  CO.  COLORADO. 

Organized    I9U2,   nniler  laws  of   Kentucky,  to  develop  prospeeta  ne^ 
Ojo,  in  the  Sierra  Blancii  tli.strict  of  Hvif^rfano  county,  Colorado.     Idlf, 
HUESCA  COPPER,  IRON  &  LEAD  MINES,  LTD.  SPAIN. 

Offices:  49,  Qiieeti  Victoria  St.,  Ix»ndon.  E.  C.»  Eng,     S.  D.  Cropper, 
secretary.    Capitaliziition,  £50/XM).     Appiirt^ntly  moribund. 
HUTNAC  COPPER  MINES,  LTD,  PERtJ. 

Oflkvs:  IjcMidiMiLall  Houses  London^  E.  C,  Eng.  E.  LeAroyd,  secre- 
t4*ry;  A.  L.  Pears«%  eons  ill  ling  cngim'cr.  Organized  May  9,  1904,  with  cap- 
italization £4mjM\  shares  €1  [mr ;  issued,  £339,878.  Ltinds,  256  heclii- 
reai?.  in  the  pro  vi  nee  of  An  cash,  Peni,  1h  said  to  have  liecured  coRjdderablc 
niitiinia;  devt^lopuiunt,  and  to  Ih^  I  mill  ling  a  smeller 
COMPAltlA  MINERA  DE  HUIRlAcHIC.  MEXICO* 

Mine    office:    Chalchilmitf-8,    Zac^itecas,    Mexico,     John    Stunner,    pres- 
ident; C.  A.  Phelps,  treasTirer  untl  gjeneral  manager.     Ores  are  arg^tfTitiferous 
and  auriferous  chaleopyrite  and  galeiiu,  developed  hy  «imft  and  tiinm-L 
HULBERT  MINING  CO.  MICHIGAN, 

Office:  UH^  Witsliington  Ht.,  Boston,  Mass.  Mine  offic**:  Iloughtonp 
Houghton  Co,,  Mich.  Albert  B.  Bigelow,  pnisident :  W.  A.  S,  Chrime% 
secretary;  Wm.  J.  I^dd,  lr»^asurer;  Norman  W.  Haire,  genera!  manager. 
Lands,  1,598  acres,  in  Town  57  Nortli,  Range  37  Went;  Town  5fi  North, 
Range  33  West,  and  Town  55  North,  Range  34  Wi^st,  Houghton  county, 
Michigan.  Lands  are  mainly  uridevclop«*d  properties,  and  a  coni^idereiblo 
portion  of  the  surfaces  rights  hiia  been  sold,  mineral  rights  having  lieen 
n*scr\'eil  liy  the  coin^Min^-, 
HUMBER  CONSOLIDATED  MINING  &  NEWFOUNDLAND. 

MANUFACTURING  CO. 

Office:  '^7  William  St.,  New  York.  Letter  returned  unclaimed  ffom^ 
former  ruine  office.  York  Harlxjur,  Nfld.  W*  L.  Holt,  pn^sident ;  J.  R,  William h, 
vice-president;  E,  W.  Faucette,  secretar)^  and  treasurer;  C.  E*  W^illia, 
managing  director;  H.  V,  Smythe,  superintendent:  8.  J.  Goodney,  mining' 
captain;  Corporation  Trust  Co.,  New  York,  registrar  and  transfer  ag^nt 
Organized  Sept.  23,  1902,  under  laws  of  New  Jersey,  Avith  capitalization 
%\;2m,QO0,  shares  IKM}  par,  in  2,(>fX>  shares  of  8%  preferred  and  10,000 
slmrea  of  common  stock.  Compjiny  ap^>arently  has  gone  out  of  business,  to 
all  pnicticid  intents  and  ptir]x)Hes.  Fully  descril>ed  in  Vol.  V. 
HUMBOLDT  COPPER  CO.  NEVADA. 

Office:  60§  Kohl  Bldg.,  San  Fmncij=ico,  Cal.  E.  J.  Miky,  president; 
C.  C.  Darling,  Jr.,  vice-president;  M.  P.  Danly,  secretary;  preceding  offi' 
cera,  E.  B.  Grace  and  Dr.  Geo.  E.  Ebright,  directors.  Organized  umWr 
Iaw»  of  Arizona,  with  capitalization  $l,»100,<>00,  slrnres  $1  par.  I^nd% 
8  claims,  on  Jackson  Mountain,  Humboltlt  county,  Nevada,  conn«»cted  by 
good  wagon  road,  with  a  railroad  GO  miles  distant.  Property  has  circa  1,400^ 
of  workings,  showing  a  vein  of  12'  width  at  surface,  widening  to  74'  in  ihm 
lower  ttmnel,  carrying  ores  that  liave  assayed  15%  to  10%  <^pper,  3  o«.  to 
5  oa.  silver  and  11.65  gold  per  ton. 
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HUMBOLDT  COPPER  MUfING  CO.  MICHIGAK. 

Office:  64-^  State  St.,  Boston,  Mass.  C.  Howard  Weston,  president; 
John  Brooks,  secretary  and  treasurer;  J.  Wesley  Clark,  superintendent; 
pareceding  officers,  W.  C.  Fisk  and  Ashley  W^atson,  directors.  Organized 
1863,  under  laws  of  Michigan,  with  capitalization  $1,(XK),000,  shares  $25 
par.  Annual  meeting,  fourth  Tuesday  in  March.  Lands  are  about  mid- 
way  between  the  Arnold  and  Phoenix  mines,  in  Keweenaw  county,  Mich- 
igan. Has  one  shaft,  of  300^,  on  the  Arnold  ashbed.  Was  opened  1853.. 
and  last  exploratory  work  was  done  in  1901.  About  $125,000  has  been 
expended  on  the  property,  which  never  was  a  producer. 
HUMBOLDT  MDIE.  NEW  MEXICO. 

Office  and  mine:  care  of  Schlosser  &  La  France,  oimers,  Fierro,  Grant 
Go.,    N.  M.    Presumably  idle. 
HUMBUG  MnmiG  CO.  UTAH. 

Mine  office:  Eureka,  Juab  Co.,  Utah.    J.  W.  Roundy,  superintendent, 
at  last  accounts.    Ores  carry  gold,  silver  and  copper.    Has  steam  power. 
HUNGARIAN  COPPER  CO.  MICHIGAN. 

Wound  up,  circa  1898.     Lands  now  o^^-ned  by  Oneco  Copper  Mining  Co. 
HUNTERS  CREEK  MINING  &  MILLING  CO.  WASHINGTON. 

Letter  returned  unclaimed  from  former  office,  701  Phcenix  Bldg.,  Minn- 
eapolis, Miim.  Geo.  W.  Smith,  president;  M.  L.  Brain,  secretary;  Manson 
Rexford,  treasurer.  Lands,  20  claims,  in  Stevens  county,  Washington,  said 
to  show  a  vein  of  18'  to  40*  width,  assaying  17%  to  20%  copper.  Company 
daims  to  have  a  755'  tunnel.  Secretary  Brain  writes  that  a  great  injustice 
was  done  by  the  statement  in  Vol  V  that  the  company  was  alleged  by  share- 
holders to  be  a  fraud.  The  annual  report  of  the  company  is  a  curiosity, 
including  the  most  remarkable  financial  statement  ever  seen  by  the  Cop- 
per Handbook. 
HUNT  MINING  ft  MILLING  CO.  IDAHO. 

Office:  8  India  St.,  Boston  Mass.     Mine  office:  Weiser,  Washington  Co., 
Idaho.     Idle  for  several  years. 
HURON  GOLD  CO.  ARIZONA. 

Office  and  mine:  Jerome,  Yavapai  Co.,  Ariz.  Geo.  W.  Hull,  presi- 
dent, treasurer  and  general  manager;  H.  E.  Wilcox,  secretary.  Organ- 
ised under  laws  of  Arizona,  with  capitaUzation  $1,000,000,  shares  $1  par. 
Lands,  5  claims,  area  80  acres,  in  the  Big  Bug  district,  showing  a  vein  of  S' 
to  SC  width,  opened  by  a  125'  shaft  and  a  680'  tunnel,  showing  ore  giA'inp 
assays  of  2.5%  to  11%  copper  and  $5  to  $30  gold  per  ton.  Idle. 
HURON  MINING  CO.  WASHINGTON. 

Office:  Everett,  Wash.   Mine  office:  Darrington,  Snohomish  Co.,  Wiuih. 
Ores  carry  copper  and  gold  values.    Has  water  powei .     Presumably  idle. 
HURONIAN  COMPANY.  ONTARIO. 

A  subsidiary  corporation  of  the  Canadian  Copper  Co. 
HUSSLEMAN  &  SHAW  GROUP.  CALIFORNIA. 

A  group  of  31  claims,  in  the  MoonHght  Creek  district,  Lights  Cafion, 
Plumas  pounty,  California,  slightly  developed  by  tunnel. 
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HUSTON  MINE.  ONTARIO. 

Office:  care  of  John  J.  Case,  Cerro  de  Pasco,  Jumn^  Peni,  Lands  1,400 
acres,  at  Montgomery,  15  rniles  north  of  Thesealon,  Ajgoma.  Ontario*  Vein, 
traced  circa  3,000,  is  W  lH>t\\'<»en  \valls,  with  an  18'  paystreak,  assaying 
up  to  B%>  Vein  stands  up  aa  a  40'  blutT,  and  best  can  be  developed  by  tun- 
nels. Ore  has  a  quartz  ganj^ue,  and  could  be  concentrate!  to  20%  copper* 
or  better.     Property  lacks  rail  transportation,  and  i^  undeveloped, 

HYco  BONE.  vmoniiA. 

An  idle  property,  near  Virgilina,  Virginia.     Fully  described  in  Vol.  IL 
HYPOCKA  MINING  CO.  MONTANA. 

Out  of  businesH.     Lands  sold,  1906,  to  Butt*  Coalition  Mining  Co. 
SOCIEDAD  COLECTIVA  IBARRA  HERMANOS.  SPAIN. 

Offices:  SeviOa,   Spain.     Mine  office:  Cort^gana,    Huelva,   Spain.     Don 
Jo96  Luis  Buiza,  nmnager.     Property  15  the  San  Telmo  group  of  29  old  mines, 
area   222   hectareas,   carrying   cupriferoUB   iron   pyrites.     Was   undergoing 
development,   at   bst   accounts. 
ICONOCLAST  CONSOLIDATED  MINES  CO.  WASHINGTON. 

Office:  412  Berlin  Bldg.,  lacoma.  Wash.  Mine  office:  Keller,  Fcrfy 
Co.,  Wash.  J.  R.  Turner,  president ;  C,  E.  Peterson,  secretary.  OrgTinixed 
1902,  under  the  laws  of  Washinglon,  with  capitalisation  $2,500,000,  slmt^ 
SI  par,  as  a  consolklation  of  the  Alliance  Copper  Mining  Co.  and  the  Icono- 
cList  Gold  <fe  Copper  Mining  Co.  Landa,  7  claims,  area  115  acres,  ahowing  3 
contact  veins,  one  claimed  by  company  to  be  ISO'  %\ide  and  i^  tkae&y  5% 
copper  2  oz.  silver  and  $5  gold  per  ton,  from  chalcopyrite.  Develop- 
ment is  by  a  325'  main  slialt,  and  3  tunnels,  with  aggregate  length  of 
514'.  Has  gasoline  power.  Presumably  idle. 
ICONOCLAST  GOLD  &  COPPER  BONING  CO.  WASHXFGTOir. 

Absorbcnl,  1902,  by  Iconochtst  Consohdated  Mines  C^. 
IDAHO  CONSOLIDATED  COPPER  CO.  IDAHO. 

Mine  office:    CrMniieville,    Idaho  Co.,  Idaho.     Has  a  700'  tunnel,   and 
is  said  to  plan  installation  of  eleetrie  power  and  a  100-ton  rcduction  plant. 
IDAHO  CONSOLIDATED  COPPER  MINES  CO.  IDAHO, 

r>t^!uL     Was  a  mere  stock- jol>lunp  scheme. 
IDAHO  COPPER  BONING  &  SMELTING  CO.  IBAHa, 

Office:  5t»2    Anilrus    Bldg.,    Minneapolis,    Minn.    Operating  office:  care 
of  ChaB.  G,  Cami there,  genend  manager,  Cohillc,  Wash.     Lands,  160  acre9, 
on  the  Salmon  river,  in  Idaho  county,  Idaho.     Assays   of   surface   one   aiv 
claimed  to  give  30%  to  40%  copper.     Idle  for  several  yean. 
IDAHO  MILLING  CO.  IDAHO. 

lA^ttiT  retuniod  unclaimed  from  former  mine  office,  Doniph&n,  Idaho. 
IDAHO  MINES  CO.  IDAHO. 

Supposed  to  have  been  organized,  1904,  by  resident s  of  Omaha,  Nebraaka. 

;o  develop  copper  claims  in  the  Seven  Devila  district  of  Idaho. 

IDAHO  REDUCTION  CO.  IDAHO. 

Office:  Corcoran  Bldg.,  Washington,  D.  C.    Letter  returned  unolaimed 

from   former  mine  office,  Weiser,  Washington  Co.,  Iilaho.     Geo.  A.  Hallll^ 
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president;  C.  F.  Drake,  vice-president;  F.  S.  Bright,  secretary;  John  Sennett, 
treasurer;  preceding  officers  and   S.    Fairfield,   directors.     Oiiganized    1903, 
with  capitalization  $1,(XK),(XK),  shares  $1  par.     Said  to  plan  a  smelter,  to 
use  a  new  reduction  process. 
IDEAL  MINING  &  DEVELOPMENT  CO.  ARIZONA. 

Office:  38  Wall  St.,  New  York.  Mine  office:  McCabe,  Yavapai  Co., 
Ariz.  Employs  80  men.  Cecil  G.  Fennell,  general  manager;  M.  J.  Enright, 
superintendent  Gladstone  mine;  Jas.  O'Brien,  superintendent  Model  mine. 

The  Gladstone  mine,  opened  by  a  900'  shaft,  to  be  deepened,  has  aurif* 
erous  and  argentiferous  copper  and  lead  ores.  Equipment  includes  an 
electric  pump,  on  the  800'  level,  handling  20,000  gallons  of  water  daily, 
a  120-h.  p.  Hendrie  &  Bolthofif  hoist ,  capable  of  raising  3-ton  loads  from 
1,500',  and  a  4-drill  Ingersoll-Sergeant  air-compressor,  all  electrically  operated 
by  a  Crocker-Wheeler  motor.  The  Gladstone,  which  is  considered  a  valuable 
property,  ships  high  grade  ore  to  the  Humboldt  smelter,  and  runs  concen- 
trating ore  through  the  McCabe  mill. 

The  Model  mine,  6  claims,  formerly  known  as  the  McCabe  mine,  was 
bought,  circa  1906,  for  $81,521.  Development  is  by  a  750'  incline  shaft 
with  about  12,000'  of  underground  workings,  showing  several  ore  bodies  car 
rying  S"  to  Kf  of  smelting  ore,  and  12''  to  24"  of  milling  ore,  former  carrying 
combined  gold,  silver  and  copper  values  of  $35  to  $85  per  ton,  and  latter 
carrying  about  2%  copper,  with  small  gold  and  silver  values.  Country 
rock  is  granite,  with  numerous  intrusive  porphyry  dikes,  the  granite  being 
much  shattered.  The  water-level  is  found  at  depth  of  40'  only,  below 
which  the  ore  is  an  iron-sulphide,  carrying  small  percentages  of  auriferous 
and  argentiferous  copper,  lead  and  zinc. 

The  McCabe,  or  Model  mill,  has  10  stamps,  a  50-ton  Elspass  mill,  1  Wil- 
fley  and  3  Standard  tables. 
KONOMOFF  CESSION.  BULGARIA. 

Office:  care  of  M.  Dimitri  Ikonomoff,  owner.  Hotel  Boulevard,  Sofia, 
Bulgaria.  Mine  office:  Kara-Bai'r,  Bourgos,  Bulgaria.  Property,  in  the 
development  stage,  is  held  as  a  cession  from  the  principality.  Presumably  idle. 
IKUNO  MINES.  JAPAN. 

Owned  by  Mitsu  Bishi  Gosshi  Kwaisha. 
ILION  MINING  CO.  UTAH. 

Mine  office :  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     Property  supposedly 
is  under  bond  to  W.  F.  Snyder. 
ILLINOIS  COPPER  MINING  CO.  WYOMING. 

Office:  862  Monadnock  Blk.,  Chicago,  His.  Mine  office:  Encampment, 
Carbon  Co.,  Wyo.  Geo.  H.  Miller,  president  and  general  manager;  N.  V.  S. 
Mallory,  secretary  and  treasurer;  Thos.  R.  Smith,  superintendent.  ^  Organ- 
ized 1899,  under  laws  of  Wyoming,  with  capitalization  $1,000,000  shares 
$1  par.  .  Lands,  9  claims,  area  185  acres,  in  the  Upper  Platte  district,  show- 
ing 3  contact  veins,  principal  said  to  be  18'  wide,  50^  deep  and  4,500^  long, 
carrying  chalcocite,  with  quartz  gangue,  assaying  14%  to  27%  copper,  20  os. 
sflver  and  $4  gold  per  ton.    Has  3  shafts,  deepest  70^.    Idle. 
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ILLIJrOIS  GOLD  Sl  COPPER  MINING  CO*  MEXICO. 

iAilor  litunii  J  unf'kiifin  «i  I  rum  formor  mine  office,  Panuco,  <<>ahuila, 
!*U.*ioo.     Pro|Ker1  y  wus  Li».s  ('ahallos  mine,  carrying  gpld-nsih'er- copper  oix^s. 
IMA  CONSOLIBATED  MINING  &  MILLING  CO.  IDAHO. 

Letter  rt'tvinied  unclaimed  from  fonner  mine  office,  Patterson,  Lemhi 
r\>.,  Ilk  ho.     Ores  cxirry  silver,  gold  and  copper.    Ha4  steam  power  aud  % 
lOiVton  concentrator* 
IMPERIAL  COPPER  CO.  ARIZONA- 

Office:  11  Pine  St.,  New  York,  Operating  office:  Tombetone,  Ariz. 
Mine  office:  Silver  Bell,  Pimu  Co.^  Ariz*  Employs  300  men.  E.  B.  Ga^ee, 
president;  W.  F,  Staunton,  vice-president  and  general  manjiger;  A»  N.  Ga^^ 
sivcretafy  and  treasurt^r;  preceding  officers,  Selwyn  Eddy,  F.  M.  Miirpliy, 
V.  L.  Mason  and  H.  M.  Robinson,  directors;  David  Morgan,  mine  superin- 
tendent; C.  C.  KUngerman,  niilraad  superintendent;  S,  F*  SImw,  engineer; 
C\  M.  Dietz^  auditor. 

Organized  May  15,  1903,  undt^r  laws  of  Arizona,  with  capitalinition 
$5.0(JtJ,CilM),  shares  flO  par  Bonds,  $2,000,000 authorize*!,  $1,282,  l(K> issued, 
at  (j',:,.  Ended  190i5  with  cash  on  hand,  $50,746.65,  with  $81,155,06  due 
the  company.  First  dividend,  paid  April  15,  1906,  waa  $100,000.  Aimuuu 
meeting,  second  Thurstiay  in  Ai)ri!. 

Lands,  60  claims,  mostly  patented,  area  circa  1,000  acres,  also  a  640-acfie 
mill.'^ite,  at  Hcdrock,  with  total  hoUlinga  of  circa  3,lXK>  acres,  in  the  Silver 
B-.ll  district-  Property  includes  the  Old  Bt>ot  mine,  now  known  as  the  M*U]i- 
moth,  opened  circa  1865,  which  was  a  Umitcd  prutlui^r  of  high-grade  copper 
and  silver-lead  ores,  at  irregular  interv^als,  Ijcforo  tiought  by  prvt^ent  company. 
Property  is  in  the  Silver  Iii4l  Mountains,  a  small  inrlependent  ningc,  at  an 
elevation  of  2,900'  above  scu -level.  These  mountains  liave  granitic  bas**^^ 
with  limestone  and  quart xitc  cappings,  latter  much  ero<1ed  and  entirely  gone 
at  many  points.  Tliere  ims  been  mucli  faulting  and  shearing,  ore  IxKbea 
occuring  as  irrefj^idar  lenses,  with  axes  panillel  to  fault  luid  flssuix*  planes, 
and  Imving  a  northwesterly  t^trike.  The  gmnite-porphyry  in  the  vicinity 
of  the  lenses,  w  ch  occur  mainly  at  the  Ume-porphyry  contacts,  ia  strongl^i 
mincrahzed  with  copper  sulphides.  Eruptive  dikes  of  diorite  are  highly 
altered,  and  the  ore  lx>dies  have  strong  gossan  cappings.  The  geology  of 
the  Silver  Bell  Mountains  in  typical  ot  some  of  the  l*e.Ht  Ari/x»na  copper  fielilH, 
and  is  of  a  highly  promising  nature.  The  oxidized  zone  Ia  compamtivcly 
t; hallow,  not  extending  lielow  ISO'  f '  ^m  suriace,  in  the  principal  working?, 
which  show  a  sharp  change  from  the  oxidizer!  to  the  unaltered  sone.  The 
upper  ores  arc  nialnly  cuprite,  malachite  and  azurite,  which  liave  funiishetl 
the  bidk  of  past  production,  while  the  ores  Ijclow  the  water-leveJ  are  mainly 
ehalcopyrite,  with  occasional  bomite.  The  mines  also  show  some  eitpriferouit 
silver-lead  ore,  much  of  which  is  an  intimate  mixture  of  galena,  sphalerite 
and  chaolcopyrite,  decidedly  difficult  of  satisfactory  retluction.  Ores. mined 
overage  9.08%  copper,  L2  ox.  silver  and  12  cent.^  gold  |x*r  ton. 

The  mine  is  opened  by  the  Pajre  citisscut  tunnel,  li-ngth  1,200^,  and  by 
the  Mammoth  shaft,  500'.  and  tiie  Union  Miaft,  350',  ^ith  a  total  of  about  S 


I 


I 


IMPERIAL  687 

miles  of  underground  openings,  showing  large  quantities  of  ore.  The  Old  Boot 
mine,  now  called  the  Mammoth,  was  opened  to  a  vertical  depth  of  about  400' 
by  an  incline  shaft,  which-  has  been  replaced  by  the  500'  two-compartment 
Mammoth  vertical  shaft,  the  old  shaft  being  used  solely  for  ventilation 
and  pump-cokimns.    The  Union  shaft  also  has  two  compartments. 

The  mine  has  a  450-h.  p.  steam  plant,  ^vdth  5  hoists,  of  12  h.  p.  200 
h.  p.  each,  largest  good  for  1,000'  depth.  Equipment  includes  2  two-stage 
Norwalk  air-compressors,  of  lO-drill  capacity  each,  and  15  power  drilb. 
Buildings  include  20x30'  and  30x80'  machine  shops,  of  wood,  sheathed  with 
corrugated  iron,  a  36x40'  carpenter  shop,  18x50'  smithy,  store,  bunk-houses, 
boarding-houses,  changing-houses,  and  20  dwellings.  The  property  in- 
cludes an  old  100-ton  matting  furnace,  1^  miles  from  the  mine,  which 
probably  will  not  be  used  at  all,  unless  rebuilt,  modernized  and  greatly  en- 
larged, and  a  10  ton  experimental  mill,  20x40',  having  1  Gates  crusher,  1 
set  of  rolls,  2  Hartz  jigs,  1  Wilfley  table,  1  vanner,  1  sizer  and  1  sam- 
jJer.  In  order  to  secure  rail  connection  with  the  Southern  Pacific,  the 
Imperial  company  built  the  standard-gauge  Arizona  Southern  Railway,  21  miles 
in  length,  from  Silver  Bell  to  Re<lrock,  equipped  with  2  locomotives  and  5  cars. 

Production,  1904,  was  3,030,632  lbs.  fine  copper,  and  for  1905  was 
5,687,152  lbs.,  and  should  reach  circa  7,000,000  lbs.  in  1906.  Plans  are  be- 
ing made  for  a  reduction  plant,  to  be  located  at  Redrock,  and  it  is  hoped  to 
begin  the  work  of  actual  construction  during  1906.  The  plant  will  include 
both  conoentmtor  and  smelter,  of  about  300  tons  daily  capacity  each,  giving 
a  total  capacity  of  ciica  500  tons  of  raw  ore  daily,  and  will  be  erected  and 
equipped  as  the  first  unit  of  a  much  larger  plant,  to  which  additions  may 
be  made  from  time  to  time,  as  circumstances  render  advisable.  Other  work 
planned  for  1906  includes  deepening  the  Mammoth  shaft  to  1,000',  and  in- 
stalling a  40-drill  Nordbeiig  at r-coin pressor. 

The  Imperial  Copper  Co.  has  the  same  management  as  the  Tombstone 
Consolidated  Co.,  which  is  composed  of  experienced,  capable  and  successful 
mining  men  and  capitalists.    The  property  b  well  handled,  and  gives  prom- 
ise of  making  a  large  and  profitable  mine. 
IMPERIAL  COPPER  CO.  ONTARIO. 

Letter  returned  unclaimed  from  former  office,  Duluth,  Minn.     Organ- 
ized November,  1899,  to  exploit  bomite  ore  deposits  in  the  Parry  Sound 
district  of  Ontario. 
IMPERIAL  COPPER  ft  GOLD  MINING  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.     Was  promoted  in  Mil- 
waukee.    Lands,  on  upper  Cow  Creek,  are  said  to  show  a  30'  schist  dike, 
carrying  chaloopyrite  in  small  quantities.     Idle. 
IMPERIAL  COPPER  MINING  CO.  •        CALIFORNIA. 

Letter  returned  unclaimed  from  former  mine  office,  Pollasky,  Fresno 
Co.,  OaL  Property  was  the  Painter  mine,  showing  a  vein  of  4'  to  7'  width, 
traversing  diabase  and  amphibolite  schist,  and  carrying  oxidized  ores  av- 
eraging 15%  copper,  with  gangue  of  talcose  schist.  Has  3  shafts,  deepest 
tic.     Idle  for  eome  years. 
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IMPERIAL  COPPER  MINING  CO,  UTAH, 

Apparently  merged  in,  or  is  controlled  by,  Nevada-Utah  Mines  &  Smel- 
terF  Corporation. 
IMPERUL  GOLD  &  COPPER  MIRING  CO.  UTAH, 

Succeeded,  H>03,  by  Imperial  CJopper  Mining  Co. 
IMPERIAL  MINING  CO.  WASHIKGTOll. 

tjfiiee:  care  of  Jas.   E,   Dupree,  president,    Marysville,   Wash,     Mine 
office;    SUverton,     Snohomisli    Co,^    Wash.     Lands,     11     d&ims^  allowing 
a  contact  vein  between  diorit^  and  conglomerate,  ores  carrying  gold,  eil- 
ver,  cop|x^r  and  lead.     Pnesumably  idle, 
IMPERIAL  MONTANA  COPPER  MINING,  MONTANA* 

SMELTING  &  WATER  POWER  CO. 

Dead,  1903.     Ri^sur^  ctt^d,  rirra  1904,  as  Bomite  C-opper  C6. 
IMPERIAL  PAINT  &  COPPER  CO,  CALIFORNIA. 

Mine    ofiice:    8pence\411e,    Nevada   Co.,    Gal.     Otto   W'oebler,    superin- 
fendent.     Mine  is  developed  open-cast^  and  has  steam  power. 
IMPERIO  COPPER  CO.  MEXICO- 

Office:  Tucson,    Ariz.     Lands   are   eaid    to   be    near    Imperio,    Sonora, 
Mexico,  whieh  is  not  a  postofTut^. 
INCA  MINING  A  MILLING  CO.  IDAHO. 

Office;  Colfax,  Idaho.     Mine   office:  Cnpmm,  Washingrton  Co.,   Idaho, 
M.  O.  Reid,  superintendent,  at  laKt  acrotints.     Property  is  the  Mineral  World 
inine,  carrying  auriferous  and  cuprifrrous  silver-k-ad  ores. 
INDEPENDENCE  COPPER  &  GOLD  MINING  CO.  UTAH. 

Office:  care  of  E.  O.  Leathenvood,  secretary-treasurer,  Salt  Lake  City, 
Utah.     Chas,    Park,   president:   E.    R.   Morgan,   general  manager.     Organ- 
ized 1904,  with  capital izntion  $50,00(),  shares  10  centa  p^tr.     Lands,  7  claims, 
in  f he  Littk"  Cottonwood  district  of  Salt  Lake  county.     Presumably  idle, 
INDEPENDENCE  MINE,  MONTANA. 

An  idle  and  slightly  de%*eloped  projierty,  on  the  Tobacco  Plains,  near 
Ivalispell,  Flathead  county,  Montana,  claimed  to  ahow  a  2S'  vein  carr3rin£ 
S%  copper  find  Si  to  $10  gold  per  ton. 
INDEPENDENCE  MINING  CO.  COLORADO. 

Mine  office:  Turret,  Clmffee  Co.,  Colo.    Ores  carry  copper  and  gold. 
Has  stc?am  power  and  employed  circa  15  men,  at  laat  accounts. 
INDEPENDENCE  MINING  CO,  IDAHO. 

Mine  office:   Mulbn,  Shoshone  Co.,  Idaho.     Lands  adjoin  the  Coppi.*r 
King  mine,  on  the  east,  and  give  a  prommtng  mirface  showing*     Comp,iMy 
plans  cuttin^x  the  vein*  at  depth,  by  an  800'  tunnel, 
INDEPENDENCE  BONING  CO.  WYOMING. 

Office:  care  of'  H-  O,  Granherg,  secretary  and  treasurer,  366  Tenth  St.^ 
Oshkosh,  Wis.  Mine  office:  Dillon.  Carbon  Co.,  Wyo.  Employs  4  men. 
E.  W.  Honchen,  president  and  superintendent;  C.  G.  Peterson,  vice^pres* 
ident;  Frank  Earle,  considting  engineer.  Orpanized  J»ine  28,  1904,  vrndcr 
laws  of  Wyoming,  with  capitalization  Sl,OftO,t¥K),  shares  $1  par,  as  Buccesaor 
*f  the  I^i-iphton-Gentry  Mining  Co.     Lands,  6  claims,  patented,  arrn    12C 
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acres,  fn  the  Battle  Lake  district,  showing  eruptive  metamorphic  country 
rocks,  carrying  an  11'  contact  vein  between  quartzite  and  diorite,  opened 
by  a  ISC  shaft  and  a  250'  tunnel,  showing  occasional  stringers  of  3'  to  ITT 
width,  canying  a  little  chalcop>Tite,  assaying  12%  copper,  with  small  quan- 
tities of  nickel  and  cobalt,  and  traces  of  gold  and  silver. 
nVDEPERDENCE  MmmG  &  SMELTING  CO.  MEXICO. 

Mine  office ;  Guachinango,  Jalisco,  Mex.    Said  to  have  a  reduction  plant 
in  operation,  late  in  1905. 
nVDEPERDENCIA  MINING  CO.  MEXICO. 

Office:   St.    Paul,   Minn.    Mine  office:   Ameca,  Jalisco,     Mct.    C.    D. 
O'Brien,  manager.    Has  aigentiferous  copper  ores,  developed  by  a  SOO'  shaft 
and  a  375'  tunnel. 
INDEPENDENT  MINING  CO.  WASHINGTON. 

Office:  care  of  Edward  Peterson,  705  First  Ave.,  Seattle,  Wash.  Mine 
office:  Baring,  King  Co.,  Wash.  Lands,  sundry  claims,  on  the  north 
fork  of  Fortune  Creek,  Kittitas  county,  Washington,  claimed  by  company 
to  show  14  veins  of  galena,  2  gold  veins,  1  cobalt  vein,  and  an  asbestos 
deposit,  one  gold  vein  being  asserted  to  be  30'  to  70'  wide.  The  company 
claims  too  much. 
IND£  reduction  CO.  MEXICO. 

Works  office:  Ind^,  Durango,  Max.    Is  said  to  have  a  smelter,  known 
,as  La  Roca. 
ntDEX-BORNTTE  COPPER  MINING  CO.  WASHINGTON. 

Office:  36  Dexter  Horton  Bldg.,   Seattle,  Wash.     Mine  office:  Index, 
Snohomish  Co.,  Wash.     A.  M.  Watt,  secretary  and  treasurer.     Lands,  about 
3  miles  from  Index,  show  a  2'  vein,  carrying  bornite,  giving  assays  of  16%  to 
50%  copper  and   6  oz.  to  8  oz.  silver  per  ton.     Idle. 
INDEX-HORSESHOE  MINE.  WASHINGTON. 

Office:  care  of  F.  Dancl,  217  Columbia  St.,  Seattle,  Wash.     Mine  office: 
Index,  Snohomish  Co.,  Wash.     Idle  some  years. 
INDEX  INDEPENDENT  MINING  CO.  WASHINGTON. 

Dead.     Lost  lands,  Jan.  1,  1905. 
INDEX  MINING  CO.  WASHINGTON. 

Office:  care  of  Lot  Wilbur,  president  and  general  manager,  Snohomish, 
Wash.  Mine  office:  Index,  Snohomish  Co.,  Wash.  Lands,  5  claims,  known 
as  the  Miller  mine,  opened  by  tunnels  of  300'  and  800',  showing  chalcocite, 
bornite  and  chalcopyrite,  in  a  12'  vein  of  concentrating  ore  carrying  a  2' 
paystreak  of  smelting  ore,  on  the  footwall,  values  being  mainly  in  chalco- 
cite and  bornite. 
INDEX-PEACOCK  MINE.  WASHINGTON. 

Office:  care  of  F.  Danel,  217  Columbia  St.,  Seattle,  Wash.     Mine  office: 
Index,  Snohomish  Co.,  Wash.     A  prospect,  slightly  developed.    Idle  for 
some  years. 
INDIANA-ARIZONA  MINING  CO.  ARIZONA. 

Mine  office:  Silver  Bell,  Pima  Co.,  Ariz.    Lands,  sundry  claims,  in  the 
Silver  Hill  Mountains. 
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mmkHA  COPPER  CO.  michigak. 

Ortice:  15  Willlum  St.,  New  York,  John  H.  Stanton^  president.  Lands, 
1,280  acres,  in  Sections  21,  27  and  2M,  Town  51  North.  Hiinpe  37  West.  *)n- 
t'OOagon  county,  Michigan.  Paid  in,  on  capital  stocky  il  78,708.  Has  2 
shafte,  each  of  180'  depth,  B.od  expended  $175,000,  drca  1^2-1865.  Since 
idle, 
EfDIANA  COPPER  CO,  WYOMING. 

Mine   office:  Huhnes,   Albany  Co.,   Wyo.     Lands,   6  claims,   near   the 
Rambler  mine.     Idle. 
INDIANA  DEVELOPMENT  CO.  ARIZONA, 

Mine  office:  Silver  Bell,  Pima  Co.>  Ariz,  Geo.  H.  Smith,  Eoanager, 
Lands  lie  i?outh  of  the  Inj|K*rial  mine»  in  the  Silver  Hill  Mountains,  circa 
7  miles  from  the  Arizona  Southern  Railroad.  Country  rock^  are  limestone 
and  quart  zito,  ifihoNvinja:  contact  veici5  carryixig  aulpliide  ores,  with  limestone 
ganpue,  at  depth  of  55'  to  150'. 
INDIANA  MINING  CO.  OREGON. 

Uffiee:  25  Becker  Bklg.,  Anderson,  Ind:  Mine  office:  Medical  Springs, 
Baker  Co.,  Ore,  John  W.  Messner,  president  and  general  manager;  J.  W, 
Mr  Alpine,  vioe-pre&ident ;  W.  G.  Drowley,  secretary;  Dr.  W.  J,  Stapbh, 
treajiiirer;  Dr.  A.  L.  Cleaver,  auditor;  W.  L.  Meyers,  stipe rintendent.  Organ- 
ized June  18,  lOO:^,  under  li*ws  of  Oregon,  with  capitahzation  51,500,000, 
shares  $1  par.  Lands,  11  claims,  circa  25  miles  ea^t  of  Biikcr  City,  also  a 
280-acre  townsite,  Iwught  June,  1005,  shomng  strong  outcrops  and  carrying 
a  contact  vein,  betwoeti  porphyry  and  gn?eti.stone,  showing  argentiferous 
and  auriferous  copper  .sulphidt^s,  with  c|uartjc  gangue,  averag^ing  2%  to  3% 
copper,  with  occasional  one  of  higher  grade.  Main  sliaft  is  330',  with  circa 
2,000'  of  workings.  Equipment  includes  a  3-ton  Leyner  hoist,  good  tor 
LOGO',  a  4-drill  Leyner  air-comprc^^sor,  8  (xiwer  drills  and  a  small  electric 
light  plant.  Buildings  include  a  16x30'  office,  40x70'  slmfthouse,  40'  high, 
and  a  boarding-house.  A  precipitah'on  plant  is  Ixnng  built,  tliis  having 
7  tanks,  eacli  4x4x3'.  Mine  has  about  5,fXH)  tons  of  ore  on  the  dumps,  broken 
in  develo|jf  no  Tit.  Prop'rty  is  considered  promisLng. 
INDUINAPOLIS  COPPER  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  fonner  mine  office,  Riverside,  Oaiixiti 
Co.,  Wj'o.     Lands,  14  ciainiis,  «>  miles*  soutlieaist  of  Riverside.     Has  steiLtii 
power. 
INDIANA-SONORA  COPPER  &  MINING  CO.  MEXICO. 

Office:  IKI  John  St.,  New  York.  Mine  office i  La  Cbnaneft,  Sonoru, 
Mexico.  Employs  2t»0  men.  Ja^,  Douglus,  pn-sident,  Oo.  Notman,  seen - 
tary  and  treasurer;  WalU^r  IkmgUs,  getieral  manager;  Geo,  A.  Ltiird,  sujxM' 
ntendent;  tl.  A.  lirytfi,  engineer.  Lands,  104  pertenenciaa^  showing  count  ly 
rocks  6f  rhyolite  quartzitc  and  hmcfftomj,  carrying  at  least  four  large  and 
very  irregular  ore  bodies*  of  nearly  horizontal  dip,  main  ore  l^ody  showing 
a  width  of  300',  and  a  proven  length  of  6<XK,  caryring  chalcocite  and  dial* 
copyrite  avemeing  about  4^^,  ct>pper-  Development  is  by  shaftis  of  lOtl*, 
afKr.  :my,  \m\  200',  MM)',   150'.  and  my,  and  l»y  the  Llave*nnn»h  V^fH)' 
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and  the  Eureka  tunnel,  1,200'.  Mine  lias  a  total  of  12,000'  of  workings, 
with  ckca  400,000  tons  of  milling  ore  in  sight.  The  Llave  tunnel  reaches 
the  main  ore  body,  which  lies  in  ground  adjoining  the  Capote  mines  of  the 
Greene  Consolidated. 

The  mine  has  7  hoists,  of  25  h.  p.  to  150  h.  p.,  an  air-compressor,  power 
drills,  and  25  buildings,  including  a  20x20'  carpenter  shop,  25x50'  machine 
shop,  20x40'  smithy,  office,  laboratory,  general  store  and  dwellings. 

In  spring  of  1906,  ore-bins  were  being  built  at  the  mouth  of  the  Llave 
tunnel,  and  a  narrow-gauge  railroad-line,  to  connect  with  the  Greene  Con- 
solidated road,  was  being  constructed,  and  it  was  planned  to  begin  shipments 
shortly,  to  the  Copper  Queen  smelter,  at  Douglas.  Management  is  of  the 
best,  and  property  is  regarded  as  likely  to  make  an  important  low-grade  mine. 
nVDIAN  GROUP  COPPER  CO. 

Has  disappeared  from  former  office,   i016-25  Broad  St.,  New  York. 
S.  M.  Biddison,  president.    Apparently  an  addled  egg. 
mDIAN  QUEEN  MIIIE.  MOHTANA. 

Mine  office:  Apex,  Beaverhead  Co.,  Mont.  Employs  circa  75  men. 
Is  owned  by  the  Western  Mining  Co.,  but  is  held,  under  a  $125,000  bond 
and  lease,  dated  Dec.  8,  1904,  by  the  Amalgamated  Copper  Co.  Lands, 
one  patented  claim,  area  20  acres,  also  a  3-acre  millsite,  in  the  Utopia  dis- 
trict. Country  rocks  are  granite,  dolomite,  and  quartzite,  showing  2  con- 
tact veins,  between  granite  and  limestone,  averaging  8'  to  W  width,  devel- 
oped by  shafts  of  150'  and  220',  and  an  820'  tunnel,  with  1,600'  of  underground 
openings,  estimated  to  show  50,000  tons  of  ore,  witli  10,000  tons  blocked  out 
for  stoping.  It  is  planned  to  sink  the  main  sluift  to  SCXy  depth.  Property 
shows  nearly  every  commercial  ore  of  copper,  except  enargite,  ores  being 
mainly  chalcocite  and  chalcopyrite,  giving  average  returns  of  circa  9% 
copper,  4.5  oz.  silver  and  40c.  gold  per  ton.  Mine  was  opened  1867,  and 
has  been  worked  since,  intermittently,  by  leasers.  Has  steam  and  gas- 
oline power,  with  a  smelter,  connected  by  tramway  with  the  shafts.  Smel- 
ter has  a  30-ton  36*  circular  w^ater-jacket  blast-furnace,  and,  when  operated, 
made  matte  averaging  55%  copper,  27  oz.  siher  and  0.13  oz.  gold  per  ton. 
Nearest  railroad  is  the  Oregon  Short  Line,  7  miles  distant.  Production, 
1903,  was  about  700  short  tons  fine  copper. 
COMPAffiA  INGLESA  DE  MINAS.  CHILB. 

Local  Chilean  name  for  the  Copiap6  Mining  Co.,  Ltd. 
COMPAGNIE  D^INGUARXn.  MEXICO. 

Office:  Paris,  France.  Mine  .office:  Inguardn,  Michoacdn,  Mexico. 
J.  L,  Phillips,  manager.  Employs  circa  300  men.  Is  a  close  corporation, 
with  capitalization  12,000,000  francs,  controlled  by  the  French  branch 
of  the  Rothschild  family,  and  a  considerable  proportion  of  the  company's 
stock  is  owned  by  the  Compagnie  du  Boleo.  Price  paid  for  the  property 
was  1,500,000  pesos,  Mexican,  equal  to  $750,000. 

Lands,  185  pertenencias,  area  457  acres,  also  5,000  pertenencias  held 
under  condession,  in  the  Tacambara  district,  lying  on  the  plateau  of  the  vol^ 
cano  JoniUo,  drca  1,600'  above  the  plains.    The  mountains  form  a  sucoes- 
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ejoti  of  rug^ETCtl^  almost  innpcetkiiblc'  |K'aks,  with  on*  outcrops  near  their  crests, 
these  having  a  gtMivi'tiUy  east  and  vent  trend,  witli  widths  of  90'  to  200'. 
Country  rock  is  granite,  in  several  stages  of  alteration,  capped  by  a 
siliciousUmestoneof  200' to30U'  thickne*^.  Ores  of  the  district  range  1,5%  to 
65%  copper,  vdxh  2  oz.  to  100  oz,  silver  and  from  a  trace  up  to  1  oz.  gold  per  ton, 
OiBa  of  tlie  Inguanin  are  almost  exclut^ively  sulphide,  the  ore  body,  of  im- 
mense size,  carrying  disseminated  clialcocito,  chalcopyrite,  and  a  little  bomite, 
with  gmnite-|X)rph3.Ty  gangue,  gold  values  being  slight,  but  silver  values 
cooiiiderable-  Estimates  of  size  and  value  of  ore  bodies  vary  greatly,  but 
the  best  authorities  give  an  estimated  average  value  of  3,25%  copjjer^  with 
about  3,000,000  tons  developed.  The  proven  depth  of  the  ore  is  about 
300  metres,  at  which  deptli  the  ore  body  appari?ntly  cuts  off.  The  ore  is 
weU  suited  for  concentration,  and  it  is  planned  to  put  about  8  or  10  tons 
into  1,  before  smelting.  The  mine  ia  opened  by  a  2,500^  tunnel  and  2  main 
shafts,  deepest  350',  levels  being  opt^ned  every  80',  Bt>ih  ore  and  country 
rock  are  exceedingly  finn,  and  tlie  mine  will  reciuin?  Ultle  or  no  timbering. 

The  Iiiguardn  has  steam  power,  and  1ms  developed  circA  200  h.  p..  at 
Mata  do  Pliintiino,  f>H  miles  from  the  mine,  from  a  stream  with  an  avail- 
able hf»nd  of  030*,  flowing  at>out  SO  litrt*s  jier  second,  and  fed  by  springs 
tlmt  burst  forth  from  the  foot  of  Mt,  Junillo,  aljout  150  years  ago,  after  the 
last  eruption  of  that  volcano. 

The  company  has  secured  cotiiplete  surwys  and  plans  for  building  a 
railroad  line  from  tlie  mines  to  Zihuatariejo,  on  tlie  Pacific,  south  of  Acapiileo. 
The  route  of  the  proposed  railroad  traverses  a  rugged  country,  and  the  line 
would  require  several  years  to  construct,  Survej^  also  have  been  made 
for  a  short  Unc,  connecting  the  mines  with  the  Uniapdn  branch  of  tlie  Mex- 
ican National  railway,  which  is  alxjut  75  kilometres  distant. 

Owing  to  its  inaccessibihty,  and  to  the  fact  that  the  property  is  con- 
trolled by  the  Uothschilds,  many  misleading  stories  Imve  been  printed  re- 
gartling  tlie  Inguardn,  and  the  popularly  uceepted  estiniates  of  its  riehn<*ss, 
size  and  productive  eapticity,  are  much  exaggerated.  The  mine  lias  a  large 
body  of  low-grade  ore,  and  should  make  a  considemble  producer  In  time, 
but  its  ores  are  not  equal,  in  quantity  or  quality,  to  those  possessed  by  sev- 
eral other  Mexican  mines.  Development  is  proceeding  very  cautiously  and 
slowly,  and,  at  the  rate  of  previous  progress,  several  yeara  will  be  requiretl 
to  make  the  Inguarttn  a  producer,  and  it  is  not  probable  tliat  production 
Ijc  attempted  until  rjil  connections  are  secured. 
INSPIRATION  MINING  CO.  ARIZONA* 

Mine  otlice:  Globe,  Gila  Co.,  Ariz,  John  D.  Coplen,  manager.  Landfl, 
simdry  claims,  in  the  Globe  district,  developed  by  2  tunnels,  known  na 
the  Mercer  and  Woodson,  Company  plans  building  a  concentrator,  and 
planned  Ix-ginning  shipments  to  the  El  Paso  or  Old  Dominion  smelters, 
in  the  spring  of  1906. 
niTERCOLONIAL  COPPER  CO.  NEW  BRUNSWICK, 

Office:  702  Banigan  Bldg.,  Providence,  R.  I.  Mine  office:  l>orchester, 
Westmorebnd  Co,,  N.  B,     Darius  L,  Goff,  president ;  T,  J,  Edwards,  secro- 
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tary.  Organized  1899,  under  laws  of  Arizona,  and  capitalization  decreased, 
1906,  to  $2,000,000,  shares  $5  par,  in  preferred  and  common  shares,  latter 
with  restricted  voting  privileges.  Lands,  250  acres  freehold  and  1,100 
acres  leasehold  from  the  crown,  showing  a  blanket  vein  carrying  carbon- 
ate and  sulphide  ores,  said  to  give  returns  of  3%  to  4%  copper.  Has  shafts 
of  W,  75',  and  150',  also  a  1,500'  drainage  tunnel,  with  about  8,000'  of  un- 
derground openings.  The  reduction  works  include  a  200-ton  concentrator, 
leaching  plant,  and  electrolytic  refinery.  Equipment  includes  2  boilers,  4 
engines,  crusher,  roUs,  15  tubular  roasting  furnaces,  six  300-ton  leaching 
vats  and  two  50-kw.  dynamos.  The  electrolytic  plant  has  550  lead  cathodes, 
and  550  lead  anodes,  22x33*'  each,  giving  a  plating  surface  of  5,000  square 
feet,  for  the  deposition  of  electrolytic  copper.  Plant  also  includes  tanks 
for  precipitation  of  metal  on  scrap  iron.  The  reduction  plant  did  not  prove 
satisfactory,  machinery  going  wrong  after  making  about  50  tons  of  fine 
copper.  Company  is  out  of  funds,  and  property  idle  since  1904. 
mXERIOR  MINING  &  TRUST  CO.  ARIZONA. 

Mine  oflfice:  Wickenburg,  Maricopa  Co.,  Ariz.     F.  X.  O'Brien,  super- 
intendent.  Lands,  sundry  claims,  in  the  Black  Rock  district,  circa  16  miles 
cast  of  Wickenburg.     Company  planned  starting  work  early  in  1906. 
INTERMOUNTAIN  GOLD  &  COPPER  MINING  CO.  IDAHO. 

Mine  office:  Pocatello,  Bannock  Co.,  Idaho.     G.  B.  Rogers,  president; 
Frank  Ball,  treasurer;  G.  A.  Clark,  secretaiy.     Lands  are  the  Lost  Horse 
group,  on  the  Ft.  Hall  Indian  reservation,  opened  by  a  50'  shaft,  said  to  be 
bottomed  in  good  ore. 
INTERMOUNTAIN  MINING  &  INDUSTRIAL  ASSOCIATION.  UTAH. 

Letter  returned  unclaimed  from  former  office,  care  of  L.  J.  Moser,  man- 
ager, Salt  Lake  City,  Utah.  Mine  office:  Bingham  Canyon,  Salt  Lake  Co., 
Utah.  Lands,  10  patented  claims,  area  135  acres,  bought  1905,  from  Mystic 
Shrine  Gold  &  Copper  Mining  Co.,  in  the  West  Mountain  district,  showing 
several  ore  bodies,  of  wliich  one,  ranging  from  6''  to  20'  width,  has  given 
average  assays  of  circa  6.5%  copper,  18.8%  lead,  10  oz.  silver  and  $2  gold 
per  ton,  from  chalcopyrite  and  galena,  opened  by  4  sliafts,  deepest  200', 
and  8  tunnels,  longest  700',  with  circa  3,000'  of  underground  workings.  Has 
steam  power  and  is  reached  by  the  Copper  Belt  railroad.  Company  said 
to  plan  installing  a  mill  to  treat  low-grade  ores. 
INTERNATIONAL  CONSOLIDATED  SMELTING  &  MINING  CO.   MEXICO. 

Office:  care  of  Dr.  J.  M.  Bishop,  president,  12  West  38th  St.,  New  York. 
^m.  L.  Saunders,  secretary.  Organized  January  1 ,  1904,  by  merger  of  Mexican 
Lead  Co.  and  Guaynopa  Smelting  &  Reduction  Co.  Lands  of  latter,  254 
pertenencias,  area  133  acres,  in  Guaynopa  Cailon,  district  of  Guerrero,  Chi- 
huahua, Mexico,  show  ores  carrying  5%  to  8%  copper,  with  good  silver 
values.  Company  was  promoted  by  Daugherty  &  Albers,  with  the  assist- 
ance of  C.  B.  James.  None  of  the  promotions  of  Daugherty  &  Albers  are 
regarded  favorably. 
INTERNATIONAL  COPPER  CO.  COLOMBIA. 

Office:    71    Broadway,     New   York.    Wm.    R.    Townsend,     president; 
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Arthur  F,  Cartnody,  vioe-presittem ;  Wm.  H.  Martin,  secretary  and  tieasufer. 
Origanized  October,  l9fX),  umirr  laws  of  Arizona,  with  capitalization  $l,000,000| 
shareB  SI  par.  Lands,  2,3fK)  acres,  near  Natagaima,  Tolima,  Cdlombia, 
claimed  to  give  a  good  copfxT  showing.  Company  apparently  ia  merely 
a  bluff,  80  far  as  actual  niining  is  conct-med* 
INTERITATIONAL  COPPER  CO,  UTAH. 

Merged,  1003,  in  Diri^o-La  Sal  Gold  &  Copper  Mining  Co. 
INTERNATIONAL  COPPER  CO.,  LTD.  ARGENTINA. 

Offices:  50,  Cannon  St.,  London,  E.  C,  Eng.,  Capt.  W.  B.  McTaggarl. 
chainnan;  A.  DmigerMd,  eecrctary.  Organized  July  7,  1W5,  with  capi- 
talization £100,000,  sluin>s  £1  par;  issue^i,  £25,000.  Was  formed  to  finance 
the  Famatina  Development  Corporation,  Ltd,,  having  bought  £20.000 
delx'Dtunjs  and  £20/J00  income  bond«  of  that  company,  and  liaving  agreed 
to  advance  £60,000  additional,  at  C^/V  ^  f*^r  the  erection  of  a  smelter,  if  required. 
INTERNATIONAL  COPPER  CORPORATION^  LTD.  NEW  CALEDONU. 

Dead,     Landn  sold,  1900,  to  Caledonian  Mininp  Corporation. 
INTERNATIONAL  COPPER  &  COLORADO,  MONTANA  &  MEXICO. 

GOLD  CO. 

Office:  1122-135  Adams  St.,  Chicago,  Ills.  Albert  O.  Beaumsne,  presi- 
dent; A,  P.  Ballon,  sccretivry  and  treajjurer;  W.  C  Herml>ueclier,  general 
manager;  Gad  Freeman,  superintendent.  Organized  1890,  under  laws  of  Ari- 
zona, with  capitalization  $3,000,000,  shares  $1  par.  Lands,  M9  claima,  area 
drca  400  acres,  in  Routt  county,  Colorado,  Madison  and  Misfioula  coun- 
ties, Montana,  and  in  the  states  of  Sonora  and  Sinaloa,  Mexico.  Has  a  shaft 
of  280'  in  Montana,  and  a  60'  sliaft  in  Colorado.  Ores  are  sulphide  in  Cob- 
fado,  carbonate  in  Montana,  and  carbonate  and  oxide  in  Mexico.  The 
Escaknta  group,  in  C-olorado,  is  undeveloped.  The  Montana  propertioa 
are  in  name  of  Montana  Copper  &  GoM  Mining  Co.,  and  the  Mexican 
lands  are  in  name  of  Santa  F^  Gold  it  Copper  Mining  Co,  Both  of  latter 
named  corporations  are  controlled,  through  majority  stock  interest,  by  the 
International  C43pper  &  Gold  Co.  Apparently  all  properties  are  idle.  Not 
favoralily  regarded  . 
INTERNATIONAL  COPPER  MINING  CO*  ARIZONA. 

Office;  P.  O.  Box  530,  Hancock,  Mich.  Mine  office:  care  of  Cart  Claus* 
en,  general  manager,  Bisbee,  Cochise  Co,,  Ariz.  Fred,  J.  Ba^tlen,  presi- 
dent; R,  Mount  Beattie,  secretary;  Geo,  H.  Nichols,  treasurer.  Organized 
May  IS,  1903»  under  laws  of  Arizona,  with  capitalization  $3,000,000,  sharea 
110  par.  Lands,  11  patented  claims,  near  Solomon  Springs,  6  miles  south- 
east of  Bidbiie,  in  the  Wjirren  district.  Idle  »ince  birth. 
INTERNATIONAL  COPPER  MINING  &  MILLING  CO.  WYOmNG, 

OffRv:  care  of  V.  M.   Dunn,  Minneap>li5,  Minn.     Letter  returned  un- 
claimed from  fonner  mine  ofiic^*,  Encampment,  ('iirbnn  Co.,  Wyo. 
INTERNATIONAL  EXPLORATION  &  INVESTMENT  CO,  ARIZONA. 

iSucewddL  circa  1002,  by  Lady  Helen  Copper  Mining  Co. 
INTERNATIONAL  GOLD  h  COPPER  CO..  LTD.  OHTARIQ, 

Office:  Mooney-Brii*bane  Bldg.,  Buffalo,  N.  Y.     M,  M.  Wall,  president; 


I 


INTERNATIONAL.  69:» 

O.  W.  Stanley,  treasurer;  E.  F.  Goff,  secretary;  R.  E.  Erdmann,  superintend- 
ent;   Organized   under   laws  of   Arizona,   with   capitalization    $3,000,000, 
shares  $1  par.     Lands,  sundry  claims  in  the  Hastings  district  of  Frontenac 
county,  Ontario,  developed  by  a  lOO'  shaft.     Presumably  idle. 
niTERNATIONAL  GOLD  &  COPPER  MINING  CO. 

Office:  62  Commercial  Blk.,  Salt  Lake  aty,  Utah. 
INTERNATIONAL  GOLD-COPPER  MINING  CO.  BRITISH  COLUMBIA. 

Dead.     Lost  lands,  at  Rossland,  circa  1899. 
INTERNATIONAL  MINE.  MEXICO. 

Office:  care  of  H.  E.  Dugan  &  Co.,  owners,  Douglas,  Ariz.  Lands, 
sundry  claims,  circa  15  miles  south  of  Douglas,  on  the  Nacozari  railroad, 
Arizpe  district,  Sonora,  showing  a  2^  to  6'  quartz  vein,  canying  carbonate 
ores  assaying  3%  to  30%  copper,  6  oz.  silver  and  occasionally  a  little  gold, 
developed  by  shafts  of  20^  to  50^. 
INTERNATIONAL  MINE  &  INVESTMENT  CO.  MEXICO. 

Office:  care  of  E.  F.  Fisher,  secretary,  Douglas,  Arizona.  Dr.  W.  E. 
lindley,  president;  J.  M.  French,  treasurer;  S.  C.  Morrison,  superintendent. 
Lands;  108'pertenencias,  adjoining  lands  of  the  Santa  Rosa  Development 
Co.,  about  4  miles  from  the  Nacozari  railroad,  in  the  Arizpe  district  of  So- 
nora, Mexico,  showing  oxide  and  carbonate  ores,  giving  good  assay  values  in 
copper,  lead  and  silver,  with  small  gold  values.  Also  owns  sundry  mineral 
lands  in  the  Mulatos  district  of  Sonora,  circa  200  miles  south  of  Santa  Rosa. 
INTERNATIONAL  MINING  CO.  COLORADO. 

Bline  office:  Black  Hawk,  Gilpin  Co.,  Colo.  Geo.  F.  Johnstone,  man- 
ager, at  last  accounts.  Ores  carry  gold,  sUver  and  copper.  Has  steam  power. 
INTERNATIONAL  MINING  CO.,  LTD.  ONTARIO. 

Office:  care  of  V.  E.  Metzger,  secretary  and  treasurer,  Sault  Ste.  Marie, 
Mich.  C.  S.  Beadle,  general  manager.  Lands,  1,400  acres,  known  as  the 
Brady  location,  lying  east  of  the  Mississagua  river,  in  Patton  and  Thomp- 
son townships,  30  miles  east  of  Sault  Ste.  Marie  and  5  miles  from  Dean  Lake 
station,  Algoma,  Ontario,  opened  by  12  test  pits,  deepest  24',  showing  a 
3'  vein,  canying  chaloopyrite,  assa3ring  5%  to  28%  copper,  with  small  goki 
and  sflver  values.  Idle,  at  last  accounts. 
INTERNATIONAL  MINING  &  REFINING  CO.  CHILE. 

Mine  office:    Chafiaral,  Atacama,  Chile.    Operates  a  group  of  old  mines, 
at  Chafiaral,  and  is  developing  mines  in  the  Huantajaya  district. 
INTERNATIONAL  NICKEL  CO. 

Office:  43  Exchange  Place,  New  York.  Ambrose  Monnell,  president; 
Col.  Robert  M.  Thompson,  chairman  executive  committee;  Jas.  L.  Ashley, 
treasurer;  Stephen  H.  B.  Bell,  secretary.  Organized  March  30,  1902,  under 
laws  of  New  Jersey,  with  capitalization  $24,000,000,  shares  $100  par,  half 
In  6%  non-cumulative  preferred  and  half  in  common  stock;  outstanding, 
$8,912,626  preferred  and  $8,822,661  common  stock.  Debentures,  $10,000,000 
authorized,  at  5%;  issued,  $9,982,836. 

Company  is  a  securities  holding  corporation  only,  controlling,  through 
stock  o^menMp,  the  Oanadian  Copper  Co.,  Vermilion  Mining  Co.,  Orfoid 
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Copper  Co. J  Anglo- American  Iron  Co.,  Nickel  Corpomiion,  Ltd,,  Soei^ti 
Miniere  Caledoiiruenne  ami  Amrriain  Nicki4  Work»,  also  holding  extc^nsive 
stock  interests  in  the  Soci^l^  le  Nickel  and  other  companies.  Is  commonly 
known  as  the  Nickel  Trust,  and  while  not  absiolulely  eontrolUng  the  workJ'd 
nickel  supply,  is  the  dominant  factor  in  that  industry^  and,  through  llie  Canji^ 
dian  Copper  Co*,  is  a  considerable  producer  of  copper.  Net  earnings  for  the 
first  year,  ending  March  31,  HK)S,  were  $559,000,  and  for  the  fiscal  yeiw, 
ending  March  31,  1W5,  net  earnings  were  $1,430^382,  leaving,  after  pay- 
ment of  bond  interest,  adjustments  and  ample  allowances  for  depreciation, 
a  surplus  of  $.324,379,  During  the  fiscal  year  1905,  borrowed  money,  to  the 
n mount  of  $1,000.0(10,  was  repaid. 
INTERNATIONAL  SMELTING  CO.  MEXICO. 

Office:  Kansas  City,  Mo.  Mine  office:  Suaqui  de  Batuc^  Urea, 
Sonora,  Mexico.  Capitalization  $1,000,000,  shares  $1  par.  Is  said  to  plan 
building  a  smelter  for  variows  mines  in  the  Suaqui  de  Batuc  district,  none 
of  whicli  are  hjs  yet  on  a  productive  basis,  uith  operations  seriotmly  hani- 
pered  by  depredations  of  the  Yaqni  Indians. 
INVESTORS  MINING  &  PROSPECTING  CO.  WYOMING. 

tiffice:  ear*' of  C.  B.  litigquisit,  secretary,  P.  O.  Box  132,  Encampment, 
Wyo.  Mine  office:  Rambler,  Carbon  Co,,  Wyo.  Aaron  Slot  bower,  president 
and  general  manager;  L.  8.  Niece,  ^^c^u'-p resilient.  Organized  July  11^,  1904, 
under  Laws  of  Wyoming,  \\nth  eapitalizalion  SI  ,000,000.  Lands,  8  claims  area 
circa  120  acres,  in  the  Btittlc  Lake  district,  showing  country  rocks  of  schist, 
diorite  and  quart zite,  carrying  a  contact  vein,  between  schist  and  qtiartiite, 
ranging  up  to  22'  width,  with  a  go^^'^'vo  showing  some  oxide  and  car^ 
bonate  ores,  cluinging  to  ehalcopyrite^  at  a  li(  tie  depth.  Has  a  110'  shaft.  Idle. 
INYO  COPPER  MINES  &  SMELTERS  CO.  CALIFORNIA. 

Office:  312  Pine  8t,,  San  Fiancist-o,  Cal.  Mine  office:  Keekr,  Inyo  Co., 
Cal.  E^nploys  10  men.  H.  G.  Pi^ddock,  president  and  general  mamiger. 
T.  J,  FitxsimmonSjVice-president ;  Philip  S.  Montague,  aecretarj^;  H.  L.  Wrinkle, 
engineer.  Organized  July  3,  190.^,  under  laws  of  Arizona,  with  capitalization 
$l,000,OOOj  sliares  SI  par.  Lands,  21  claims,  area  415  acres,  showing  Mme^ 
stone,  granite  and  grano-diorite  country  rocks,  with  porphyrytic  intrusions, 
carrying  8  contact  veins,  Ijetween  limestone  and  porphyry  or  grano-dioriie, 
showing  a  httle  native  copper,  malachite,  azurite,  ehalcopyrite  and  chry^v 
oolla,  in  veins  of  2'  to  40'  witlth,  giving  average  apsays  of  12%  copper, 
6  02.  silver  and  S75  gold  per  ton.  Development  is  by  ^haft«  of  35',  60' 
and  SO' and  by  tunnels  of  50' and  60'.  Company  plans  making  circa  1,5(XK 
of  openings  during  I90(i,  and  adding  a  gas  hoist  and  power  drilb. 
IOWA  NEW  MEXICO  MINING  CO,  NEW  MEXICX). 

Letter  retunifMl  uiicLiLmed  from  former  mine  office,  Scbeherville,  N.  M. 
IRIGOYEN  HERMANOS  y  CA.  MEXICO. 

Mine  office:    Huetaino,  Michoacdn,  Mexico.    Produced  48.9  metric  tons 
fine  copper,  in  1902. 
HUSH  MINES.  AKIZOHA. 

A  group  of  7  claims^  in  the  Greenlee  district  of  Gmham  county,  Arizona, 
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said  to  show  a  vein  of  W  to  15'  width,  carrying  oxides  and  altered  sulphide 

ores,  with  values  up  to  15%  copper,  opened  by  a  IW  tunnel.     Idle. 

mON  CAP  MINING  CO.  ARIZONA. 

Out  of  business.     Lands  sold  to  National  Mining  Exploration  Co. 
IRONCLAD  COPPER  MINING  CO.  OREGON. 

Office:  care  of  Dr.  P.  L.  Mackenzie,  Portland,  Ore.  W.  H.  Warren, 
secretary.  Lands,  10  claims,  in  the  St.  Helenas  district  of  Skamania  county, 
Washington,  on  which  2  veins,  gi\'ing  average  assay  values  of  about  $25  per 
ton,  from  copper,  gold  and  silver,  have  beenslightly  developed.  Presumably  idle. 
IRON  CROWN  GROUP.  ,  ALASKA. 

Sundry  claims,  near  the  Hetta  Mountain  group.  Copper  Harlx>r,  Prince 
of  Wales  Island,  Alaska.     Considered  promising,  but  idle  for  some  time. 
IRON  DTKE  COPPER  CO.  OREGON. 

Office:  Erie,  Pa.  Mine  office:  Homestead,  Baker  Co.,  Ore.  Employs 
12  naen.  C.  N.  Conrad,  president;  H.  G.  Fink,  vice-president;  A.  A.  Clauss 
secretary;  F.  F.  Curtze,  treasurer;  preceding  officers,  Geo.  R.  Metcalf  and 
Davenport  Galbraith,  directors;  Frank  E.  Pearce,  superintendent.  Organ- 
ized under  laws  of  Pennsylvania,  with  capitalization  $500,000,  shares  $100 
par.  Litigation  over  title  is  said  to  have  been  adjusted.  Property  shows 
considerable  ore,  on  the  dumps  and  blocked  out  for  stoping. 
IRON  FALLS  GOLD  &  COPPER  MINING  CO. 

Letters  returned  from  former  office,  713  New  York  Blk.,  Seattle,  Wash. 
IRON  HEAD  &  REPUBLIC  MINES  NEW  MEXICO. 

OiK-ned  by  Gilchrist  &  Dawson,  Inc. 
IRON  HORSE  MINING  &  MILLING  CO.  ARIZONA. 

Mine  office:  Globe,  Gila  Co.,  Ariz.     Organized  1904,  with  capitalization 
$500,000.     Presumably  idle. 
IRON  KING  EXTENSION  MINING  CO.  ARIZONA. 

Office:  66  Broadway,  New  York.  A  Douglass,  Lacey  &  Co.  s^vindle. 
IRON  KING  MINE.  ARIZONA. 

There  are  two  Iron  King  copper  mines  in  Yavapai  county,  Arizona. 
One  is  owned  by  the  American  Copper  Co.,  the  other  by  the  E^quator  Mining 
&  Smelting  Co.,  each  being  described  under  its  respective  corporate  title. 
IRON  KING  MINE.  COLORADO. 

Office:  care  of  F.  A.  Sideiinger,  Old  Orchard,  Me.     Property,  in  Gil- 
pin county,  Colorado,  is  said,  by  owners,  to  give  a  promising  showing  of  ores 
carrying  gold,  silver  and  copper  values. 
IRON  MASK  MINE.  BRITISH  COLUMBIA. 

Owned  by  Kamloops  Mines,  Ltd. 
IRON  MOUNTAIN  COPPER  CO.  UTAH . 

Said  to  have  claims  in  Iron  county,  Utah,  on  which  a  little  work,  done 
1902,  under  management  of  Duncan  J.  Frew,  showed  ores  carrying  copper, 
lead,  silver  and  gold. 
IRON  SILVER  MINING  CO.  COLORADO. 

Offices:  416^  Exchange  Place,  New  York,  and  523  Stevens  Bldg..  De- 
troit, Mich.     Mine  office:  Lcadville,  Lake  Co.,  Colo.     A^^hlcy  Pond,  president- 
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W.  R,  Cobb,  vioc-ppesident ;  Homer  A.  Hoit,  secretary;  Fremont  Woodniff, 
treasurer;  preceding  officers,  Hon.  Thos.  W.  Pi  liner,  Heni-y  G.  Stevens, 
DeForest  Pitine,  Samuel  E.  Reinhardt,  Anson  G.  MeCook,  Jos,  Greenough 
and  Winfield  Scott,  directors;  Waldeinar  Arent*,  fiuuncial  agent;  John  F» 
Walsh,  manager.  To  end  of  1905,  paid  43  dividends,  aggregating  $6,000,000, 
and  begun  1906  on  tlie  basis  of  20  cent  quarterly  dividends,  amoiinting  to 
I4f>0,000  yearly.  Net  proceeds,  1904,  were  $267,035.64,  and  year  was  ended 
^^ith  a  surpluH  of  S2tK1.6<X)^30.  The  Niai  Prius  Consolidated  Mining  Co.  is 
controlled,  through  stock  ownership,  and  is  leased  to  3  different  parties,  Piin- 
cipal  mine  is  opi'ned  by  the  Tucson  sliaft,  925'  deep,  on  tlie  eastern  crest  of  Iron 
Hill,  which,  early  in  1905^  was  entering  a  1S5'  ore  IxKly,  previously  locat^^d  by 
diamond  drilMiig.  The  Dome  shaft  is  operated  also.  Ores  arc  mainly  sulpb- 
ides,  carrying  pruicipal  values  in  zinc,  silver  and  lead.  Prtwiuction,  1904,  wa* 
15,805,699  lbs.  zinc,  3,608,351  lbs,  lead,  948,902  lb«.  copper,  950,067  o». 
silver,  and  3,*>49  oz.  gold.  Property  is  well  equipped  and  well  managed. 
Mm  A  ISABEL.  MEXICO, 

Office  and  mine:  care  of  Jesus  M.  Celaya  y  Ca,,  owners,  Saric,  Sonom, 
Mex,      Is  a  slightly  developed  copper  prospect,  presumably  idle. 
ISABEL  COPPER  MINING  CO.  WYOMIHG. 

I^nils  --(ilil,  (k'k)brr,  l"J02,  to  Rambler  Mining  &  Smelting  Co. 
ISHPEMING  A  BISBEE  DEVELOPMENT  CO,,  LTD,  ARIZONA, 

Atteniptetl  orguni/ntion,  1903,  under  tto  titk%  was  not  eflectetl. 
ISLAND  CITY  COPPER  MINING  CO-  WYOMIlfG. 

Office :  Eaton  Rapids,  Mich,     Letter  returned  unclaimed  from  former  mine 
office,  Saratoga,  Carbon  Co.,  Wyo.     Idle  and  apparently  moribund. 
ISLAND  MOUNTAIN  CONSOLIDATED  COPPER  CO.  CALIFORIIIA, 

Landii,  7  clainusj  in  Trinity  county,  near  the  Mendocino  coimty  line, 
California,  opened  by  a  490'  tutmel  and  by  scverul  ojien-cuts,  showing  a  vein 
ranging  up  to  130'  width  and  traced  for  alx>ut  S(KV,  capped  by  large  boulders 
carr>^ing  copper  and  iron  Milpliidi  .^,  Property  considered  promising,  Idle- 
ISLE  ROYALE  CONSOLIDATED  MINING  CO.  MICHIGAK, 

Succeeded,  March,  1S99,  by  Isle  Royale  Copper  Co. 
ISLE  ROYALE  COPPER  CO.  MICHIGAN, 

Office:  303- UHJ  Washington  St,,  Boston,  Mass,  Mine  office:  Houghton, 
Houghton  Co.,  Mich.  Employs  circa  400  men.  Albert  S.  Bigelow.  presi^ 
dent;  Norman  W.  Haire,  vice-president  and  general  manager;  Wm,  J.  Ladd, 
secretary  and  treasurer;  precetling  officers,  Clarence  H,  Bissell  and  Fnlgar 
Buffum,  directors;  Wm.  J.  IJren,  gitvneral  superintendent.  James  E.  Richards, 
mine  superintendent;  James  G.  Glanville,  mill  supt^rintendent ;  Clms.  D,  Hohl, 
chief  engineer;  John  T.  Reeder,  cliief  clerk  and  purchajsing  agent;  H.  D. 
Haddock,  clerk ;  E<lwiinl  Cole n so,  chief  mining  captain. 

Organized  March,  1899,  under  laws  of  New  Jersey,  a«  a  consolidation 
of  the  Isle  Royale  Consolidated  Mining  Co,  and  tlw  Miners'  Copper  Co,, 
with  capitalisation  |3,750,0l»,  share-s  $25  par  Annual  meeting,  fiiNt  Wrd- 
ncsciay  %u  .April,  at  Jersey  City.  The  Me  Royale  Copper  Co.  owua  150,000 
stock  in  the  Lake  Superior  Smelting  Co. 
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Lands,  3,240  aerps,  ami  an  SO-iicre  millsik^  inclutlins  the  ol*l  hh*  RoyaW. 
Gruriil  Portai;e  uml  IJtiron  IJl:^e^,  the  Dodge  and  f  mi*  [*rosfX5i"U  aiul  sunJry 
uiitJevebpe<J  buds,  with  an  option  on  the  mineral  rights  of  the  Montezuma 
tract  of  about  250  acres,  lying  next  west,  l^nds  irtcluJe  all  of  Sectionp  1, 
2  and  11.  and  part  of  Sections  3,  9,  10  and  15,  in  T.  54  N.,  R  34  W.,  also 
160  acres  in  6-<H-33,  40  acres  in  31-55-33  and  160  a<-res  in  36-55-94,  givbg  a 
compact  tract  carrying  circa  2J^  miles  of  the  strike  of  the  lodes, 

Tbe  three  old  mines  included  in  the  present  Isle  Royale  tract  made 
24,226  tons,  590  lbs,  fine  copi^er,  of  which  the  Huron  furnislied  17,883  tons, 
225  Ibfl.*  tbe  Isle  Royale  4,602  tons,  71  11  >s,,  and  the  Grand  Portage  1 J41  tons, 
2^  lbs.  These  products  were  secured  under  primitive  conditions,  and  at 
a  loBB  of  about  52.500,000,  Tbe  old  Isle  Royale  and  Grand  Portage  mines 
were  opened  in  1853,  and  the  FTuron  in  1S55.  Tlie  history  of  all  three  is 
given  in  detail  in  Vol,  I. 

The  Isle  Royale  has  3  parallel  amygdaloida  beds,  with  strike  of  N.  32**  E, 
and  dip  of  56^,  of  which  two  have  lx?en  extensively  opened,  tliese  being 
tlie  Isle  Royale  and  Portage,  the  latter  lying  approximately  200'  west  of  tbe 
fornier.  Tlie  new  shafts,  are  on  the  Isle  Royale  lode,  but  the  Portage  bed 
Is  opened  on  many  levek  by  crosscuts,  Eivst  of  the  aniygdidoida  in  tlie  "Mabhi 
vein,"  lying  ne^ir  the  Eastern  Sandstone^  4'  to  7'  wide  and  rich  in  mass  and 
barrel  copper,  but  deficient  in  stamp  rock.  It  was  opened  to  a  depth  of  about 
250',  by  John  and  Austin  Mabbs,  circa  1875,  but  has  not  been  reopened  by  the 
present  management.  There  also  are  unidentified  and  unexplored  copper 
bearing  amygdaloid^  lying  west  of  the  Portage,  and  occasioniiJ  occunenoee 
of  narrow  fissure  \eins,  cirrj^'ng  arsenical  copp'r  ores. 

No.  1  >>haft,  near  the  northern  Iwundar^*,  hsul  3  compartments  and  was 
1,335'  deep.  The  Portage  lode,  lying  150'  to  220'  to  t!ie  westward,  was 
reached  by  5  cnjsscuts,  on  the  11th  to  Ifith  Io^tIs,  inclusive,  and  about  two 
failea  of  drifts  were  openeti  thereon.  This  ,«ihaft  wa^J  completely  gutted  by 
fire,  Decembt^r,  liMJ3,  and  bus  not  been  rebuilt.  When  working,  stoping  in 
No.  1  was  about  equally  diviiled  Ijctween  the  Isle  Royale  and  Grand  Portage 
beds,  tliese  amygdaloids  being  markedly  similar  in  chamcterLstica  and  values. 

No.  2  is  a  3-compartnient  shaft,  1,335'  deep,  locatc^^l  2,2^  southwest  of 
No.  L  Skip-tracka  are  laid  with  hS-lb.  mib.  The  Lsle  Royale  lode  only 
was  stoped  from  No.  2,  before  the  bu:ning  of  No,  1,  but  since  then  thesoutlj 
drifts  of  No.  1,  on  both  lodes,  have  Ix'en  made  tributary  to  No.  2.  Concrete 
(ianvs  liave  been  built  across  the  south  drifts  of  No.  1,  at  tlie  13th  and  14th 
levels,  holding  back  the  mine  water,  and  surface  water  is  collecte<l  on  the  St h 
level  and  sent  to  No.  2  shaft,  for  forking  out.  Several  of  the  southern  drifts 
have  been  discontmued,  because  approaching  tlie  old  Huron  mine  workings, 
fillea  with  water,  of  w hich  no  accurate  maps  are  available.  Twenty  power 
drillfi  are  used  in  No.  2  shaft.  Work  on  the  Portage  bed,  during  1^*05,  was  of 
a  somewhat  negative  nature,  and  wat*  <liscontinued  before  the  end  of  the  year, 
owing  to  Ijeginning  eyploratorj'  work  on  the  Baltic  lode. 

In  addition  to  the  two  new  simfts  there  are  28  old  shafts,  in  the  three  old 
auBed,  and  maaoory  dams  have  been  built  underground,  at  various  points, 
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to  hold  buck  the  wat-crs  in  I  he  old  openin|:s»  The  Isle  Royde  bed  is  SC 
extreme  width,  in  certain  U^veU  of  No»  10  flurotj,  tlie  aoutliernmo&t  of  the  o 
siiafis,  and  ihv  lode  la  H\jpposcd  to  liavc  been  lo^t  in  the  Ixjttom  leveU.  at  the 
southern  end  of  the  Huron.  The  mine  has  about  S  miles  of  ne\s'  openings,  ai  uddi- 
tiuri  to  circa  3  mile^ol  stojxHl-out  openings  in  t  lie  old  Isle  Ho)'aleaiid  Grand  Port- 
asre  mines,  and  alxiut  5  miles  in  the  I  luron.  The  mine  has  alopt^a  opened  for  thn.'e 
to  four  yeiirs  ahead  of  rei^uirenienls,  and  no  sinking  hti^  been  done  mnee  l?K)2, 

In  19fKi  a  new  shaft  was  oj>ened,  on  Section  11,  the  Isle  Royale  lodii 
having  been  located  previously  by  diamond  drill  borings.  This  ahitft,  ten- 
tatively known  as  No.  U,  is  about  7,30CK  southwest  of  No.  2,  and  near  the 
center  of  Section  11.  The  sfiaft  found  but  a  few  feet  of  overburden,  and 
opened  phenomenally  good  ground,  rich  in  mass,  barrtd  and  slan^p  copper. 
Developments  have  shown  that  the  prijieipal  values  at  this  point  favor  iYt& 
footwalL  The  drifts  do  not  show  as  rich  irround  as  the  sliaft,  but  ar^  in 
ground  of  good  average  grade.  The  lode  shows  nvuch  epidote,  and  develop- 
ments are  promising.  No.  11  has  2  levels,  o{>ened  at  120'  intervals,  and 
carries  laterals  as  drift-stopes,  ore  l»eing  shipped  as  mined,  with  a  daily  pro- 
duction of  al>out  30  tons.  Ec^uipnient  includes  a  temporary  hou«t  and  an 
8-drill  air-corapresBor,  A  sliaft  was  stivrted,  1904,  on  Section  10,  but  wus 
diseontinuetl  because  of  the  heavy  overhunien  cncounten*d,  antl  a  diximond 
drill  sub.stituted,  the  drill-<;ore,s  sliowing  an  amygdaloid,  about  5'  of  wliich 
carries  stamp  copj:)er  in  fine  grains. 

Exploratory  work  on  the  Baltic  lode  was  begun  October,  1905»  on  See- 
tion  12.  In  July,  1906,  this  shaft  was  do\\Ti  circa  30t)\  but  for  its  entire 
depth  was  in  a  badly  disturbed  formation,  barren  of  copper.  It  is  hoped 
that  at  greater  depth  the  fonnatiLin  may  grow  more  settled,  in  wliich  prol^- 
able  contingency,  coppt^r  values  may  be  anticipjited  with  reasonable  assur- 
ance.    Equipment  at  the  Baltic  shaft  is  of  a  tcmiximry  nAtum  only. 

Shafts  Nos.  1  and  2  have  duplicate  equipments,  with  comt>inat]on 
ebaft-rockhouBes,  44x60'  on  the  ground,  and  9f/  high,  fitted  with  lS:c24' 
and  13x20*  Portage  Lake  crusliers.  Each  shaft  has  a  3,000-ton  coal-trestle 
and  a  35-drill  Nordberg  two-stage  air-wmpressor.  The  engine-liousea 
are  50x90',  of  steel  on  stone  foundations.  The  hoists  have  18'  6' 
drums,  with  lathe-turned  grooves  for  6,00fy  of  IVj*  steel  cable,  built  to  hoist 
6-ton  skips  from  a  depth  of  6,000'.  Boiler-houses  are  44x72',  with  10x72* 
coal-storage  additions,  each  housing  ihree  150-h.  p.  84*  horizontal  Burt 
boilers.  The  40x60'  machine  shop,  of  steel  on  stone  foundations,  is  well 
equipped.  A  dam,  SOOx^'itK)'  in  area  and  6'  deep,  impounds  feed-w  ater  for 
lH>iler5.  There  are  alxjut  100  good  dwellings,  mostly  new,  on  the  com* 
pany's  lands. 

The  Isle  Royale  Railioftd,  owned  by  the  company,  connects  the  mine 
and  mill  ^nth  4  miles  of  main  line  having  easy  grades,  and  is  eq\iipped  with 
one  35-ton  and  one  5.>ton  locomotive,  and  forty  40-ton  steel  rock-cars  hav- 
ing air-brakes. 

The  millsite,  at  the  mouth  of  the  Pilgrim  river,  has  nearly  one  mile 
frontage  r>n  Portage  Lake.    The  mill,    134x210',   of  steel  frame   on  stoiiB 
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foundations,  has  three  2,000-ton  rock-bins  and  three  500-ton  Nordberg 
stamps  with  circular  mortars  and  f '^  screen  openings.  E^ch  stamp  has 
32-ton  mortars,  resting  on  anvil  blocks  bedded  on  20x20'  platforms,  3'  thick, 
of  14z24'x20'  oak  timbers.  Underneath  each  platform  is  a  caisson,  reach- 
ing to  bedrock,  made  of  5-16'  boiler  steel,  74'  long,  and  12'  in  diameter,  until 
near  the  top,  where  there  is  a  bell-shaped  flare,  20'  in  diameter,  to  support 
the  oak  platforms  under  the  an\-il  blocks.  The  caissons  and  spaces  between 
are  filled  with  concrete.  The  dressing  floor  has  72  rough  jigs  and  30  fin- 
isher jigs,  of  the  Pamall-Krause  type,  slime-tables,  and  1  Bartlett  and  2 
Wilfley  concentrators  to  treat  the  slimes  from  the  circular  tables.  There 
is  a  complete  machine-shop  on  the  second  floor  of  the  mill.  A  750-h.  p. 
engine  runs  the  mill  and  shop,  taking  steam  from  four  250-h.  p.  boilers, 
in  a  46x72'  boiler-house  at  the  rear  of  the  mill.  During  1904  new  crushers 
with  fixed  bearings  were  installed,  to  regrind  the  coarse  gravel  escaping  from 
the  mortars.  One  head  was  compounded,  with  superimposed  cylin- 
ders, March  1,  1905,  and  results  are  said  to  be  satisfactory.  In  addition 
to  rock  from  its  own  mine,  the  Isle  Royale  mill  stamps  the  production  of 
the  Ahmeek  mine.  A  32x600'  wharf,  at  the  millsite,  with  deep  water 
alongside,  has  appliances  for  unloading  coal  and  general  freight,  and  for 
dispatch  of  mineral,  in  scows,  to  the  smelters  at  Dollar  Bay,  2  miles  across 
Portage  Lake. 

Water  is  furnished  the  mill  by  a  16,000,000-gallon  Nordbeig  Corhss 
pump,  especially  designed  to  handle  muddy  water,  having  a  triple  discharge 
into  a  30^  riveted  steel  water-main  running  2,200'  from  pump-house  to  mill, 
the  pump  being  located  some  distance  from  the  mill,  to  obviate  stamp-sand 
clogging  the  intake.  Three  100-h.  p.  boilers  furnish  power  for  the  pumps, 
fuel  being  taken  from  a  large  coal-trestle  at  the  rear  of  the  pumpnhouse 
boiler-rooms,  feed-water  coming  from  a  dam  near  the  mill. 

Production,  1902,  was  3,569,748  lbs.  fine  copper,  in  1904,  2,442,905 
lbs.,  and  in  1905,  2,973,761  lbs.  Cost  of  copper  made  was  11.83  cents  per 
pound  in  1903,  13.3  cents  per  pound  in  1904,  and  12.76  cents  per  pound 
in  1905.  Production  of  fine  copper,  per  ton  of  rock  stamped,  was  11.7  lbs. 
in  1901;  13.5  lbs.  in  1902;  15.8  lbs.  in  1904  and  15.2  lbs.  in  1905.  Milling 
costs  were  but  24.77  cents  per  ton  in  1905,  and  total  mining  and  milling 
costs  for  1905  were  only  $1.40  per  ton — a  very  creditable  achievement. 

The  Isle  Royale  has  proven  a  disappointment,  but  by  virtue  of  ample 
resources,  including  a  large  cash  surplus,  a  magnificent  equipment,  and  pru- 
dent management,  rem.iins  a  producer,  and  with  copper  at  a  high  price, 
can  and  does  earn  small  profits.  The  hope  of  a  prosperous  future  lies  mainly, 
hovever,  in  the  discovery  and  development  of  richer  mines  than  those  yet 
opened.  The  policy  of  the  management  in  continuing  production  from  the 
old  mine,  and  persistently  seeking  a  neA\er  and  better  mint:,  is  the  only 
correct  one. 
ISLE  ROYALE  LAND  CORPORATION,  LTD.  mCHIGAN. 

Offices:  24,  North  John  St.,  Liverpool,  Eug.  Local  office:  care  of  Rufus 
B.  Goodelly  agent,  Houghton,  Houghton  Co.,  Mich.     Reginald  Young,  chair- 
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man;  John  Tibbs,  secretiiry.  Organizcfd  June  23,  1S90,  as  Wendigo  Cop- 
per Ck),,  Ltd.,  and  name  changed  to  present  title  July,  1901.  Capitalization 
£225,000«  fihaa'-a  £5  par,  in  2,000  first  pa^ference,  1,089  second  prefer- 
ence and  41,911  ordinary  slmres.  Preference  shares,  all  issued  and  fuUy 
p'lid:  34,504  ordinary  shares  issued,  £4  paid  in.  I^nds,  83,720 acnes,  mainly 
copper- bearing,  upon  the  northern  fold  of  the  Kewecnawan  syncHne,  on 
Isle  Royale,  Lake  Superior,  Michigan,  comprising  the  major  portion  of  the 
area  of  tViiSp  the  largest  fresh  water  isknd  of  the  globe.  Ck>nsiderable  mining, 
of  a  rather  desultory  nature,  has  (jeen  done  upon  these  bnds»  at  %*arious 
periods  in  the  past,  and  some  copper  securetL  Idle  since  1892, 
ITMAY  MINE,  WYOMIlfG, 

Ollice:  care  of  L  C.  Miller,  RawUns,  Wyo.  Mine  office:  Rambler,  Car- 
bon Co.,  Wyo.  Albert  Bryle,  superintentlent.  Lands,  sundry  claims,  dre& 
4  mileis  south  of  Rambler,  opened  by  a  SOO'  shaft,  showring  8'  of  sulphide 
ore  c^rrj'ing  occasional  native  copfier,  claimed  to  average  30%  eoppxjr  and 
4%  to  5%  lead.  Mine  also  has  a  20'  vein,  carrying  a  3'  payBtreak  of  high 
grade  ore.  Is  said  to  plan  building  a  concentrator,  during  1906. 
ITSUKI  HIME.  JAPAIf* 

Mine  olhce:  Itsuki-mura,  Kuma-gori,  Higo,  Japan.     Ore  is  chalcopy- 
rite,  assocmted  with  iron  pyrites,  averaging  5%  to  6'"',.  coppt»r,  tn  veins  inter- 
b-.idded  in  clay-sbtes.     Production,  l&OO,  waa  1,080,163  Ihs.  fine  copper, 
IVANHOE  MUTE.  BRITISH  COLUMBIA. 

Mine  ofhcxi:  Albemi,  Vancouver  Island,  B.  C.    Has  a  140'  crosscut 
tunneL     Idle  at  last  accounts. 
IVANHOE  MINING  CO,  UTAH. 

Letter  returned  unclaimed  from  former  mine  offi(«,  Bingham  Canyon » 
Sidt  Uke  CV.,,  Utah. 
IVANPAH  CONSOLIDATED  SMELTING  CO,  CALIFORNIA, 

Dead. 
IVANPAH  MAMMOTH  GOLD  ^  COPPER  BONING  CO.  CALIFORNIA, 

Mine  ofRce :  I vanpah ,  San  Bernardino  Co. ,  Cal.  Capitaliiiation  $?,000,000, 
shares  %l  par;  issued,  $1,100,000.  Lands,  22  claims,  12  owTied  outright 
and  10  under  option^  area  435  acn*s,  12  miles  west  of  Ivanpah,  claimed  to 
sltow  a  ledge  SOO'  wide  anil  6,000'  long,  carrying  argentiferous  and  aurifiTou* 
copper  and  lead  sulphides*,  giving  surface  assays  of  $9  to  $105  per  too,  which  it  m 
planned  to  develop  liy  tunneL 
JACK  POT  MINING  &  MILLING  CO.  WYOMING- 

Office:  care  of  H,  O,  Granberg,  i^cretary  and  treasurer,  365  Tenth  St», 
Oshkosh,  Wis,  Mine  office;  Coppertown,  Carbon  Co.,  Wyo.  Employs  4 
men.  Ok*  Granbcrg,  pri»sident  and  general  manager;  H.  Tlrarsgaard,  vice^ 
president,  J.  M.  Riggs,  superintendent.  OrganiwHl  l>ecember  23,  ldU3. 
under  laws  of  Wyoming,  with  capitalization  $1,000,000,  Bhares  fl  par. 
Lands,  9  ebinis,  area  1K6  acre.%  patented,  in  the  Battle  Lake  district,  show- 
ing fissure  veinit  in  diorite  and  chloritic  schist,  and  2  contact  veins  canyini? 
carbonate  and  sulphide  ores,  between  dinritx'  and  porph\Ty,  Two  veins 
are  under  development,  one  aaid  to  average  14'  and   llie  otlier  GO'  width* 
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The  smaller  vein  has  given  average  assays  of  S<*^  copier  am'  $:*  lu  S12  gold 
per  ton,  the  laiiger  vein  showing  very  low  grade  eoppi*r  ore.  lK.'\elopiikent 
is  by  a  75'  tunnel,  IW  shaft  and  8  pits  of  20^  to  36'  depth,  with  411'  of  work- 
ings. Company  plans  continuing  development  and  producing  20  to  40  tons 
of  ore  daily,  before  close  of  1906. 
JACK  TAR  COPPER  CO.  ARIZONA. 

A  swindle,  promoted  by  the  notorious  Wm.  F.  Wemse  gang,  of  St.  Louis. 
JALISCO  COPPER  MDONG  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  135  South  Broadway,  Los 
Angeles,  Cal.  Mine  office:  Nogales,  Santa  Cruz  Co.,  Ariz.  A.  R.  Noon, 
president;  W.  J.  Stevens,  secretary.  Organizeii  under  laws  of  Arizona,  with 
capitalization  $1,000,000,  siiares  $1  par.  Lands,  S  claims,  area  160  acres,  near 
Oro  Blanco,  Pima  Co.,  Ariz.  Apparently  was  a  mere  stock-iobbing  de- 
vice, and  presumably  is  def-mct. 
JALISCO  MINING  &  DEVELOPBIENT  CO.  MEXICO. 

Office    care  of  Dennis  Hyan,  St.  Paul,  liinn.     Mine  office:  Ahualulco, 
Jalisco.  Mexico,    ^as  oigaoized,  drca  1906,  to  take  over  the  property  of 
tlie  Altamira  Mining  Co. 
JAMAICA  COPPER  CO.  JAMAICA. 

Letter  returned  unclaimed  from  former  office,  Baltimore,  Md. 
Oiiganized  January,  1903,  with  capitalization  $1,000,000.  Lands,  1,000 
acres,  claimed  by  company  to  be  heavily  tinilx»red  witli  log^Vooi^,  sat  in  wood, 
ebony,  cedar  and  walnut.  Company  claims  tliat  shipments  of  ore  to  Eng- 
land have  returned  22.31%  copper.  Proposition  is  regarded  with  much  sus- 
picion. 
JANOS  MINING  CO.  MEXICO. 

Letters  returned  unclaimed   from   former   office,   218    New   Ifork   Life 
Bldg.,  Kansas  City,  Mo.     Mine  office:     Casas  Grandas,  Chihuahua,  Mexico. 
A.  Hanley,  president;  Chas.  M.  Lewis,  secretary  and  treasurer.    Organized 
under  laws  of  Arizona,  with  capitalization  $1,000,000. 
JAPAN-FLORA  MINES  &  TUNNEL  CO.  COLORADO. 

Office:  310  Colorado  Bldg.,  Denver,  Colo.  Mine  office:  Telluride,  San 
Bfiguel  Co.,  Colo.  T.  Walter  Beam,  president  and  general  manager:  Wm. 
E.  Humphreys,  secretaiy.  Organized  August  22,  1903,  under  laws  of  Colo- 
rado»  with  capitalization  12,000,000,  shares  $1  par.  I^nds,  35  patented 
claims,  area  317  acres,  in  the  upper  San  Miguel  district,  showing  8  fissure 
v  jins,  in  brecciated  andesit^,  carrying  auriferous  and  argentiferous  galena  and 
ron  pyrites,  inith  c^uartz  gangi^e,  averagmg  about  0.5^^  copper,  10^  lead, 
S%  rinc,  23.5  o«.  silver  and  $10  gold  per  ton,  opened  by  a  6S5'  shaft  and  8 
crosscut  tunnels,  two  longest  1,600'  and  2,752',  with  19,655'  of  underground 
openings,  estimated  to  give  150,000  tons  of  ore  blocked  out  for  stoping. 
Has  steam  and  electric  power,  witli  a  45-h.  p.  hoist,  2  Leyner  air-compressors, 
power  driUs  and  shops.  Property  has  produced  considerable  ore.  Closed 
down,  October,  1905,  and  idle  at  last  accounts. 
JARHXA  COPPER  CO.  NEW  MEXICO. 

Reorganized,  1908,  al  Three  Bears  Co])per  Co. 
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JARILLA  MINING  &  SMFLTING  CO. 


NEW  MEXICO 
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I21,   (Hero  Co.,   N,   M.     LjiiiiI^,   'JO  cLiiin?*,   \w\d   untiiT 
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JASPER  COPPER  CO.  CANADA. 

()f!Mx*:  22  Li'wis  Blk,,  Buffalo,  N.  Y.  Letk>r  retiirneil  uncbimed  from 
ftllegetl  mine  office,  Port  Arthur,  Out.  E.  K,  Corlx^rt,  prtsideol  and  gen- 
eral mamiger;  I»r.  F-  J.  Carr,  vice-president;  B.  H.  \Vils<3n,  secretary  and 
treasurer.  Capitiilization,  S5»0rM),IXJ0.  binds,  suirdr)'  ckima,  circa  40 
rnil(*s  east  of  Port  Arthur,  o|x*necl  by  a  W  shaft  and  75'  tanneL  Idiel 
s<*veral  yoars»  and  apparently  moribiind. 
JASPER  MOUNTAIN  COPPER  CO*  WYOMING. 

iMine  liffiee:  IVkijcIjis,  Converse  Co.,  Wyo.     Pn?si)mably  idJ**, 
JEFFERSON  COPPER  CO. 

A  suiinile,  proiiKtted  hy  the  notoriouH  Win.  F.  Wemse  gang,  of  St.  TxitJis. 
JEFFERSON  COPPER  BIINING  CO,  COLORADO. 

A  swindle,  p*r|x  tniti  kl  hy  tfie  noiorious  W.  C.  Calhoun,  of  lVn\rr. 
JEFFERSON  COUNTY  MINING  CO.  MONTANA. 

Mira^    office:    Ba^in,   Jefferson   Co,,    Mont.     Organized    for   pur|iosie   of] 
Ic^asing:  the  mine  of  the  Ba^in  Jk  Bay  Ftat<?  Mining  Co,     Apparently  is  ndx^Hl 
up  somehow  \\itli  I/i  France  Copper  Co,     Inactive. 
JEFFERSON-MONTANA  COPPER  MINES  CO.  MONTANA- 

(Hficc:  cure  of  Clurc^nre  K.  McConuck,  vice-preBident  and  geneml  niarj- j 
a^er,  Stdl  Lake  City,  U:ah,     I^etter  n*1urned  unrkimed  from  former  ^nn<^J 
ofhcL%  Corbin,  JetTerson  C^.  .  Mont,     Arthur  H.  1^.  Bird,  president  and  aitiper-j 
IfUendefit;  C.   II.   Tost,  S(»eri»lary  and   treru^nnff;   pn»c*'«lirig  offict*rs,   H.   A* 
McCornick  and  B.  T.  King,  directors.     Orpanisted    ItHJJ,  to  take  over  alioutl 
one-half  of  the  Wiekea  and  O 'Co mien  grou|3fi,  39  ebinw,  near  Ck)rbin.     Did 
some  diamond  dnlUn>j:t  during  VMVr, 
JEFFS  LAND  CO,  MICHIGAN. 

Office:  Rockland,  Ontomigon  Co.,  Mich,     I^nds,  800  acrcvs,  north  and  J 
west  of  RtK^Ulind,  on  winch  a  little  exploring  work  was  done»  L^99-  1900.1 
Inlly  desenlnd  in  ^f>l.   L 
JEtk  TOWNSITE  A  MINING  CO.  WYOMING. 

tMfice:    Kasnta    Blk.,    Mitincrifiolis,    Minn.     Mine   ofRee:   Jebn.    .Albany 
C'O.,  Wyo.     ')rgaiu/.ed  .Ian.  2,  BNJ3,  under  laws  of  South  Jiakotn,  with  oip- 
itah/u(ion  $2/M)0,(MK\  sharers  SI  par.     Idle  and  presumably  dea*L 
JENNIE  DELL  MINING  CO.  MOKTAHA- 

8ucce<.'<li'<L   B)0.5,  V)}'^  C^ilumbus-Buttc  Mining  Co. 
JEROME  CA^ON  COPPER  CO.  ARIZ0NA.4 

Olhee:  MWt^n  South  Broadway,  Los  Angeles,  CftL     Mine  office:  Ciranit<*gJ 
Yavapai  Co.,  .\riz,     J.  W.  'i'il>nt,  i>resident;    fl.  B,  Tibet,  secretarj'^;    Jos.  S.| 
Smith,  superintendent.     Organixed  IWOI,  under  laws  of  Arissona,  with  capi- 
talization §1.000,000,  ^harr\s  $1  jjar      I^nds,  IH  claims,  including  the  Copp 
Glance  group,  II  miles  northwest  of  Jerome,  showing  a  vein  ranging  fnim  '-?*' 
to  7'  wide,  with  circa  I^.tOO'  of  openings,  ore  from  which  liasi  given  a£say«  up  t 
28%  copper,  60  ox,  silver  and  SI  10  gold  per  tgn.     Has  steara  power,  iurHX)iii'" 
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power  drills,  hoist  and  pumps.     Information  refused  and  compaiiv 
apparoitly  moribund. 
JEROME  COPPER  CO.  ARIZONA. 

Succeeded.  1902,  by  Cleopatra  Copper  Co. 
JEROME  MIHES  DEVELOPMENT  CO.  ARIZONA. 

Office:  care  of  Lloyd  C.  Haynes,  20  Broad  St..  New  York.  Mine  office-. 
Jerome,  Yavapai  Co.,  Ariz.  C.  L.  Bleakley.  president;  W.  C.  Lawroice.  vice- 
president;  J.  R,  Kinney,  secretarj-  and  treasurer;  W.  J.  Mitchell,  superin- 
tendent. Capitalization  $1,000,000,  shares  $1  par.  Lands.  8  claims,  area 
100  acres,  known  as  the  ELarryhousen  group,  near  Jerome,  on  the  line  of  the 
United  Verde  &  Pacific  Railroad,  and  K'ing  next  north  of  the  United  Verde 
mine.  Devdopment  is  by  a  200^  tunnel,  claimed  to  show  a  104'  vein,  giving 
assays  of  $5  per  ton  in  gold  and  sUver.  with  traces  of  copper.  Ground  is  being 
tested  by  diamond  drilling,  which  is  pro\'ing  difficult,  o^-ing  to  a  broken  for- 
mation. It  is  planned  to  drill  to  depth  of  1  .OOO'  or  1 .500^. 
JEROME  SILVER-COPPER  MINES  CORPORATION.  ARIZONA. 

Presumably  dead.     Letters   returned  unclaimed  from  former  office  and 
former  mine  office. 
JESSIE  BELLE  MINING,  MILLING  &  SMELTING  CO.  CALIFORNIA. 

Offiec:  302  Lankershim  Bldg.,  Los  Angeles.  Cal.  Mine  office:  Daulton, 
Madera  Co.,  CaL  W.  H.  Sallada.  president;  W.  T.  Carter,  secretary.  Organ- 
ized 1902,  under  laws  of  .Arizona,  with  capitalization  $1,500,000,  shares  $1  par. 
Lands,  3  patented  claims,  area  40  acres,  with  a  200'  main  shaft  showing  4  fis- 
sure veins,  carrying  oxide,  carbonate  and  sulphide  ores.  assa>ing  15%  to  20% 
copper,  6  oz.  to  10  oz.  silver  and  $8  to  $15  gold  per  ton.  Has  steam  power, 
air-compressor  and  a  30-ton  concentrator.  Has  siiipped  concentrates  netting 
$240to  $620  per  car. 
JESSIE  MINES  CO.  ARIZONA. 

Organized  under  laws  of  Arizona,  with  capitalization  $2,500,000,  shares 
$1  par.     Claims  to  have  lands  in  Yavapai  county,  .\rizona.  and  has  paid  div- 
dends  while  peddling  stock,  hence  safely  may  be  set  down  as  a  more  than 
dubious  proposition. 
MINA  JESUS  MARIA  DE  BAQUERXcHIC.  MEXICO. 

An  old  property,  once  of  importance,  near  the  Llu\'ia  de  Oro  mine,  in 
the  state  of  Chihuahua,  Mexico.     Ores  are  copper  sulphides,  carrying  about 
5  OS.  silver  and  $2  gold  per  ton. 
JESIJS  MARIA  MINES  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Parral,  Chihuahua, 
Mexico.  Property  includes  the  Jesds  Maria  mine,  a  silver  property,  in  Parral. 
idle  since  1902,  owing  to  water  and  decreased  ore  >'alues.  Company  also 
owned  a  copper  property  at  San  Juan  de  Herredia.  in  El  Carmen  district, 
aouth  of  Parral,  also  idle  since  1902,  presumably  for  similar  reasons. 
JICARILLA  MINING  &  REDUCTION  CO.  NEW  MEXICO. 

Office:  108  La  Salle  St.,  Chicago,  Ills.  Mine  office:  Jicarilla,  lincohi  Co., 
N.  M.  Geo.  E.  Emery,  presidait;  H.  G.  W.  Reinhardt,  secretary;  Wm.  A. 
FVaakHn,  manager;  J.  L.  Walsh,  mill  superintoKlait.    Lands  are  developed 
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1906,  as  a  reconstruction  of  the  Sonora  Mining  &  Milling  Co.     Present  prop- 
erty is  a  gold  mine  only,  with  about  2  miles  of  openings. 
JUDAS  MINE.  WYOMIKG. 

I^ettcr  returned  unclaimed  from  former  mine  ofl5ce,  Encampment, 
Carbon  Co.,  Wyo.  Lands,  sundry  claims,  near  the  Doane  mine,  opened  by 
a  50'  shaft,  said  to  show  copper  ore.  *  • 

MINA  JUEZ.  MEXICO. 

Office  and  mine:  Ameca,  Jalisco,  Mexico.     Jos6  Somerla,  owner. 
JUMBO  MINE.  BRITISH  COLUMBIA. 

Mine  office:  Rossland,  Yale  district,  B.  C.  Mine  shows  a  vein  ranging 
up  to  30'  and  more  in  width,  developed  both  undergroimd  and  open-cast, 
with  ores  carrying  from  $7  to  $20  per  ton  in  gross  values.  Has  steam  and 
electric  power,  air-compressor,  etc.,  and  plana  building  a  6,000'  aerial  tram 
from  mine  to  the  Columbia  &  Red  Mountain  railway  line.  Shipped  about 
12,000  tons  of  ore  to  the  Granby  smelter,  1904,  but  was  idle,  at  last  accounts. 
JUNCTION  DEVELOPMENT  CO.  ARIZONA. 

Succeeded,  October,   1905,  by  Junction  Mining  Co. 
JUNCTION  MINING  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Bisbee,  Cocliise  Co.,  Ariz.  Chas. 
Briggs,  president*  James  Hoatson,  vice-president;  Thomas  Hoatson,  second 
vice-president;  Louis  W.  Powell,  third  vice-president  and  general  man- 
ager; Gordon  R.  Campbell,  secretary;  Peter  Ruppe,  treasurer;  preceding 
officers,  Thos.  F.  Cole,  Chester  A.  Congdon,  Chas.  d'Autremont,  Jr.  and  Geo. 
E.  Tencr,  directors;  Henrj'  B.  Paull.  auditor;  J.  C.  Collins,  mine  foreman; 
E.  E.  Whiteley,  engineer.  Organized  October,  1905,  under  laws  of  Minne- 
sota, as  successor  of  Jimction  Development  Co.,  ^^dth  capitalization  $3,000,000, 
shares  SIO  par;  issued,  S2,.500,000.  Of  the  issued  stock.  150,000  shares  were 
given  shareholders  of  the  Junction  Development  Co.,  at  the  rate  of  three  shares 
for  one,  and  100,000  shares  were  sold,  shareholders  of  the  Junction  Develop- 
ment Co.  subscribing  for  entire  stock  issue.  Merchants  &  Miners  Bank,  Cal- 
umet, Mich.,  registrar.  Annual  meeting,  set^ond  Monday  in  April.  Is  very 
closely  allied,  in  ownership  and  management,  with  the  Calumet  &  Arizona, 
Lake  Superior  &  Pittsburg,  Pittsburg  <fe  Duluth  and  Calumet  &  Pittsburg 
mining  companies,  and  Is  to  be  merged,  by  means  of  a  securities  holding  cor- 
poration, with  four  last  named  properties. 

Lands,  18  claims,  area  185  acres,  patented,  lying  an  eighth  to  a  quarter 
mile  southeast  of  Sacramento  Hill,  a  3(X)'  gossan  blossom  which  is  the  keystone 
to  the  semi-circular  copper  measures  of  the  proven  portion  of  the  Bisbee  basin. 
The  Junction  has  the  Copper  (iueen  and  Calumet  &  Pittsburg  to  the  west, 
and  the  Calumet  &  Pittsburg  to  the  south.  Tlie  major  portion  of  the  Junction 
tract  is  covered  by  the  Bisl)ee  conglomerate,  flanked  on  either  side  by  por- 
phyry and  limestone.  It  was  the  thwry  of  tlie  Junction  management  tliat 
the  limestone  underlaid  the  conglomerate,  in  which  contingency  the  cliances 
of  finding  large  and  rich  copper  ore  IxKiies  were  excellent.  Acting  upon  thi« 
hypothesis,  considerable  diamond  drilling  was  done,  and  two  ore  bodies  were 
located,  by  means  of  these  borings,  at  a  depth  of  about  820^.    Pennanentde- 
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velopment  Is  by  a  4-conipartnient  shaft  of  1,037'  deptli,  sunk  on  the  boundary 
line  of  the  Junction  and  Calumet  &  Pittsburg,  and  to  be  used  jointly  by  tiiese 
properties.  Connection  has  been  made  with  the  Briggs  sliaf  t  on  the  9l(y  level, 
formerly  called  the  TTC/  level  of  the  Junction,  shaft  of  the  latter  being  140^ 
below  the  collar  of  the  Briggs  shaft.  The  drift  connecting  these  shafts  showed 
leached  ore  in  considerable  quantities,  presaging  large  ore  bodies  of  good  ore  at 
greater  depth.  The  north  drift  on  the  910'  level  has  cut  some  rich  carbo- 
nate ore,  and  the  east  drift  of  500',  on  the  same  level,  is  in  leached  ore  carrying 
rich  carbonate  stringers  for  practically  its  entire  length.  The  shaft  is  to  be 
deepened,  and  levels  opened,  sinking  having  been  ^delayed  by  the  necessity 
of  piDviding  for  the  handling  of  an  immense  volume  of  water,  which  hereto- 
fore has  been  pumped  by  the  deeper  Briggs  shaft.  The  pump  station ,  on  the 
9l(y  level,  has  four  800-gallons  pumps,  which  were  forking  circa  2,700  gallons 
per  minute,  early  in  1906. 

The  shaft,  has  a  75'  steel  gallows-frame,  for  5  compartments,  and  the 
permanent  hoist  was  installed  early  in  1906.  This  is  a  Nordberg  engine,  sim- 
ilar in  plan  to,  but  smaller  than,  the  hoists  at  No.  5  shaft  of  the  Tamarack 
mine,  the  deepest  shaft  of  the  woHd,  and  is  a  duplicate  of  the  new  hoist  at  the 
Oliver  shaft  of  the  Calumet  &  Arizona,  these  being  the  most  powerful  in  Ariz- 
ona. The  hoist  has  four  20x48"  cylinders,  and  is  good  for  3,000'  depth.  The 
machinery  plant,  located  at  the  mouth  of  the  shaft,  is  of  1,500  aggregate 
horse-power,  including  also  minor  hoists  with  12x14"  and  12x15"  cyUnders, 
and  two  cross-compoimd  air-compressors,  of  12  drills  aggregate  capacity 
Fuel  is  crude  petroleum,  stored  in  three  5,000-gallon  tanks.  The  mine  is 
served  by  a  short  spur  of  the  El  Paso  &  Southwestern  railway,  and  has  the 
great  advantage  of  close  connection  with  other  developed  and  developing 
mines,  in  the  immediate  neighborhood,  and  enjoys  a  management  that  stands 
deservedly  high  for  experience,  ability,  financial  strength  and  absolute  hon- 
esty. 
JUPITER  MIlfING  CO.  WYOMING. 

Office:   Tomah,Wis.     Mine  office:   Hohnes,  Carbon  Co.,  Wyo.     Dr.  C.  E. 
Quigg,  president;  J.  A.  McKay,  vice-president;  J.  W.  Hancock,  secretary 
and  treasurer.     Lands,  sundry  claims,  adjoining  the  New  Rambler,  on  the 
southwest.     Idle  at  last  accounts. 
JURA.TRIAS  COPPER  CO.  NEW  MEXICO. 

Office:  Commercial  Club  Bldg.,  Albuquerque,  N.  M.  Mine  office: 
SeAorito,  Sandoval  Co.,  N.  M.  Thos.  J.  Curran,  president;  Geo.  W.  Stubbs, 
secretary  and  treasurer.  Organized  October,  1900,  under  laws  of  New  Mexico, 
with  ca{ntalization  $1,000,000,  shares  $1  par.  Lands,  sundry  copper  claims 
and  a  gold  mine,  located  circa  35  miles  from  a  railroad,  showing  large  bodies 
of  low-grade  ore,  giving  average  assays  of  3.8%  copper.  Has  a  25-ton 
smdter  and  has  been  experimenting  with  a  new  reduction  process. 
JUSTICE  MINING  CO.  COLORADO. 

Mine  office:   Central  City,  Gilpin  Co.,  Colo.     I^ands,  sundry  claims,  car- 
rying ores  of  gold,  silyer  and  copper.     Presumably  idle. 
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KAFUE  COPPER  DEVELOPMENT  CO.,  LTD.  RHODESIA. 

Offices:  Salisbury  House,  Londou,  E.  C,  Eng.  Tom  Donald,  secretary. 
Organized  May  31,  19()5,  with  capitalization  £350,000,  shares  £1  par;  issued, 
£200,007.  Lands  include  the  Hippo  mine,  area  160  claims,  2  farms,  area 
3,000  acres,  and  3  areas  of  10  square  miles  each,  all  on  the  Kafue  river,  in 
northern  Rhodesia. 
KAUFE  COPPER  SYNDICATE,  LTD.  RHODESIA. 

Absorbed,  1904,  by  Rhodesia  Copper  Co.,  Ltd. 
KAFVELTORPS  KOPPARVERK.  SWEDEN. 

In  Orebro   L-in,  Swetlen.     Output,    1901   was   112,590  kgs.   of    matte 
averaging  72%  copper,  (equal  to  178,713  lbs.  fine  copper),  and  16,423  kgs. 
refined  copper,  giving  a  net  production,  1901,  of  214,919  lbs.   fine   copper, 
with  considerable  values  in  lend  and  silver,  obtained  as  by-products. 
KALAMAZOO  COPPER  MINING  CO.  COLORADO. 

Office:  232  West  Cedar  St.,  Kalamazoo,  Mich.  Letter  returned  unclaimed 
from  former  mine  office,  Encampment,  Wyo.  H.  E.  Brown,  president;  E.  S. 
Drury,  vice-president;  Edwin  GillLs,  secretary  and  general  manager;  W.  C. 
Carson,  treasurer.  (Organized  April  11,  1902,  under  laws  of  Wyoming,  with 
capitalization  $1,000,000,  shares  SI  par.  Lands,  10  patented  claims,  area 
95  acres,  in  the  Pearl  district  of  Larimer  coimty,  Colorado,  carrying  2  fissure 
veins,  opened  by  28'  and  40'  shafts,  showing  oxide  and  sulphide  ores  assaying 
2%  to  50%  copper,  with  variable  values  in  gold,  silver,  nickel  and  rinc.  Is 
under  same  management  as  the  Coldwater  mine,  adjoining,  and  is  permitting 
the  Coldwater  to  develop  to  the  boimdary  line.  Idle  for  several  years. 
KAMIOKA  MINE.  JAPAN. 

Owned  by  Mitsu  Bishi  Gosshi  Kwaisha. 
KAMLOOPS  MINES,  LTD.  BRITISH  COLUMBIA. 

Offices:  18,  Leadenhall  St.,  London,  E.  C,  Eng.  Mine  office:  Kamloops. 
Yale  district,  B.  C.  Employs  65  men.  G.  P.  Symons,  chairman;  J.  Morrish, 
manager  and  secretary;  Jos.  Argall,  general  manager.  Organized  February 
22,  1905,  as  successor  of  British  Columbia  Exploration,  Ltd.,  with  capitaliza- 
tion £135,000,  shares  £1  par;  paid  in,  £119,433.  Lands,  7  claims,  in  the 
Kamloops  district,  and  5  claims  in  the  Frederick  Arms  district.  Property 
includes  the  Iron  Mask  mine,  having  a  600'  main  shaft,  with  circa  1  mile  of 
underground  workings,  showing  a  considerable  body  of  chalcopyrite,  associated 
with  magnetite,  mainly  of  concentrating  grade,  carrj-ing  fair  values  in  cop- 
per, silver  and  gold.  Mine  equipment  includes  a  250-h.  p.  tandem-compound 
condensing  engine. 

The  reduction  plant  includes  a  concentrating  mill  and  smelter.  The 
mill,  of  160  tons  daily  capacity,  receives  ores  by  aerial  tram.  Ore  is  screened 
on  grizzlies,  and  coarse  stulT  passed  through  alOxie''  Jenckes-Farrel  crusher, 
going  thence  to  ore-bins,  wlience  crushed  ore  is  fed  to  coarse  rolls  by  2  auto- 
matic fewiers,  going  thence  through  intermediate  rolls  and  being  elevated  to 
2  series  of  trommels.  Sized  material  from  the  tronmiels  is  concentrated 
on  Hartz  jigs.  Tailings  from  finer  sizes  are  run  to  waste,  while  tailings  from 
ooarse  jigs  and  oversize  from  trommels  are  recrushed  by  fine  rolls  and  returned 
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to  the  elevators.  Fines  from  trommels  pass  through  3  magnetic  separators, 
for  removal  of  the  magnetite  gangue.  Sands  are  concentrated  ^  on  3  Buss 
tables,  and  middlings  from  these  go  to  the  Overstrom  tables.  Slimes  run  to 
a  series  of  settling  tanks,  products  of  which  are  t^ncentrated  on  6  Luhrig  van- 
ners,  arranged  in  piairs.  The  smelter,  completed  July,  1905,  is  of  50-ton  capac- 
ity only,  planned  as  the  first  unit  of  a  larger  plant.  Property  has  a  good 
management  and  is  considered  promising. 
KANGAROO  HILLS  MINING  &  SMELTING  CO.  AUSTRALU. 

A  consolidation  of  the  Macaulay  Creek  Silver  &  CJopper  Mines  and  the 
Mt.  Theckla  Copper  Mine,  in  the  Kangaroo  Hills  district  of  Queensland. 
The  Mf.  Theckla,  opened  1900,  produced  23  tons  of  copper  and  6,315  oz. 
silver,  1901,  from  ores  averaging  16%  copper,  15%  lead  and  49  oz.  silver 
per  ton.  Has  a  smelter,  located  on  the  Running  river,  midway  between  the 
mines.  Presumably  idle. 
KANSAS-BURROUGHS  CONSOLIDATED  MINING  CO.  COLORADO. 

Letter  returned  unclaimed  from  former  office,  Denver,  Colo.     Mine  office: 
Central  City,  Gilpin  Co.,  Colo.     Ores  carry  gold,  silver  and  copper.     Has 
steam  power.     Presumably  idle. 
KANSAS  CITY  COPPER  MINING  &  SMELTING  CO.  COLORADO. 

Office:  Kansas  City,  Mo.     Mine  office:  Oneco,  Routt  Co.,  Colo.     Oliver 
W.  Kroll,  superintendent,  at  last  accounts.     Has  steam  and  electric  power 
and  a  40-ton  smelter.     Presumably    idle. 
KANSAS  CITY  FIREMEN'S  COPPER  MINING  &  SMELTING  CO. 

Office:  310  Kemper  Bldg.,  Kansas  City,  Mo. 
KANSAS  CITY  GOLD  &  COPPER  COLORADO. 

MINING  &  MILLING  CO. 

Incorporated,  August,  1902,  to  develop  mines  in  Saguache  coimty,  Colo- 
rado.    No  traces  found  of  operations. 
KANSAS  CITY  &  SONORA  MINING  &  MILLING  CO.  MEXICO. 

Property  sold,  1903,  to  Ures  Consolidated  Mining  Co. 
KAPUNDA  COPPER  MINE,  LTD. 

Dead.     Planned  to,  but  did  not,  take  over  the  Kapunda  mine. 
KAPUNDA  MINE.  AUSTRALU. 

Office  and  mine:  care  of  Varley  &  James,  owners,  I^punda,  South  Aus- 
tralia. Mine,  50  miles  north  of  Adelaide,  opened  1 842 ,  and  worked  by  tributors, 
circa  1879-1901,  has  8  shafts,  2  deepest  being  about  450'  each.  Water  level 
is  50^  below  surface.  Vein  matter  and  country  rock  are  very  soft.  Mine  has 
produced  at  least  $1,000,000  worth  of  copper,  and  carries  oxide,  carbonate 
and  sulphide  ores,  with  a  little  native  copper,  ores  averaging  about  18.5%  in 
tenor. 
KARANKULSKI  MINE.  TURKESTAN. 

A  small  property,  near  Tashkent,  Turkestan,  operated  in  a  crude  way. 
KARGALINSKI  WORKS.  RUSSIA. 

Office  and  works:  Orenburg,  Russia.  E.  O. .  Temer,  manager,  at  last 
accounts.  Latest  reported  production,  1899,  was  680  674  lbs.  fine 
copper. 
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COMPAGTflE  DU  KATANGA.  CONGO  FREE  STAl 

OlTict,':  Rue  Rrecierotle,  Bnissels,  Belgium.  Edouani  De^spret,  chairman; 
Col.  A.  Tiiys,  managing  director;  Major  A.  Cambier,  manager;  A,  J,  Wantera, 
aecretary.  Organized  April  15,  1001,  under  laws  of  Belgium,  as  a  subsidiary 
corporation  of  the  Belgium  Congo  Company,  with  capitalisation  3,000,000 
francs.  Lands,  50,000,000  acres,  freehold,  with  sundrj'  preferential  mining 
and  railway  rights.  Mining  property  is  fotir  groufie,  known  ajs  the  Katangaj 
Kanil>ovo,  Kazcrnho  and  Pala,  located  on  the  left  bank  of  the  upper  Lualaba 
river,  tiliowing  auriferous  copper  ores.  Development,  in  charge  of  Grey  ^ 
Holhind,  African  managers  of  the  Tanganyika  Concessions,  Ltd*,  has  not  ad-  M 
vancocl  beyond  an  exploratory  stage,  but  the  showing  is  said  to  be  promising.  | 
KATARSKI  MINE.  RXJSSU. 

OlTice:  eareof  H.  Lorenz,  Elizabeth|x>l,  Russia,     Production,    1S99,  was 
officially  reported  by  the  Russian  Govenunent  as  approximately  4,765,000  lbs,  H 
fine  copper  ™ 

KATHARINE  ELIZABETH  CONSOLIDATED  MINING  CO.  ARIZONA. 

Mine  office:  Jerome,  Yavapai  Co.,  Ari2.  Geo.  U,  Ford»  president  and 
genera!  manager;  L.  O.  Ford,  secretary  and  treasurer.  Organized  1904, 
under  laws  of  Arizona,  with  capitalization  $1,C>00,000,  shares  SI  pan  Lands^ 
4  claims,  in  2  groups,  near  Jerome  Junction,  in  the  Mineral  Point  district, 
opened  by  a  17*')'  ttmnel  and  several  shafts  of  25'  to  125'  depth.  Was  oui 
of  funds  and  idle,  at  the  beginning  of  1906. 
KAWADAYAMA  MINE.  JAPAN. 

Mi[ie  otiice:  Sanyama-mura,  Oe-gori^  Awa,  Japan.     Ore  is  chaleopjTitc, 
mixed  with  iron  pyrites,  averaging  4%  copper,  in  a  2'  to  4'  vein  in  amphibohte. 
Production,  1900,  WfLS  11,834  Uxh.  fine  coppcn 
KEARNS  CONSOLIDATED  COPPER  MINES  CO,  WYOMING. 

Siiccectletl  April   IS,  1904,  by  Keystone  Mining  &  Development  Co. 
KEARSARGE  MINING  CO.  MICmOAN, 

Absorber  I,  1807,  by  Osre<»la  Consohdntod  Mining  Co, 
BERG-  UND  HtJTTENWERKE  KEDABEG.  RUSSIA* 

Office:  care  of  Gebnider  Siemens,  owners,  Berlin,  Germany.  Mine  office: 
Kcdabcg,  EUzabethpoL  Russia,  Property  is  called  also  the  Kiadcbek  and 
Kedabenski  mine.  Is  an  old  mine,  reopened,  ISM,  by  present  ownen,, 
und^^r  whose  management  it  has  been  a  considerable  producer,  for  four  decades. 

Ore  occurs  as  irregular  lenses,  often  of  considerable  size,  in  veins  with 
quartz-porphyry  gangue,  having  diorite  on  the  east  and  diabase  porphyrite 
on  the  west,  with  conKiderable  tufa.  The  lenses  shiide  gradually  into  the  coun- 
try rockH,  ^dth  verjMndiHtinct  partings.  There  liave  been  15  different  lenje% 
de^-^eloped,  tliesc  nmging  fr<»tn  iV  to  1(15'  wide,  lt\'  to  165'  deep  and  33'  to  S21I* 
long.  Richest  ore  fa  vnrs  the  hanging  wall  a«  a  rule.  The  ore  l^  a  mbclureof  rx»vel- 
lit«,  chalcopyrit^,  sphalerite, pyrite  and  pyrrhotite,  with  occasional  galena, mv 
cornpanied  by  barytes  in  con^niderable  quantities,  and  is  slightly  anriferous 
and  argentiferous,  averaging  3%  to  5%  in  copper  tenor  The  mine  is  is  i|&-^ 
veloped  almost  exclusively  by  tunnels  and  the  caving  system  of  winning  or©  i 
employed  to  some  extent.     Hock  Is  broken  by  Siemens  &  Hnlske  eleoino 
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drills.  The  broken  ore  is  assorted,  on  surface^  into  three  grades,  the  first 
being  smelting  ore,  of  7%  average  copper  tenor,  all  ores  of  5%  or  upwards 
being  smelted.  Second  grade  ore,  of  between  2%  and  5%  tenor,  is  leached, 
and  the  third  grade,  of  2%  copper  or  less,  is  sold  to  the  petroleum  refineries  at 
Baku,  for  the  making  of  sulphuric  acid,  which  is  used  extensively  in  the  refining 
of  illuminating  oils.  Wages  are  low,  ranging  from  36  to  62  cents  daily,  for 
miners,  and  26  to  32  cents  for  trammers. 

The  property  has  two  smelters,  the  larger  being  at  the  mines,  while  the 
smaller  is  at  Kalakent,  8  miles  from  Kedabeg  and  circa  40  miles  from  Eliz- 
abethpol.  The  works  are  open,  no  covering  being  provided  for  any  depart- 
ment, which  seems  a  somewhat  doubtful  economy,  and  causes  occasional 
explosions,  in  time  of  rain.  Fuel  is  mainly  petroleum,  of  which  circa  20,000 
tons  are  burned  annually.  This  is  piped  29  miles,  from  Dalliar,  on  the  Trans- 
Caucasian  railway,  to  Kalakent  and  Kedabeg.  Petroleum  is  used  for  general 
steaming  purposes,  for  burning  bricks,  and  for  roasting,  smelting  and  refining 
copper,  2,700  lbs.  of  crude  oil  being  required  to  produce  3,600  lbs.  fine  copper 
from  ore,  while  weight  for  weight  of  petroleum  is  required  to  refine  precipi- 
tate to  blister  copper.  The  oil  burned  has  a  specific  gravity  of  0.882,  and  con- 
tains 87.4%  carbon,  12.6%  hydrogen  and  0.1%  oxygen,  with  a  heating  value 
of  11,700  calories.  In  practice  it  is  assumed  that  54  parts  of  petroleum,  by 
weight,  are  equivalent  in  heating  value  to  100  parts  of  bituminous  coal,  or  250 
parts  of  wood.  Petroleum  is  sprayed  into  the  reverberatories  under  high 
pressure. 

Ore  reaches  the  works  as  about  40%  lumps  and  60%  fines.  Lumps  are  kiln- 
roasted,  and  raggings,  of  14"  to  J^*' size,  are  roasted  in  reverberatory  furnaces, 
while  ores  under  J^'^  size  are  roasted  in  Gerstenhoefer  kilns.  Smelting  is  done 
exclusively  in  reverberatory  furnaces,  of  which  there  are  6,  circular  in  form, 
instead  of  oval,  as  formerly,  7  metres  in  diameter,  with  a  depth  of  charge  of  1  to 
1.2  metres.  Hearths  are  laid  of  quartz,  in  layers,  or  crushed  quartz  worked 
into  a  paste  with  water.  The  first-fusion  product  is  a  matte  of  25%  to  30% 
copper  tenor,  an  average  matte  carrying  28.6%  copper,  36.7%  iron,  19.7% 
sulphur,  4.06%  zinc,  0.85%  nickel  and  cobalt  combined,  0.10%  lead,  0.05% 
arsenic,  0.025%  silver  and  0.0014%  gold,  with  small  quantities  of  silica,  ses- 
quioxide  of  aluminum  and  barium  sulphate.  The  first-fusion  matte  is  broken 
into  lumps,  roasted,  and  blown  up  to  blister  copper  of  low  grade,  averaging 
88%  to  90%  copper,  25  oz.  silver  and  1.2  oz.  gold  per  ton,  which  is  refined 
at  Kalakent,  product  being  a  homogeneous  copper,  largely  used  for  sheets, 
but  less  desirable  for  brass. 

Production,  1900,  was  circa  4,500,000  lbs.  fine  copper,  and  for  1904  was 
only  2,966,720  lbs.  fine  copper,  decHne  being  due  to  gradual  exhaustion  of 
old  ore  bodies,  which  are  not  being  replaced  by  new  discoveries  as  rapidly  as 
exhausted. 
KEDABENSKI  MINE.  RUSSIA. 

Described  under  title  Berg-  und  Hiittenwerke  Kedabeg. 
KUPFERKIESBERGBAU  KELCHALPE.  AUSTRIA. 

Mine  office:  Kdchalpe,  Tyrol,  Austria.    Is  a  very  small  producer. 
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KELLER  &  INDIANA  CONSOLIDATED  SMELTING  CO.      WASfflNGTON. 

Mine  and  works  oHlc*?:  Keller,  Ferry  Co.,  Wash.  Had  a  reduction 
plant,  including  a  50-ton  sampling  mill,  50-ton  lead  furnace  and  160-ton  copper 
matting  furnace,  under  const niction,  in  spring  of  1906.  Water  is  supplied 
by  a  4x5'  flume,  IJ^  miles  long,  taking  water  from  the  Sans  Poil  river. 
Company  is  supposed  to  own  mining  lands  also,  in  the  vicinity  of  the  works. 
KELVIN  COPPER  MINING  CO. 

Office:  43-89  State  St.,  Boston,  Mass. 
KELVIN  REDUCTION  CO.  ARIZONA. 

Mine  office:  Kelvin,  Pinal  Co.,  Ariz.  Frank  E.  Sharp,  superintendent. 
Property  includes  the  Ray  mine,  and  lands  leased  from  the  Big  Lead  Mining 
&  Smelting  Co.  A  35-ton  leaching  plant  has  been  built,  and  is  operated  on 
a  secret  process,  invented  by  II.  P.  Mcintosh.  It  is  claimed  for  this  system 
that  it  will  do  in  minutes  what  others  processes  require  hours  to  accomplisli. 
Only  carbonate  ores  are  treated,  but  sulphides  are  said  to  be  amenable  to 
treatment  after  roasting,  and  the  installation  of  a  calcinuig  plant  is  planned. 
The  plant,  located  on  Mineral  Creek,  5  miles  from  Kelvin,  is  terraced,  all 
material  being  handled  by  gravity.  Power  is  furnished  by  a  125-h.  p.  engine 
and  air-compressor,  and  the  company  plans  enlarging  the  works  and  doing 
a  general  castom  business. 
^  KEMP-KOMAR  MINING  CO.  WASHINGTON. 

Mine  office:  Loon  Lake,  Stevens  Co.,  Wash,    A.  W.  Kemp,  manager. 
Ores  are  oxide  and  carbonate  above  raid  sulphide  in  lower  workings,  carrying 
small  gold  and  silver  vahies,  in  a  12'  vein  with  paystreak  of  6*'  to  5'.    Car- 
load sliipments  have  returned  IG^^,,  to  20VJ  copper.     Idle. 
KEMPTON  MINE.  UTAH. 

Office:  care  of  Col.  Enos  A.  Wall,  owner.  Salt  Lake  City,  Utah.  Mine 
office:  Bingham  Canyon,  Salt  Lake  Co.,  L-tah.  Fred  Bemis,  superintendent. 
I<ands,  in  the  West  Mountain  district,  carry  argentiferous  and  auriferous 
lead  and  copper  sulphides,  values  being  mainly  in  lead.  The  mill,  of  circa 
125  tons  daily  capacity,  was  rebuilt,  1905,  and  Is  running  on  ore  from  the 
Phcrnix.  The  mill  is  unique,  inasmuch  as  practically  all  the  machinery  was 
designed  by  the  ow^ner.  The  equipment  includes  a  set  of  Wall  corrugated 
rolls,  a  set  of  st<jel  rolls  for  middlings,  also  invented  by  Col.  Wall,  3  sets  of 
Wall  jigs,  2  Wall  tables  for  concentrates,  and  2  Wilfley  tables. 
KENDRICK  &  GELDER  SMELTING  CO.  COLORADO. 

Succeeded,  1903,  by  San  Juan  Smelting  &  Refinirg  Co. 
KENNEBEC  MINING  CO.  UTAH. 

Office:  care  of  W.  J.  Craig,  manager.  Salt  Lake  City,  Utah.     Letter  re- 
turned unclaimed  from  fonner  mine  office,  Alta,  Salt  Lake  Co.,  Utah.     Lands 
are  upwards  of  400  acres,  lyuig  in  the  Big  Cottonwood  district  slightly  de- 
veloped by  tunnel,  and  considered  well  located. 
KENNETT  MINING  CO.  MONTANA. 

Mine  office:  Virginia  City,  Madison  Co.,  Mont.  W.  B.  Millard,  general 
manager,  at  last  accounts.  Ores  carry  gold  and  copper.  Has  steam  power 
and  a  OO-ton  stampmill. 
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KEHTUCKT-ARIZONA  MINING,  SMELTING  &  ARIZONA. 

DEVELOPMENT  CO. 

Office:  504  Kentucky  Title  Bldg.,  liouisville,  Ky.  Mine  office:  Cave 
Creek,  Maricopa  Co.,  Ariz.  Frank  Clifford,  president;  Wm.  Votteler  and 
P.  H.  McDonald,  vice-presidents;  Shirley  M.  Crawford,  secretary  and  treas- 
urer. Organized  under  laws  of  Arizona,  with  capitalization  $2,500,000,  m 
$250,000  preferred  and  $2,250,000  common  stock.  Lands,  circa  50  claims, 
in  5  groups,  lying  in  Maricopa  and  Yavapai  counties,  including  the  Copper 
Top  mine,  area  480  acres,  formerly  held  by  the  Lime  Creek  Consolidated 
Gold  &  Copper  Co.  The  Copper  Top  is  opened  by  several  shafts  and  tun- 
nels, and  shows  numerous  small  veins  of  ore,  of  rather  low  grade.  The  Cop- 
per Top  property  includes  10-ton  and  60-ton  smelters,  built  some  years  ago, 
and  the  larger  smelter  may  be  removed  to  Cave  Creek.  The  property 
has  shipped  r a  little  ore,  averaging  better  than  17%  copper  and  $3  gold  per 
ton,  with  small  silver  values. 
KENTUCKY  GULCH  MINING  CO.  COLORADO. 

Mine  office:  Tin  Cup,  Gunnison  Co.,  Colo.    Ores  carry  gold,  silver  and 
copper.    Has  steam  power.     Presumably  idle. 
KEREMOS  COPPER  MINES,  LTD.  BRITISH  COLUMBIA. 

Mine  office:  Olalla,  East  Yale  district,  B.  C.  Dr.  A.  C.  Sinclair,  presi- 
dent; E.  N.  Ouimette,  secretary  and  treasurer;  R.  W.  Northey,  superinten- 
dent. Organized  December,  1900,  with  capitalization  $1,000,000,  sliares 
$1  par.  Has  a  few  shallow  shafts  and  short  tunnels,  showingr  a  6'  vein  with 
18*'  paystreak  of  mispickel,  carrying  5%  to  15%  copper.  Works  a  few  men, 
summers  only. 
KEREMOS-PONTIAC  MINES,  LTD.  BRITISH  COLUMBIA. 

Office:  care  of  Wheeler  &  Co.,  32  Broadway,  New  York.  Mine  office: 
Olalla,  Yale  district,  B.  C.  R.  W.  Northey,  superintendent.  Lunds,  16 
claims,  in  2  groups,  opened  by  numerous  shallow  pits  and  several  short 
tunnels.  A  20'  shaft  shows  a  5'  vein  carrying  a  little  native  copper.  Prop- 
erty is  said  to  have  5  ore  bodies,  carrying  mainly  chalcopyrite,  associjitcd 
with  phyrrotite,  arsenopyrite  and  gametite,  average  assays  giving  2%  to  1% 
copper,  2  oz.  to  4  oz.  silver  and  $2  to  $5  gold  per  ton.  Property  is  idle  winters, 
on  account  of  heaN'y  snowfall.  Property  is  considered  promising,  but  pro- 
moters arc  not  well  regarded. 
KEREMOS  SMELTING  &  REFINING  CO.  BRITISH  COLUMBIA. 

Dead.  Outstanding  stock  said  to  possess  an  equity  in  a  liquidation  fund. 
KESWICK  SMELTING  WORKS.  CALIFORNIA. 

Owned  by  Mountain  Copper  Co.,  Ltd. 
KETCHIKAN  COPPER  CO.  ALASKA. 

Office:  care  of  W.  D.  Lamb,  secretary  and  treasurer,  Seattle,  Wash. 
Mine  office:  care  of  Victor  Vigelius,  president,  Ketchikan,  Alaska.  Capitali- 
zation $2,500,000.  shares  $1  par.  I^nds,  5  claims,  area  100  acres,  held  on 
2-year  bond  and  lease,  about  3  miles  east  of  Coppcmiount,  Prince  of  Wales 
Island,  Alaska,  also  2  gold-silver  claims  on  Kulu  Island,  about  2  miles  from 
Kell  Bay.    Copper  claims  regarded  a?  promising. 
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KEWEENAW  ASSOCIATION.  MXCmGAIf. 

Office:  33-87  Milk  St.,  Ptoston,  Mass.  J.  M.  Longyear,  agent,  Mar- 
quette, Mich.  A  land  corporatioii,  owning  large  tracts  in  the  upper  penin- 
sula of  Michigan,  a  portion  of  the  lands  being  on  the  Keweenawan  copper  belt, 
KEWEENAW  COPPER  CO.  MICHIGAN. 

Office :  45  Broadway,  New  York.  Operating  office :  Hancock,  Mich.  Chas. 
A.  Wright  president  and  treasurer;  Spencer  R.  Uill,  vice-president; 
Thomas  Hoatson,  second  vice-president  and  mining  director;  Chas.  A.  Wright. 
Jr.,  secretary;  John  V.  Shields,  rail>vay  superintendent;  W.  W.  Stockley,  en- 
gineer; A.  H.  Sawyer,  assistant  engineer. 

Organized  March  13,  1905,  under  laws  of  Michigan,  with  capitalization 
$10,000,000,  shares  $25  par ;  issued,  $3,750,000,  $10  paid  in.  Cash  on  hand,  Jan. 
1,  1906,  was  $345,683,97.  Adams  Trust  Co.,  Boston,  registrar;  City  Tnist 
Co.,  Boston,  transfer  agent.  Aimual  meeting,  second  Tuesday  in  February. 
Capitalization  was  purposely  made  much  larger  than  the  immediate  require- 
ments of  the  company,  to  provide  for  future  growth,  plan  on  which  the  corpora- 
tion was  formed  providing  for  the  absorption  of  large  tracts  of  mineral  lands, 
the  building  of  a  railroad,  erection  of  mills  and  smelters,  etc.  A  very  consid- 
erable part  of  the  purchase  price  of  lands  acquired  has  been  paid  by  the 
issue  of  stock. 

Lands,  1 1 ,550  acres  mining  lands,  920  acres  timber  lands,  and  385  acres  mis- 
cellaneous lands,  giving  total  holdings  of  12,855  acres,  all  in  Keweenaw 
county,  Michigan.  Lands  are  in  three  main  groups,  carrying  the  strike  of 
the  Keweenawan  mineral  belt  for  a  distance  of  circa  14  miles,  the  tract  car- 
rying practically  all  of  the  amygdaloidal  and  conglomerate  cupriferous  beds 
of  the  district,  as  well  as  many  copper-bearing  cross-fissures.  Lands  are 
in  Town  58  North,  of  Ranges  27,  28  and  29  West,  and  include  the  tracts  for 
merly  owned  by  the  iEtna,  Empire,  Girard,  Keweenaw,  Mandan,  Medora 
Philadelphia  &  Boston,  Resolute  and  Vulcan  mining  companies.  In  ad- 
dition to  strictly  mineral  lands,  the  company  has  secured  sundry  tracts  of 
value  for  future  extensive  milling  operations,  giving  large  water-frontages  on 
available  harbors,  and  undeveloped  water-powers  of  great  prospective  value 
The  Longyear  tract,  of  1,500  acres,  gives,  witli  former  holdings,  nearly  two 
miles  of  water-frontage  on  either  side  of  the  Montreal  river,  including  Fish 
Cove,  one  mile  east  of  the  river's  mouth,  which  might  be  made  a  good  har- 
bor, by  a  comparatively  small  outlay.  Tliis  frontage  will  be  available  for 
ctampmiUs,  and  as  the  site  of  a  power  plant  and  a  railroad  terminal  and  har- 
bor. It  also  includes  5  miles  of  the  course  of  the  river,  on  both  banks,  and, 
with  other  holdings,  gives  the  con-pany  the  entire  water  frontage  of  Mos- 
quito Lake.  It  will  be  possible  to  use  Mosquito  Lake  for  a  storage  reservoir, 
by  throwing  a  dam  across  it«  outlet,  and  thus  dceloping  a  great  water  power, 
with  a  power  plant  at  the  mouth  of  the  nver.  The  property  of  the  company 
also  includes  the  Lac  La  Belle  or  ^tendota  ship  canal,  one  mile  in  length, 
connecting  Lac  La  Belle  ^^'ith  Lake  Superior.  The  canal  has  a  14'  cluinnel, 
and  leads  to  a  splendid  harbor,  which  should  be  made  a  bjirbor  of  refuge  by 
the  federal  government. 
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The  company'  has  a  complete  diamond  drill  outfit,  and  v. ill  proix;  iin 
property  extensively,  padiminary  to  beginning  jictiml  miniiiK  o|M'raiionM. 
Work  was  started,  on  the  Resolute  pn)|XTty,  in  a  wan-h  for  f  Ik*  wnMlirrly 
extension  of  tlie  Montreal  River  amygdaloid  U^d,  wliicli  \h  IxiriK  d<'V<lo|>- 
ed,  with  veiy  promising  results,  on  the  old  iVLiwarr;  inirwr,  by  i\u*  Manifou 
Mining  Co.,  a  subsidiary  corporation  of  the  Caluim-t  A  H^-cIa  Mining  <V» 
This  is  supposed  to  have  been  located,  tlw  drill  M}rtn  tU*rr-fr*irii  ''liowinjr  w«lJ 
in  copper,  and  the  drill  was  put  at  work  sejirrliin;:  for  tlK*  nortU-rn  fxi^'unum 
of  the  Kearsarge  amygdaloid  bed,  on  the  liniifAnU;  tra/-t.  'Dtt-  old  U^-vAnt" 
mine  had  a  ST^  shaft,  with  circa  2,0f)f/  of  drift-. 

An  ofBce  is  being  built  at  the  Mandan  prr^fj^rrty,  thin  Ij^-ing  '^-Jit rally 
located.  The  ^Etna  mine  produced  140. SSI  Ux.  fir^  ry^pj^r,  from  'U-ymHory 
operations,  1$Q3-1S73.  In  1906  the  Kf-w^naw  Cop^^r  <lo..  ^frit'A  touUol 
of  the  Washington  mine,  in  the  Mo«quito  I^k^  dL-*rict. 

The  Keweenaw  Copper  Co.  seciPL-'i  cor-tr^/l  o:  'r^  I  at  ]a  IvIU'  4c  <',%\iUi^^ 
railroad,  and  organizefi  the  Jw^TTrtt-naTr  C'-r.*ral  R-siir'/i/J  <"o  ,  ♦'#  t*-^ri\\/\ 
and  extend  this  line.  Th?  ent:i»:  s'ork  L->  \:^  of  v-^  Kr-f^rji-v  '>  r/r»I  fUiJ 
road  Co..  9350,000  is  owried  by  rrjt  Kf:-!.**:r-ax  C/,;/^^:  ''>/  'fry-  ^tJ  I  a/: 
La  Belle  line,  only  S  miles  in  Vzjr'r..  :-i»  'j^t.  r*-- /*.'.*.  %-vJ  v^  I.-v  «T*/ryl/d 
southwest,  for  circa  25  mikff.  *.rrr:^ri  Cil  ::.->:•.  -R.-j^r*  '^ft'.z^ff /,^  >,  t  .W  *>*• 
secured  with  the  Minenl  Rargr-  i.-^:  Orjr^z  Vj^z^h  ri.^-'/t.i.'.  ♦:•:  ;//'*,-- ./ 
with  a  number  of  prira^e  rklhrij  Lr>-».  .v.-js-;  -rf  -  !.->,•..»  .r...-'.-y '//•:;/».'•  ^« 
ofCalumetaciiTicciitT.  Trj*  rra.- —v*^  »-«-.».'i:  ->#^  -rr'.:.u»*P'-:  *;.-;  •  ',■;/?»•••/'. 
durinc  the  latter  ial:  */  I'OV  A  ->-".>  -i-r-  .  .*.'  -'  f ,:/  /.  .*  •  f'^.y*. 
the  ILkz^iac.  3ileV>rk  ar.i  fc^.i  .-^  -.'•—^^  -  •  .  '  ■*-  /I  »  -•  :  ^  ^^.-rA-  ^z. 
aJvJ  it  U  fifciaei  tc  'sct.rir.j*  "j*  L  -j*  ^i--*-7  ■',  *  j^  -<',•.-•  '.*  '<^  \^  •  *• 
Montntai  nr*- 

nwt^^oc  :»  Cocc^r  ?>irg«*  n..lr-.o:  l.-...  -  i^  /.'.-i-*"  -.t  >  V.r-r^  *  ''-  "  v*-  '<■  - 
to  stabi  b;  acca^'vi-jir  *:*-  In--  r*':i*i:r.  ".  '  h-  -.•  -f*i.  -•,•■*■  v'  .-.»-■■*/* -fli  •• 
co»inty  tra:  ^j»  Coci^^r  rLLiic*  ■..■.r..-i-.«.i-fc.---:  ' -.  r •'■.:■•»•'  .■•■*•.  rf*  'r^---. 
Ranee,  -wtiirti  ii«iii>s  r'lr^xc^  -.»  r.  Aj^.-r   i  -  • .     .-■•-.  7  v    '^•' . "  <*»      '* '  ^ 

develoftcf-ic  oc  :!»  tr^c^^  xj^rii/^:.-^    v    /.'.-■  ^-jt- h      >.^  *      u-- 

peRti  rreaEij.  21  -je  cjwr.   -t"  -v»  juv*   -■    -t..    *.*■  /  *■  ■■  « '^  ^.jr^.'^'f 

•tf«MHarr  ^tfs  4iifmR»iriL  .nuurur  n  ir:-;  j--r/«->  '"'*  ■  *  ^-^.*».■',  .--z^.- 
of  ic^ieoais*  •naai»cflrMr  jin -.u*:iir »-  r'-r^  1--  'j  ■.•'  '  •■  •■'■  «.■*->-•»'«• 
eorm*  J.  GtJ-fliaify  *::»  ■•■tr.'prn^  *■••.•  ■*'—.  ^r^- r'-  .-.?•,.  -^  t- •  -  r-- 
a4  the  3fc:ca-r£.  .%Jnn#2  ubi  .t.inip^-<  *-•  ^r.^  >--  -(.-y  '*■  v  "^ 
tectfincii  ic  «v««u  if  -1*  juniiT". ''.'•:  •.-  r '•-*.-  -.-•.  .  •  '^--*.^-«<  •• 
Coppitr Cc.  •hmfiBfiTrf Tuiin*:  :^  .V.--.-t^''-*  ■•  -'-: -t.  •.'■•■  *  • '-'^ 
in^wcraar  s*er.ir  sl  »— '-n*  ■  '.*^  '•'•.r:*  i  -•^.a  •  '  -  .'  '*•"'  ••-'  ■  '  " 
mVKft^jk  'ji  SdwjjLiaTr  -nnnrr  »r-i  -  .at  ?  -  .i  ,i"'  -  '  ■  -•  •  *  "  '  '"•'  '  " 
aoczae  swii  siizMs  ui  1.  Tii«2jr-jin  '  -j^  rji.-  -^  r-^-^             -."-.*  v.'^  ■• 

KEY  drr  mnoL  ax  >5y.'-nH  v,r^;  cv> 

OL      jfiiK    vSrt*       Jt 
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F.  W.  McCrady ,  suporintondent .     Proix?rl y  adjoins  the  Tyee  and  Lenora,  and  is 

opened  by  luiinel.     Has  steam  power.     Presumably  idle. 

KEYSTONE  COPPER  CO.  ARIZONA. 

Office:  Rank  of  Commerce  Bldg.,  St.  Louis,  Mo.  Mine  office:  Globe, 
Gila  Co.,  Ariz.  G.  S.  Maddox,  president;  A.  A.  Aal,  vice-president;  Geo. 
A.  Biddle,  s(M*rctary;  J.  R.  Finletter,  pcneral  manager;  Jos.  C.  Erman,  gen- 
eral superintendent;  John  Herman,  metallurgist.  Organized,  1905,  with 
capitalization  $1,000,000,  shares  $1  par.  Lands,  12  claims,  known  a 
the  Keystone  Group,  formerly  worked  by  Finletter  &  Harvey,  lying  8  miles 
west  of  Globe,  next  east  of  the  Live  Oak  and  near  the  Inspiration  mine.  A 
good  wagon-road  is  being  built  to  tlie  property. 

Country  rocks  arc  granite  and  quartz-porphyry,  with  occasional  schists. 
Ores  are  mainly  chrysocolla,  carrying  disseminated  C4irbonates,  with  occasional 
sulphides,  including  chalcocite  ranging  -lOC^'  to  00^,^  in  tenor.  East  of  the 
main  workings  there  an?  surfacv  depositc  of  clirysocolla,  assaying  3%  to  7% 
copjxjr,  also  a  conglomenite  blanket  vein  of  V  t(»  12'  thickness,  impregnated 
witli  copper  to  tlie  extent  of  3%  to  G^/r,  from  whicli  values  apparently  can 
|je  recovered  by  leaching.  Development  is  by  3  tunnels,  with  circa  2,000' 
of  workings,  and  it  is  planned  to  sink  a  3-compartment  500'  shaft,  for  large 
extraction.  Principal  vein  has  a  12'  ore-l>ody,  earr>'ing  a  15*  pajrstreak 
averaging  22^^  copper  and  2  oz.  to  5  oz.  silver  per  ton.  Balance  of  vein, 
of  concentrating  grade,  nmning  3%  to  5%  in  copper  tenor,  is  left  standing, 
for  mining  later.  No.  2  tunnel,  STO'  long,  shows  chrysocolla  and  carbonate 
ore  of  4%  to  24%  tenor,  and  No.  3  tunnel,  000'  long,  also  shows  good  ore. 
Property  has  furnished  a  small  production  of  silicious  ore,  of  39o  to  5%  cop- 
per tenor,  to  the  Old  Dominion  smelter,  for  convertor  linings. 

A  25-ton  experimental  leaching  plant  was  built  in  1905.  The  system 
used  is  a  modification  of  the  Iloepfner  sulphide  process,  and  is  designed  for 
leaching  chrysocolla,  as  well  as  carbonate  ores,  and  can  include  sulphide  ores 
after  roasting.  Ore  is  reduced  to  fines,  puli:)ed,  and  leached  for  three  hours 
in  a  slowly  revolving  chlorination  barn4.  The  leaching  solution  is  cupric 
cliloride,  w  hich  is  clianged  to  cuprous  chloride  by  the  absorption  of  one  atom 
of  copper.  The  enriched  solution  goes  to  precipitation  tanks,  where  the 
extra  molecule  of  copper  is  precipitated  upon  large  copper  sheets,  and  the 
solution,  thus  regenerated  to  cupric  chloride,  is  returned  to  the  storage  tank, 
for  further  use. 

Grading  was  being  done,  April,  1906,  for  a  100-ton  roasting  furnace,  to  en- 
able the  works  to  treat  sulpliide  ores  also,  and  it  is  probable  that  the  experi- 
mental hxiviation  plant  will  be  greatly  enlarged.  The  Keystone  has  been  a 
shipper  since  circa  189S,  and  is  said  to  have  been  highly  profitable  to  the  for- 
mer owners,  Messrs.  Finletter  &  Ilarvey.  Production,  1899  to  1904,  was  1,067 
tons,  netting  S37,276.98.  Ores  smelted  have  given  returns  of  22%  to  27% 
copper,  and  early  in  1906  the  projDcrty  was  shipping  low-grade  fiilicious  ores, 
of  3%  to  5%  copper  tenor,  to  the  Old  Dominion  smelter,  for  convertor 
linings.  Management  4s  excellent,  and  property  is  considered  highly 
promising. 
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KETSTDHE  COPPER  MINING  CO.  NEW  ME^CO. 

Office:  Bloomsburg,  Pa.  Mine  office:  Ties  Hedras,  Taos  Co.,  N.  M. 
J.  P.  Rinker,  superintendent.  Lands,  18  claims,  known  as  the  Payroll  mine, 
in  the  Bromide  district,  opened  to  depth  of  about  250'  and  showing  a  20* 
vein  of  sulphide  ore,  said  to  assay  6%  to  12%  copper,  with  fair  gold  values. 
Has  steam  power  and  a  50-ton  concentrator.  Presumably  idle. 
KEYSTONE  COPPER  &  GOLD  MINING  CO.  ARIZONA. 

Office:  502  Park  Bldg.,  Pittsburg,  Pa.  Mine  office:  Wickenburg,  Mari- 
copa Co.,  Ariz.  C.  B.  McLean,  president;  W.  J.  Strassburger,  secretary  and 
general  manager;  W.  F.  Wilson,  treasurer.  Organized  1900,  under 
laws  of  Arizona,  with  capitalization  $1,250,000,  shares  $10  par.  Lands,  24 
claims,  in  the  Blue  Tank  and  Black  Rock  districts,  shoTving '  sulphide  ore 
bodies.  Idle  for  several  years. 
KEYSTONE  COPPER  SMELTER  CO.  MEXICO. 

Office:  330  Drexel  Bldg.,  Philadelphia,  Pa.  General  Mexican  office: 
Apartado  22,  Guadalajara,  Mexico.  Mine  office:  Tapalpa,  Jalisco,  Mex. 
Robert  P.  Molten,  president ;  Edward  E.  Cattel,  vice-president  and  chairman 
of  executive  committee;  Aubrey  F.  Lee,  secretary;  Daniel  Lamont,  Jr., 
treasurer;  Theo.  Breidenbach,  general  manager.  Organized  under  kiws 
of  New  Jersey,  with  capitalization  $300,000,  increased,  July  6,  1905,  to 
$500,000,  shares  $1  par.  Has  authorized  an  issue  of  $100,000  certificates  of 
indebtedness,  at  6%  interest,  redeemable  December  10,  1908. 

I^ands,  5  groups  including  La  Mexicana,  La  America  and  La  Palma 
groups,  also  timber  rights  to  circa  50,000  acres  of  adjoining  lands.  Princi- 
pal development  is  on  La  Mexicana  group,  area  82  pcrtenencias,  15  miles 
west  of  Tapalpa,  mine  being  developed  by  a  200-metre  crosscut  tunnel,  cut- 
ting 4  veins,  with  circa  one  mile  of  underground  openings.  Veins  are  fissures 
in  porphyry,  averaging  5'  width,  and  carrying  auriferous  and  argentiferous 
chalcop3rrite,  sphalerite  and  iron  pyrites. 

The  property  has  steam  and  electric  power  and  a  30-ton  mill,  with  2 
crushers,  2  rolls  and  3  tables.  The  smelter  has  a  75-ton  reverberatory  fur 
naoe,  turning  out  matte  of  30%  to  48%  copper  tenor.  It  is  planned  jto  add 
a  cyanide  plant  for  treatment  of  ores  rich  in  gold.  The  property  employs 
about  100  men,  and  seems  developing  along  sensible  lines,  and  the  man- 
agement enjoys  a  good  local  standing. 
KEYSTONE  MIIVING  &  DEVELOPMENT  CO.         COLORADO  &  WYOMING. 

Office:  839  Equitable  Bldg.,  Denver,  Colo.,  Mine  offices:  Downington, 
Carbon  Co.,  Wyo.,  and  Boulder,  Boulder  Co.,  Colo.  Dr.  E.  T.  Ettinger, 
president  and  general  manager;  Wm.  R.  Klein,  secretary;  G.  C.  Aschbach, 
treasurer;  Foster  Keams,  superintendent  Wyoming  mine;  L.  Ilauselman, 
superintendent  Colorado  mine.  Organized  April  18,  1901,  under  laws  of 
Wyoming,  with  capitalization  $2,000,000,  shares  $1  par,  as  successor  of 
Keams  Consolidated  Copper  Mines  Co. 

The  Wyoming  lands,  area  206  acres,  are  on  Beaver  Creek,  circa  12  miles 
south  of  Encampment,  and  the  Do\Miington  townsite,  160  acres,  patented. 
The  Keams  mine  is  opened  by  a  600^  tunnel. 
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The  Colorado  properties,  which  carry  gold  only,  include  the  Smoky  Hfll 
mine,  area  20  acres,  partly  patented ;  the  Dirigo  mine,  area  60  acres,  patented, 
and  the  Norunibega  mine,  area  40  acres,  all  in  Boulder  county.     Principal 
development  seems  to  be  on  the  Colorado  gold  properties. 
KEY  TO  SUCCESS  COPPER  MINING,  SMELTING  &  EXPLO-  UTAH. 

RATION  CO.  LTD.,  OF  PIERRE,  SOUTH  DAKOTA. 

Office:  213  Providence  Bldg.,  Duluth,  Minn.  A.  R.  Merritt,  president; 
C.  E.  Mylen,  vice-president;  Geo^  F.  Davis,  secretary;  J.  S.  Lane,  treasurer; 
preceding  officers,  H.  Brown  and  John  L.  McGilvery,  directors. .  Organized 
1902,  under  laws  of  South  Dakota,  \\'ith  capitalization  $1,500,000,  shares 
SI  par;  issued,  $825,000.  I^nds,  12  claims,  area  240  acres,  also  a  40-acrB 
millsit^,  in  the  Beaver  Lake  district  of  Beaver  county,  Utah,  opened  by  shafts 
of  25',  75'  and  105',  showine  ore  carrying  3%  to  6%  copper,  with  gold  and 
silver  values.  Idle,  but  company  plans  resuming  work,  during  1906. 
KEY  WEST  MINING  CO.  NEVADA. 

Mine  office:  Bunkerville,  Lincoln  Co.,  Nev.    S.  W.  Darling,  superinten- 
dent, at  last  accounts.    Ores  carry  nickel,  copper  and  platinum.    Has  steam 
power.     Presunabl>  idle. 
KHAYYAM  COPPER  CO.  ALASKA. 

Merged,  circa  1904,  in  Omar  Mining  Co. 
KIADEBEK  MINE.  RUSSIA. 

Described  under  title  Berg-  und  Hiittenwerke  Kedabeg. 
KILLINGDAL  KOBBERVAERK.  NORWAY. 

Owned  by  Bede  Metal  &  Chemical  Co. 
KIMBALL  CREEK  MINING  CO.  WASHINGTON. 

Dead.     Letters  returned  from  all  addresses. 
KIN-E-CHY  MINING  &  MILLING  CO.  ARIZONA. 

Office:  1112  Majestic  Bldg.,  Detroit,  Michigan.  Mine  office:  Willcox, 
Cochise  Co.,  Ariz.  Employs  8  men.  J.  George  Zink,  president;  Geo.  J. 
Robinson,  vice-president;  Fred  P.  Obenauer,  secretary  and  treasurer;  Gust. 
Becker,  manager.  Lands,  33  claims,  area  660  acres,  in  5  groups,  in  the  Ar- 
avaipa  district,  showing  several  fair  sized  veins,  carrying  variable  values  in 
gold,  silver,  copper  and  lead.  The  copper  group,  of  14  claims,  has  a  7x14' 
shaft  72'  deep,  and  a  150'  tunnel.  The  gold  group,  of  6  claims,  shows  a 
considerable  body  of  low-grade  gold  ore.  Equipment  includes  a  small  steam 
power  mining  plant,  and  a  small  stamp-mill,  built  1903. 
KING  COPPER  MINING  CO.  OF  NEVADA.  NEVADA. 

Office:  431  Exchange  Bldg.,  Boston,  Mass.    Letter  returned  unclaimed 
from   former  mine  office,   Lovelocks,   Humboldt  Co.,   Nev.    T.   H.   Lowe, 
superintendent.     Property  was  the  Anderson  mine,  carrying  auriferous  and 
argentiferous  copper  ores,  slightly  developed. 
KING  EDWARD  MINING  CO.  .     ONTARIO. 

Office :  care  of  Samuel  Jcffery,  secretary,  Calumet,  Mich.  Henry  Fliege, 
president,  Paul  P.  Roehm,  vice-president;  W.  J.  Galbraith,  treasurer;  Capt. 
Wm.  F.  Ashton,  superintendent.  Organized  100-4,  under  laws  of  Ontario, 
with  capitalization  $3,(K)0,000,  sliarcs  $10  par.   Property  is  some  distance 
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east  of  Sault  Ste.  Marie,  in  Algoma,  Ontario,  developed  by  a  shallow  sliaft, 
said  to  show  a  25'  vein  of  chalcopyrite,  from  which  assays  of  9%  copper  have 
been  secured.     Idle,  since  early  in  1905. 
KnfG  GOLD  &  COPPER  MINIWG  CO.  WASHINGTON. 

Office:  Davenport,  Wash.  Mine  office:  Springdale,  Stevens  Co.,  Wash. 
J.  B.  Tuttle,  Sr.,  president  and  general  manager;  J.  T.  McAviney,  vice-pres- 
ident; J.  B.  Tuttle,  Jr.,  secretary  and  treasurer;  preceding  officers,  A.  M. 
Campbell  and  G.  B.  M.  Seager,  directors.  Organized  June,  1900,  under 
laws  of  Washington,  with  capitaUzation  $2,000,000,  shares  $1  par.  Lands, 
9  miles  west  of  Springdale,  known  as  the  Edna-Gladiator,  carry  a  contact 
vein  between  diorite  and  quartz,  opened  by  a  370'  shaft,  shoeing  melaconite 
and  chaloocite,  of  $10  to  $35  value  per  ton,  with  silicious  gangue.  Equipment 
includes  a  350-h.  p.  boiler,  10x11^  friction  hoist,  8-drill  air-compressor,  power 
driUs,  steam  pumps,  electric  light  plant  and  various  engine-houses,  shafts 
houses,  bunk-houses  and  ore-bins.  Suit  brought  by  dissatisfied  shareholders, 
alleging  mismanagement,  was  dismissed  September,  1905,  the  court  holding 
that  allegations  were  not  proven. 
KING  GOLD  &  COPPER  MINING.&  MILLING  CO.  CALIFORNIA. 

Letter  returned  unclaimed  from  former  office,  921-185  Dearborn  St., 
Chicago,  His.  Company  advertised  to  give  an  absolutely  guaranteed  in- 
vestment, and  was  stated,  in  Volume  V  of  the  Copper  Handbook,  to  be 
managed  either  by  fools  or  rascals,  which  statement  seems  fully  verified  by 
the  outcome,  t 
KINGMAN  MINE.  CALIFORNIA. 

Office  and  mine:  care  of  Jas.  McDonald,  owner,  Dan^in,  Inyo  Co.,  Cal. 
Has  a  3'  contact  vein,  between  limestone  and  granite,  carrying  slightly  aurif- 
erous and  argentiferous   cuprite,  malachite  and  chalcopyrite. 
KINGMAN  SMELTING  &  REFINING  CO.  ARIZONA. 

Office:  Kingman,  Mohave  Co.,  Ariz.    Organized,  late  in  1905,  to  build 
a  custom  smelter,  at  Kingman. 
KING  MINING  CO.  WYOMING. 

Office:  Fremont,  Neb.  Letter  returned  unclaimed  from, former  mine 
office,  Riverside,  Carbon  Co.,  Wyo.  T.  Carroll,  president  and  general  man- 
ager; J.  O.  Bell,  secretary;  J.  A.  Knowles,  treasurer.  Lands,  sundry  claims, 
on  the  south  fork  of  the  Grand  Encampment  river,  slightly  developed  by  a 
crosscut  tunnel,  showing  auriferous  copper  ore,  carrying  values  mainly  in  gold. 
KING  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Reorganized,  circa  1903,  as  Denoro  Mines,  Ltd. 
KING  PHILIP  COPPER  CO.  MICHIGAN. 

OfSbe:  701-199  Washington  St.,  Boston,  Mass.  Operating  office: 
Houghton,  Mich.  Mine  office:  Winona,  Houghton  Co.,  Mich.  Arthur  G. 
Stanwood,  president;  Geo.  P.  Gardner,  vice-president;  preceding  officers, 
Walter  Hunnewell,  RiTfus  R.  Goodell,  Chas.  J.  Paine,  Jr.,  Nathaniel  H.  Stone 
and  Nathaniel  Thayer,  directors:  Edward  B.  O'Connor,  secretary  and  treas- 
urer; Dr.  L.  L.  Hubbard,  manager,  Rex  R.  Seeb^r.  superintendent.  Organ- 
ized   November   13,    1905    under    laws   of    Michigan,    with    capitalization 
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$2,500,000,  $6  paid  in.  Is  a  close  corporation,  no  stock  having  been  sold 
publicly.  One-half  of  the  stock  issue  was  given  for  lands,  35,000  shares 
going  to  St.  Mary's  Mineral  Land  Co.,  which  also  bought  20,000  shares  for 
cash,  at  $6,  securing  control,  T^ith  holdings  of  55,000  shares,  leaving  30,000 
shares  unissued.  On  March  1,  1906,  the  company  had  cash  on  hand, 
S75,77S.58.     CMty  Trust  Co.,  Boston,  registrar. 

Lands,  1,040  acres,  in  Houghton  and  Ontonagon  counties,  Michigan, 
main  tract  lying  about  1  mile  south  of  the  Winona  mine.  The  first  shaft, 
1,500'  from  tlie  northwest  comer  of  the  tract,  struck  quicksand  at  32',  hence 
was  changed  to  a  drainage  sliaft,  and  a  new  shaft  started,  75' distant.  It  is 
planned  to  cliange  this  vertical  temporary  shaft  into  a  permanent  incline 
shaft,  at  a  dip  of  circa  70°.  Shaft,  11x25',  was  bottomed  in  rock.  May,  1906, 
at  a  depth  of  50'.  Ecpiipment  includes  a  100-h.  p.  boiler  and  6-drill  Inger- 
soU-Sergeant  air-compressor.  New  machinery  ordered  includes  a  12x20* 
hoist,  with  5'  drum,  good  for  1,200'  depth,  and  a  15-drill  air-compressor 
with  18x12"  cylinders.  Buildings  include  a  24x36'  frame  office,  warehouse, 
24x62'  bunk-house,  20x.5()'  cook-liousc,  15x24'  smithy,  28x40'  boiler  and 
engine-house,  and  a  16x30'  change-house.  • 

KING  &  QUEEN  MINING  CO.  MONTANA. 

Office:  1007  Ikjssemer  Bldg.,  Pittsburg,  Pa.  Mine  office:  Superior, 
Missoula  Co.,  Mont.  Employs  6  men.  Nelson  Weddle,  Jr.,  president; 
Chas.  J.  Rieger,  vice-president;  J.  F.  Hinckley,  secretary;  H.  A.  Spangler, 
treasurer;  preceding  officers,  B.  H.  Howard,  J.  L.  Armstrong,  R.  W.  Jud- 
kins  and  Dr.  Geo.  T.  McC^ullough,  directors;  T.  E.  Wood,  superintendent. 
Organized  March  22,  1905,  under  laws  of  Montana,  with  capitalization 
$1,000,000,  shares  $1  par.  Lands,  15  claims,  partly  patented,  area  188  acres, 
also  a20-acrcmillsite,all  well  timbered,  in  the  Spring  Gulch  district,  showing 
country  rocks  of  limestone,  (juartzite  and  sluile,  with  5  contact  veins  be- 
tween quart  zite  and  limestone,  of  which  2,  under  development,  have  8'  average 
width,  and  have  given  average  assays  of  6.5*^^,  copper,  16%  lead  and  16  oz. 
silver  per  ton,  from  malachite,  chalcocite  and  clialcopyrite.  Development 
is  by  a  300'  sliaft  and  1,200'  tunnel,  estimated  to  show  4,000  tons  of  ore. 
Equipment  includes  an  80-h.  p.  boiler,  25-h.  p.  hoist,  good  for  800'  depth, 
and  a  duplex  6-drill  air-compressor,  also  a  sawmill  of  6,000'  daily  capacity, 
and  several  mine  buildings.  Property  is  3J^  miles  from  Northern  Pacific 
Railroad.  Was  a  small  producer,  for  circa  10  years,  before  bought  by  present 
owners. 
KING  SOLOMON  MINES.  BRITISH  COLUMBIA. 

Office:  care  of  J.  S.  11.  Matson,  Victoria,  B.  C.  Mine  office:  CQwichan, 
Vancouver  Lsland,  B.  C.  Wm.  Ixjwis,  superintendent.  Organized  1904, 
with  capitaUzation  $15,000,  shares  $1,500  par.  Lands,  4  miles  from  the 
Esquimau  &  Nanaimo  Railroad,  on  Copper  Mountain,  in  the  Hclmken  dis- 
trict, include  the  King  Solomon  and  Queen  of  Sheba  claims.  Shipped  56 
tons  of  ore.  to  the  Tyet?  smelter,  which  returntMl  S.03Cc  copper. 
KING  SOLOMON  MINING  CO.  BRITISH  COLUMBIA. 

Office:  care  of  I).  C.  Corbin,  owner,  Spokane,  V^anh.    Letter  returned 
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unclaimed  from  former  mine  office,  Greenwood,  Boundary  district,  B.  C. 
Lands  are  near  the  Montreal  &  Boston  holdings  of  the  Dominion  Copper  Co., 
Ltd.    Mine  produced,  1902,  circa  700  tons  of  ore.     Idle. 
KING  SOLOMON  TUNNEL  MINING  CO.  COLORADO. 

Mine  office:  Frisco,  Sunamit  Co.,  Colo.  James  H.  Myers,  superintendent, 
at  last  accounts.  Ores  carry  gold,  silver,  lead  and  copper.  Presumably  idle. 
KISHORN  MINE.  SCOTLAND. 

Office  and  mine:  care  of  Mrs.  M.  M.  H.  Stewart,  Kishom,  Loch  Carron, 
Rosshire,  Scotland.  Property  was  worked  about  the  close  of  the  Eighteenth 
or  opening  of  the  Nineteenth  Century,  but  has  remained  idle  since,  until  re- 
opened, 1904,  when  a  force  of  about  80  men  was  worked  on  development, 
for  a  time. 
KXTANNING  COPPER  MINING  CO.  WASHINGTON. 

Presumably  dead.     Letters  returned  from  all  former  offices. 
KITTICOOLA  GOLD-COPPER  MINE,  LTD.  SOUTH  AUSTRALIA. 

Office:  care  of  T.  S.  Backhouse,  Glenelg,  South  Australia.  Mine  office: 
Reedy  Creek,  South  Australia.  The  property,  sometimes  known  as  the 
Tungkillo  mine,  opened  1845,  lies  34  miles  northeast  of  Adelaide,  and  is 
held  under  lease  from  the  Australian^Mining  Co.,  since  1879.  Ores  are  rich, 
but  bunchy,  and  in  early  days  averaged  22%  copper.  Has  two  main  veins, 
one  apparently  worked  out,  and  on  Baker's  lode  has  shafts  of^240'  and  360^. 
KimLSLAND  KOBBERVAERK.  '  NORWAY. 

Letter  returned  unclaimed  by  former  owners,  N.  Kior  &  Co.,  Christiania, 
Norway.    Mine  was  idle,  at  last  accounts. 
KJOLI  MINES,  LTD.  NORWAY. 

Offices:  4,  Suffolk  St.,  Pall  Mall  East, London,  S.  W.,  Eng.  Mine  office: 
Reitail,  Aalen,  Guldalen,  Norway.  Sir  W.  E.  M.  Tomlison,  Bart.,  chair- 
man; W.  B.  Pearson,  secretary.  Organized  July  29,  1903,  with  capitalization 
£100,000,  shares  £1  par.  Debentures,  £40,000,  at  6%.  Property  is  the 
Kjdli  group  of  mines,  near  Rdros,  claimed  to  have  a  10-mile  aerial  tramway, 
and  asserted  to  be  working  circa  300  men,  at  close  of  1905. 
BER6VERWALTUN6  KLAUSEN.  AUSTRIA. 

Mine  office:  Klausen  Pfunderberg,  Tyrol,    Austria. 
GEWERKSCHAFT  KLIN6ENTHAL-GRASLITZER  GERMANY. 

KUPFERBERGBAU. 

Mine  office:  Klingenthal,  Saxony,  Germany.    Erhart  August  Schiedt, 
manager.    Has  a  100-metre  main  shaft,  developing   chalcopyrite,  and  em- 
ployed about  100  men,  at  last  accounts. 
KLIPKOP  (NAMAQUALAND)  COPPER  CAPE  COLONY. 

SYNDICATE,  LTD. 

Vohmtarily  liquidated,  1004. 
KNAPP  MINING  CO.  COLORADO. 

Mine  office:  Pearl,  Larimer  Co.,  Colo.  Is  controlled  by  the  National 
Bftining  &  Milling  Co.  Lands,  9  claims,  area  80  acres,  known  as  the  Big 
Horn  group,  opened  by  shafts  of  65'  and  85^  showing  chalcop3nnte  and  oo- 
casional  bomite.    Has  a  25-h.  p.  steam  hoist. 
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KOEI  MINE. 

Miiu'  office:  Tsunekaiicmaru-mura,  Ashina-pori,  Bing 
old  pro|X'rty,  n'optmcd  1S93.  Ore  is  dmlcopyrite,  associat 
crito,  iron  pyrites  and  niicaceous  lieniatito,  in  a  fLssurv  V€ 
with  gangiio  of  talc  and  lionihlendo.  Country  rock  is  hor 
Concentrated  ore  averages  13.4Vt  copper  and  4%  silver.  Pi 
was  .SS.195  lbs.  fine  copper. 
KOKOMO-PIONEER  MINING  &  MILLING  CO. 

Letter  returned  unclaimed  from  former  mine  office,  Duiim 
KOKUSEI  MINE. 

Mine     office:  Kawabe-mura,     Shonan-gori,     Miniasaka, 
opened  1S82.  Ore  is  eludcopyrite,  associated  with  ironp3rrite8 
tities  of  sphalerite,   ore  occuring  as  lenses,    largest  60'  in 
clay  go\ige,  in  .sandstone  and  clay-slate.    Production,  1899, 
fine  copjXT. 
KOMAKI  MINE. 

A  ver>'  old  mine,  located  in  the  provinces  of  Ugo  and  I 
.Vnnual    proihiction,   accoriling   to   latest    returns   secuitHl, 
l.(KX),CKK)  lbs.  fine  copjM'r.  and  consideral)le  gold  is  secured  as 
KOOTENAI  COPPER-GOLD  MINING  CO. 

Office:  15  Kxchangi*  PL,  Jersey  City,  N.  J.     Incorpon 
1002.  under  laws  of  New  Jersey,  with  capitalization  S500, 
H.   (lould,  John  R.  Turner  and  I^uis  H.  Dailey. 
KOOTENAI  COPPER  MINING  &  SMELTING  CO. 

lA'tter  returned  unclainitrd  from  former  office,  Spokane, 
office:  Port  liill,  Kootenai  Co.,  Idaho.  Idle  and  presumably 
KOPERMYN  (TRANSVAAL),  LTD. 

Offices:  237,  Kinsbury  Pavement  House,  London,  E.  C, 
Smith.  stKTt^tarv.     Organized  ()ctoU»r  19.  1905.  with  caoitaliz 
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KREMLIN  MINIITG  CO.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  D.  M.  Houston, 
superintendent.  Has  a  300'  shaft,  and  was  idle  several  years,  owing  to 
water,  but  has  been  drained  through  the  main  tunnel  of  the  Bingham  Con- 
solidated. Is  said  to  show  a  large  body  of  concentrating  ore,  on  the 
300'  leveL 
KRUGER  COPPER  &  SILVER  MINING  CO.  MEXICO. 

Office:  50  Congress  St.,  Boston,  Mass.  Mine  office:  Cusihuiriichic, 
Chihuahua,  Mex.  Edward  Glines,  president;  Philip  A.  Warner,  vice-presi- 
dent and  consulting  engineer;  James  P.  Hughes,  secretary;  Edgar  M.  Parker, 
treasurer;  Geo.  W.  Boyce,  general  manager.  Organized  August,  1903,  under 
laws  of  South  Dakota,  with  capitalization  ^00,000,  shares  %5  par.  Lands,  42 
pertenencias,  area  140  acres,  having  an  old  80'  shaft,  said  to  show  copper 
carbonates  and  chalcocite,  with  associated  gold  and  silver  values.  Sunk 
a  new  100'  shaft,  1905,  without  encouraging  results.  Local  tradition  says 
mine  has  produced  some  rich  ore.  Idle. 
GEWERKSCHAFT  KUHLENBERGER  ZUG.  GERMANY. 

Office:  Diisseldorf,  Germany.     Property  is  sundry  mines  in  the  province 
of  Westfalen,  carrying  ores  of  silver,  lead,  copper,  zinc  and  iron.    Employed 
circa  100  men,  at  last  accounts. 
KUNE  MINE.  JAPAN. 

Owned  by  Furukawa  Mining  Co. 
GEWERKSCHAFT  KUPFERBERG.  GERMANY. 

Mine  office:  Kupferberg,  Bavaria,  Germany.     Ferdinand  Krdner,  agent. 
KUPFERKIESBERGBAU  KUPFERPLATTE.  AUSTRIA. 

Mine  office:  Kitzbiihel,  Tyrol,  Austria.     Ore  is  chalcopyrite,  with  quartz 
gangue,  occurring  as  horizontal  beds  in  Silurian  slates.     Is  an  old  mine  and 
a  small  producer. 
KURILLA  MINE.  AUSTRALIA. 

Owned  by  Wallaroo  &  Moonta  Mining  &  Smelting  Co.,  Ltd. 
KUROTAKI  MINE.  JAPAN. 

Mine  office:  Motokawa-mura,  Tosa-gori,  Tosa,  Japan.  Is  a  short  dis- 
tance only  from  the  famous  Besshi  mine.  Ore  is  chalcopyrite,  first  quality 
averaging  10%  and  second  grade  2%  to  4%  copper.  Beds  are  much  con- 
torted, principal  widths  and  values  being  found  in  the  saddles  and  troughs, 
which  average  about  10'  thickness.  Production,  1900,  was  151,890  lbs.  fine 
copper. 
KURTZ-CHATTERTON  COPPER  MINING  CO.  WYOMING. 

Succeeded  by  Chatterton  Mining  Co. 
KUSAKURA  MINES.  JAPAN. 

Owned  by  Furukawa  Mining  Co. 
KVANANGENS  KOBBERGRUBER.  NORWAY. 

Described  under  title  Altens  Kobbergruber. 
LABOR  CO-OPERATIVE  GOLD,  SILVER  A  BRITISH  COLUMBIA. 

COPPER  MINING  CO. 

Office:  99  Washington  St.,  Chicago,  Ills.    Mine  office:  Golden,  Koot- 
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ay  district,  B.  C.     Philip  Chesley,  president;  Rev.  C.   E.    N'ylin,  eecretary 

dd  treasujier.      Organized  under  laws  of   British  Columbia,  l^^th  capitai- 

*^  iztttion  $150,000,  stmres  10  cents  par.     Is  a  deliberate  swindk,  operated  under 

the  garb  of  religion,  by  Parson  Nylin,  a  Baptist  preacher,  who  is  a  disg^racc 

to  the  cloth,  with  the  aid  of  Chesley  and  other  accomplioes, 

LA  CANAl^EAS  COPPER  CO.  MEXICO. 

Office:  care  of  Ehud  N.  Darling,  secretary,  10  Wall  St.,  New  York, 
Mine  office:  La  Cananea,  Sonora,  Mex.  Fred  A.  Trittle,  preaiderit.  Or- 
ganized under  laws  of  Arizona,  with  capitalization  So, 000,000  shares  $5  par. 
Was  promoted  by  Henry  B,  Clifford  &  Co.,  but  management  said  to  be  now 
in  the  hands  of  P.  Sandoval  &  Co.,  substantial  bankers  of  Nogalea,  Arijsona. 
and  Nogules,  Sonora,  Mexico.  Lands,  230  acres,  including  La  Libertjtd 
and  El  Ultimatum  groups,  near  the  Greene  Consolidated^  having  a  150'  shaft ^ 
with  circa  SOO'  of  workings^  said  to  show  a  15'  vein  of  ore  similar  to  the  Puer^ 
tecitos  ores  of  the  Greene  Consolidated.  Property  considered  promising^ 
but  presumably  idle. 
LAC  LA  BELLE  MINIIIG  CO.  UCHI6A1I. 

Sold  land«,  1905,  for  $250,000,  to  Manitoa  Mining  Q»- 
LA  CLEDE  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Offite:  Kittredge  Bldg.,  l>enver,  C^lo.  Letter  returned  unclaimed 
from  fomier  mine  office,  Ohio,  Clear  Creek  Co.,  Colo.  J.  IL  HoUoTivayj  pa*si- 
dent ;  L  E.  Black,  secretary.  Organized  November,  1903,  with  capilaliia* 
tion  51,000,000,  shares  Si  par.  Lands,  4  claims,  area  80  acres,  also  a  $20,000 
3-year  bond  and  lease  on  the  Ohio  mine,  opened  by  a  300'  sliaft  and  1,200* 
tunnel  and  having  steam  power.  The  Ohio  has  produced  about  $250,000 
T^orlh  of  ore,  but  was  flooded  by  cutting  an  underground  watercourse.  Com- 
pany  also  supported  to  liave  sundry  claims  near  Goldfieid,  Nevada. 
LA  COBRIZA  MINING  CO.  MEXICO* 

Office:  care  of  C.  C.  Stewart,  El  Paso,  Texas.  Operating  office:  Apar- 
tado  25,  Magdalena,  Sonora,  Mex.  Mine  office:  Campo  C>obriza,  l^ierio. 
Altar,  Sonom,  Mexico.  Emjjloys  25  men.  Fred  C.  Emery,  prej^ident  and 
general  manager-  W.  T.  St-cwart,  vice-president  and  superintendent;  A.  R. 
Taylor,  treasurer.  Organijsed  June  5,  1906,  under  laws  of  Arizona,  with 
capitalization  $250,000,  shares  $1  par.  Lands,  21  pertenencias,  area  47 
acres,  in  the  Magdalena  district,  IC  mites  ^^'esi  of  Puerto,  showing  limestone 
and  granite- porphyry  country  rocks,  carrying  several  contact  veins  belwe«?ii 
limestone  and  porphyrj'',  with  vertical  dip.  One  vein,  under  developmeDt, 
is  said  to  average  40'  width,  with  a  3,000'  outcrotip,  giving  average  s&ssajrs 
of  15%  copper,  10  oz.  silver  and  $5  gold  per  ton,  from  melaconite,  malachite 
and  chalcopyritc.  Has  shafts  of  S5'  and  TOO',  and  plans  pusliing  develop* 
ment  and  building  a  2.50-ton  sineller  during  latter  half  of  1906.  Develop- 
ment, whiie  promising,  i^  entirely  inadr|uate  to  feeding  a  smelts* 
LA  CORONA  COPPER  MINING  CO.,  LTD.  SPAIN. 

Offices:  Clock  Housu,  Arundel  St.,  Strand,  W,  C,  Eng,  Edward  E. 
Fernandez,  chairman;  Hiirohi  Cossins,  secretary;  J.  W.  Eirbmond  Lec» 
general  manager;  John  E.   Marshall  Hall,  assistant  engiudeer.    Or^gaaiied 
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October  21,  1905,  with  capitalization  £20,000,  shares  £1  par,  in  4,000  ordi 
nary  and  16,000  deferred  shares;  issued,  £16,500.     Lands  are  3  mines,  known 
as  Corona  I,  Corona  II  and  Los  Azores,  in  the  district  of  Fuencaliente,  Ciudad 
Real,  Spain. 
LADD  METALS  CO.  IDAHO. 

Office:  Canterbury  Bldg.,  Portland,  Ore.  Mine  offices:  Mineral,  Wash- 
ington Co.,  Idaho,  and  Landore,  Washington  Co.,  Idaho.  Chas.  E.  Ladd, 
president;  Samuel  Peacock,  vice-president  and  general  manager;  John  Snow, 
secretary  and  treasurer;  Geo.  D.  Rich,  general  superintendent;  John 
Williams,  mine  superintendent. 

Lands  are  in  2  groups,  both  in  the  Seven  Devils  district.  One  group 
of  4  claims,  at  Mineral,  near  Weiser,  bought  of  the  Consolidated  Copper  Co., 
is  shipping  some  ore,  averaging  5%  copper  and  up  to  350  oz.  silver  per  ton. 
The  mining  property  at  Landore  has  shipped  a  little  ore,  averaging  35%  cop- 
per, and  ore  of  much  lower  grade  has  been  smelted,  on  the  ground. 

Company  has  smelters  at  both  Mineral  and  landore.  The  Mineral 
smelter  has  a  small  water-jacket  blast-furnace,  burning  coke.  The  smelter 
at  Landore,  of  60  tons  daily  capacity,  lias  a  50-ton  combination  reverberatory 
and  water-jacket  blast-furnace,  former  burning  wood  and  latter  burning 
coke.  This  anomalous  furnace  was  devised  by  a  former  superintendent, 
on  a  novel  and  absolutely  unsuccessful  plan,  combining  in  a  double  stack 
a  reverberatory  and  a  blast-furnace,  with  a  downward  blast  and  a  moist 
updraft,  charging  being  in  both  furnaces,  and  between  the  two.  Fuel  was 
to  have  been  furnished  by  a  gas-producer  consuming  wet,  rotten,  white  fir 
wood.  The  theory  and  practice  did  not  correlate,  hence  a  new  superintendent 
was  secured  and  the  plant  remodeled  along  more  usual  lines. 

Smelters  were  closed  down  November,  1905,  on  accounf  of  poor  trans- 
portation facilities,  which  rendered  it  difficult  to  secure  flux  and  fuel.     It 
was  planned^  however,  to  resume  work  in  1906.     Property,  while  poorly 
located  as  to  facilities  for  transport,  Is  considered  promising. 
LA  DEMOCRATA  MUflNG  CO.  MEXICO. 

Office:  17  Blast  4th  st.,  Cincinnati,  Ohio.    Organized  1905,  under  laws 
of  Arizona,  with  capitalization  $50,000,  shares  $10  par.    Apparently  bears 
some  relation  to  the  Democrata  Cananea  Sonora  company. 
LA  DICHA  MUflNO  &  SMELTING  CO.  OF  MEXICO.  MEXICO. 

Is  the  Mexican  incorporation  of  the  Mitchell  Mining  Co. 
LA  DURA  MILL  &  MINING  CO.  liEXICO. 

Mine  office:  La  Dura,  Sonora,  Mexico.  Property  is  on  the  Yaqui  river, 
in  the  Sahuaripa  district  of  Sonora.  Made  150  metric  tons  of  copper  matte 
in  1902,  and  72  metrio  tons  in  1903.  It  is  said  that  the  company  may  be 
consolidated  with  the  Bufa  Mining,  Milling  &  Smelting  Co.,  which  apparently 
is  under  the  same  management. 

LA  DURA  MINING  CO.  liEXICO. 

Mine  office:  care  of  Hartmann  &  Groff,  managers,  Torres,  Sonora,  Mex. 
Ores  carry  gold,  diver,  copper  and  lead.  Has  steam  power  and  turns  out 
product  80  Bilvei4ead-oopper  concentrates,  when  working. 
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LADY  CHELAN  COPPER  CO.  WASHINGTON. 

Office:  234  Hyde  Blk.,  Spokane,  Wash.     Presumably  moribund. 
LADY  ELGIN  COPPER  MINING  CO.  MAINE. 

Had  a  mine  at  Blue  Hill,  Hancock  county,  Maine,  circa  1880.     Presum- 
ably dead. 
LADY  HELEN  COPPER  MINING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Pima,  Graham  Co., 
Ariz.  A.  J.  Halter,  president.  Organized  under  laws  of  New  Jersey,  with 
capitalization  SI, 000,000,  shares  $1  par,  as  successor  of  International  Ex- 
plomtion  &  Investment  Co.  Lands,  100  acres,  in  the  Clark  district  of 
Graham  county. 
LADY  POND  MINE.  NEWFOUNDLAND. 

An  idle  property  at  Lady  Pond,  Newfoundland,  last  worked,  circa  1900, 
by  Newfoundland  Copper  Co.     Now  owned  by  Carmen  Copper  Mines,  Ltd. 
LADYSMITH  COPPER  MINING  CO.  MONTANA. 

Office:  259  I^a  Salle  St.,  Chicago,  Ills.  Mine  office:  EUiston,  Powell 
Co.,  Mont.  Arthur  J.  Bamfonl,  president;  V.  W.  Hemala,  secretary;  G.  F. 
Newlxjrg,  treasurer.  Organized  1905,  under  laws  of  South  Dakota,  with 
capitalization  $400,000.  I^inds,  4  claims,  12  miles  from  EUiston.  well  tim- 
bered and  watered.  Development  is  by  two  110'  shafts,  said  to  show  ore 
averaging  22.5%  copper.  Company  alleged,  in  its  prospectus,  that  dividends 
should  be  paid  during  190C,  but  of  course  cannot  pay  same  from  profits  of 
oi)eration. 
NUEVA  SOCIEDAD   PROPRIETARLA  LA  ESTRELLA.  SPAIN. 

Office:  Granada,  Spain.     Property  includes  El  Ensuefio  and  La  Jerezana 
mines,   under    option  or  lease    to    tlie  Soci(5t6  Anonyme    La  E^strclla,  of 
Paris. 
SOClfiTt  ANONYME  LA  ESTRELLA.  SPAIN. 

Office:  ICl,  lk)ulevard  Haussmann,  Paris,  France.  Mine  office:  Los 
Martiros,  Granada,  Spain.  Capitalization,  200,000  francs.  Don  Huberto 
Meersmans,  general  manager;  Don  Antonio  MeUdn,  superintendent.  Prop- 
erty includes  I^  JeR»zana,  El  l^^nsueAo  and  other  mines  of  copper,  at  Los 
Martires,  tennino  del  Boza,  Granada,  also  an  argentiferous  copper  group  at 
Alpujarra,  Granada.  I-^  Jerezana  and  adjoining  mines  were  undergoing 
development,  at  last  accounts. 
LAFAYETTE  MINING  CO.  MICHIGAN. 

Wound  up,  1906,  and  a  dividend  of  $2.42  per  share  paid  stockholders. 
LA  FLORENCLA  GOLD  &  COPPER  CO.  MEXICO. 

Office:  30  South  Ninth  St.,  Richmond,  Va.  Mine  office:  Cos,  Sonora, 
Mex.  I).  A.  Ainslie,  president;  R.  F.  Hudson,  secretary;  Tom  L.  West, 
general  manager.  Organized  1902,  under  laws  of  West  Virginia,  with  capi- 
talization $1,000,000,  sliares  SI  par.  Liinds,  134  pertenencias,  area  circa 
330  acres,  25  miles  from  nearest  railroad,  showing  a  wide  mineralized  belt 
with  heavy  iron  capping,  traceable  2  miles.  Main  shaft,  250',>\*itha60'ciO8»- 
cut  in  ore  assaying  b%  to  9%  copper,  wit  h  fair  gold  and  silver  values.  Prop- 
erty considered  valuable,  but  company  apparently  moribund. 
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LA  FLORIDA  MUflNG,  MILLING  &  DEVELOPING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  office,  Naco,  Ariz.  Moribund. 
LA  FORTUNA  MINING  CO.  liEXICO. 

Office:  416-27  William  St.,  New  York.  Mine  office:  Ahualulco,  Jalisco, 
Mexico.  W.  B.  Stewart,  president;  Frank  E.  Lloyd,  manager.  Lands, 
40  pertenencias,  5  miles  northwest  of  Ahualulco,  showing  a  5'  to  20'  vein, 
carrying  auriferous  and  argentiferous  copper  and  lead  ores,  with  quartz 
gangue.  Is  opened  by  tunnels,  with  about  one-lialf  mile  of  workings,  show- 
ing circa  10,000  tons  of  ore.  Has  a  small  mill  and  produced  circa  30  tons 
of  ore  daily,  at  last  accounts. 
LA  FORTUNA  MINING  CO.,  S.  A.  liEXICO. 

Is  the  Mexican  incorporation  of  the  Fortuna  Mining  Co. 
LA  FRANCE  COPPER  CO.  MONTANA. 

Office:  42  Broadway,  New  York.  Mine  office:  Butte,  Silver  Bow  Co., 
Mont.  Works  office:  Basin,  Jefferson  Co.,  Mont.  F.  August  Heinze,  pres- 
ident; Albert  Frank,  superintendent;  W.  A.  Kidney,  mill  superintendent; 
Organized  April,  1905,  under  laws  of  New  York,  with  capitalization  $7,000,000, 
shares  $25  par,  in  $1,000,000  preferred  shares  at  6%,  and  $6,000,000  common 
shares.     Bonds,  $2,000,000  authorized,  at  6%. 

Lands  are  the  Lexington  mine,  8  claims,  area  32  acres,  held  under  a 
$250,000  bond  and  lease  from  the  French  owners,  in  the  name  of  Louis  Gi- 
rard,  assigned  to  La  France  Copper  Co.  The  Lexington  has  a  3-compartment 
main  shaft,  of  1,450'  depth,  well  timbered  and  ventilated,  and  connected  on 
the  600'  level  with  the  Alice  mine,  with  several  miles  of  workings,  but  having 
950'  of  water  in  the  bottom,  at  the  end  of  1905,  wliich  it  was  planned  to  fork 
out.  The  mine  was  worked  many  gears' ago  for  gold  and  silver  values, 
but  below  the  1,400'  level  has  a  30'  vein,  with  granitic  gangue,  carrying 
stringers  of  sulphide  ore  assaying  3%  to  4%  copper,  and  is  said  also  to  liave 
a  vein  of  14'  average  width,  giving  average  returns  of  2.7591  copper,  $4  silver 
and  $5  gold  per  ton,  with  considerable  zinc  and  a  little  lead.  Ecjuipment 
includes  a  15x30*  Ottumwa  hoist,  raising  a  single-deck  cage,  to  l>e  replaced, 
1906,  by  a  20x60*  Allis-Chalmers  hoist  raising  two  double-deck  cages.  A 
50-diill  air-compressor  is  being  installed,  and  the  mine  lias  two  electric  pumps. 
The  mine  has  an  old  mill,  idle  since  1893,  with  circa  100,000  tons  of  aurif- 
erous tailings,  which  probably  could  be  cyanided  profitably. 

The  reduction  plant  is  th^  old  Ba^in  &  Bay  State  concentrator,  at 
Basin,  supposedly  held  under  a  $600,000  bond  and  lease.  The  mill  has 
2  crushers,  8  sets  of  rolls,  4  Huntington  mills,  90  Ilartz  jigs  and  60  Wilfley 
tables.  In  April,  1906,  the  Lexington  was  producing  circa  300  tons  of  ore 
daily,  of  which  125  tons  of  zinciferous  ore  were  being  sent  to  the  works  of 
the  Montana  Zinc  Co.,  and  175  tons  were  going  to  the  mill  at  Basin.  The 
property  has  an  aggressive  and  capable  management,  and  is  considered 
promising. 
LAKE  COPPER  CO.  MICHIGAN. 

Office;  Houghton,  Mich.  Mine  office:  Greenland,  Ontonagon  Co., 
Mich.     Reginald  C.  Pryor,  president;  Wm.  D.  Calverley,  secretary;  preced- 
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irg  officers,  J,  H,  Rice,  H,  M,  Edwards,  B»  F.  Chyuowcth  and  Linus  Stao- 
nard,  directors.  Oiiganized  November  2$,  1U05»  under  laws  of  Michigan, 
with  capitalimtion  12,500,000  shares  $25  par.  Of  the  capital  stock,  55,000 
shares  were  given  the  owners  of  tiie  Belt  lands,  and  15,000  shares  were  sold, 
at  S3,  leaving  30,000  shares  in  the  trca^sury  ajid  giving  a  cash  working  fund 
of  $45,000.  Lands,  740  acres,  adjoining  the  Adventure,  and  canying  the 
strike  of  the  Evergreen  belt  for  one  mile,  on  which  considemble  diamond 
diiUing  has  been  done*  Fropt^rty  is  the  Belt  mine,  first  ojiened  1848,  and 
taken  over,  1882,  by  the  Bt4t  Mines  Co.,  Ltd.,  wliich  corporation,  by  incora- 
petexice  and  bad  management,  sunk  about  £250,000  in  3  years,  without 
securing  as  much  as  a  half-nule  of  underground  openings.  8ome  explora- 
tory work  was  done,  1901,  under  the  management  of  Nathan  F.  Leopold, 
with  Capt.  Wm.  A.  Dunn  in  charge. 

Operations  by  present  company  have  been  confined  mainly  to  the 
Knowiton  and  Butk^r  lodes,  with  a  little  work  on  a  lode  formerly  Buppoacd 
to  l^e  the  Evergreen.  There  are  shafts  of  170^  and  300'  on  the  KnowUoa 
lode,  and  the  hitter  shaft  Is  being  deepened  to  600^,  and  is  dnking  ttirough 
docidudly  promising  ground.  There  also  is  a  90'  shaft  on  the  Tresidder 
lode,  circa  1,0<W  cast  of  the  Knowiton  bed,  whicli  was  sunk  circa  1865, 
and  ia  said  to  have  paid  for  its  sinking  from  the  copper  taken  out. 

Equipment  includes  a  12x15'*  duplex  hoist  and  a  6-drill  air-compn^ssor* 
Management  is  good,  and  the  plan  of  development  h  eminently  sound,  this 
calling  for  the  expenditure  of  every  dollar  available,  underground,  rather 
tlmri  upon  extensive  surface  improvements,  which  caii  conie  later,  if  the 
showing  made  in  the  mine  warrants  such  outlay* 
LAKE  COPPER  PROPRIETARY  CO.,   LTD.  SWEDEW, 

Ofllce:  40,  Queen  Victoria  Ht.,  London,  E.  C,  Eng.  Organized  March 
10,  1006,  with  capitahxation  £300,(K)0,  in  2^*8,000  ordinary  shares  of  £1 
par,  and  10,000  deferred  sliarca  of  H,  par.  Was  fomied  to  acquire  etrntrol 
of  the  Liike  Copper  Syndicjite  Akliebob^,  a  8wediab  corporaiion  controlling 
sundry  mining  lands  in  Swedett. 
LAKE  GEORGE  MIKES,  LTD.  AUSTRALIA. 

Reorganized,  1904,  as  I^ke  George  SucoeaaorB,  Ltd. 
LAKE  GEORGE  SUCCESSORS,  LTD,  AUSTRALIA. 

Oflfices:  10,  Walbrook,  London,  E.  C,  Eng.  Mine  ofHce:  Bungendore, 
N.  S.  W»,  Australia,  A.  J.  Marks,  cliairman;  N.  R,  0.  Hivington,  mine 
marmger;  H,  R.  Westall,  secretary.  Organized  June  8,  1904,  as  a  siecond 
feconst ruction  of  the  Lake  George  Mines,  Ltd.,  with  capitalization  £10,t)00, 
shares  Is.  par;  issued,  £2,940,  Land^,  172  acrea,  freehold,  at  Captains 
Flat,  Lake  George,  N.  S.  W,  Ilaa  a  cyanide  plant  and  small  smelter,  with 
reserves  of  about  11,000  tons  of  ore,  said  to  be  unpajiible.  Mine  was  opened 
1882,  and  has  a  depth  of  about  600/  Main  vein  is  22'  to  30'  wide,  and  v^ry 
persistent,  having  a  meridional  strike  antl  vertical  dip,  in  a  country- rock 
of  SiluKan  slates.  Ore  occurs  as  replacenientB  along  fauU-Unes.  and  is  a 
eomp^TCt,  fiue*grained  mixtria*  of  chalcopyrite,  sphalerite,  galena  and  iron 
pyiites,  in  an  aluminoua  cjuart^osc  gangiie.    Oro  averages  about  1*5%  ccij^ 
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per,  with  amaD  gold  and  sflrer  values,  and  i^  very  ivfractory.  Has  four 
604on  water-jacket  bbst-fumace=^.  using  50*^  flux  ainl  oU*^  fuel  changes. 
and  also  has  tried  pyrhic  smelting.  Annual  production  foraH'rtr  was  about 
500  tons  of  fine  copper,  sold  as  matte  canyipg  .W:  to  3o'^^  copper  and  about 
200  oz.  silver  and  5  oi.  gold  per  ton  of  blister  copper.  Present  operations 
are  confined  to  efforts  to  secure  sundry  monies,  paid  into  court  by  the  okl 
company. 
LAKE  HUROH  COPPER  SYHDICATE,  LTD.  ORTARIO. 

Voluntarily  -ntMmd  up.  February.  1901. 
LAKE  SHORE  MlHiHG  CO.  MICHIGAll. 

OflBce:  care  of  W.  H.  Garlick,  president.  Marquette,  Mich.  Mine  office: 
Green,  Ontonagon  Co.,  Mich.  Organized  under  laws  of  Michigan,  with 
capitalisation  $500,000,  shares  $25  par.  Lands.  773  acres,  in  51-44.  Onton- 
agon county,  Michigan,  carr>'ing  3  copper-bearing  veins,  of  5'.  5'.  and  12*  nidtli. 
sliowing  oxide  ore  and  chalcocite  giving  assays  of  1 .5*^  copper.  0.5  oi.  silver 
and  40  cents  to  80  cents  gold  per  ton. 
LAKESIDE  GOLD-COPPER  MDiniG  CO.  WASHHIGTOH. 

Letter  returned  unclaimed  from  former  office.  Spokane.  Wash.  Mine 
office:  Index,  Snohomish  Co.,  Wash.  Geo.  W.  Weatlierbce,  president :  .\.  L. 
Sweetser,  secretary  and  treasurer;  E.  W.  BerT>,  general  manager.  Capital- 
ization $1 ,000,000,  shares  $1  par.  Lands.  7  claims,  in  the  Index  liistrict.  Idle. 
LAKE  SUPERIOR  &  ARIZONA  MDiniG  CO.  ARIZONA. 

Title  changed,  1904.  to  Lake  Superior  &  Arizona  Mining  &  Smelting  Co. 
LAKE  SUPERIOR  &  ARIZONA  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Flort^nce.  Pinal  Co.,  Ariz.  John 
D.  Cuddihy,  president;  Dr.  W.  A.  Holt,  ^^ce-president :  Jotmson  Vi^•ian, 
Jr.,  second  vice-president:  Wm.  B.  Anderson,  treasurer:  A.  E.  Petermann, 
secretary;  J.  T.  Reeder,  assistant  secretary* :  preceding  officers,  Wm.  Thiel- 
man,  Angus  W.  Kerr,  Edward  LTseth,  Henry  L.  Baer  and  Thos.  Maslin, 
directors;  Alfred  C.  Sieboth,  superintendent;  Dugald  Stewart,  clerk;  Henry 
Richardson,  engineer.  Organized  Sept.  30.  1902,  under  laws  of  Arizona,  \*ith 
capitalixation$200,000,  shares  $1  par.  as  the  Lake  Superior  &  Arizona  Mining 
Co.,  and  reorganized,  1904,  under  present  title,  with  increased  capitalixa- 
tion.  Levied  a  $1  assessment  January.  1906,  payable  in  installments,  on 
the  outstanding  stock  issue  of  83,000  shares. 

Lands,  110  acres,  owned  in  fee,  in  t lie  Pioneer  district,  known  formerly 
as  the  Golden  Ea^  and  worked  for  gold  by  the  Gem  Ck>ld  Mining  Co.,  which 
went  out  of  business,  1885,  after  paying  considerable  diN-idends.  Litigation 
over  titles  was  settled  favorably  to  company.  April.  1906.  Property  shows 
many  shallow  shafts  and  short  tuimels,  opened  in  a  random  manner,  from 
which  former  owners  extracted  rich  surface  ores.  The  property  shows  3 
veins,  of  which  2  are  under  development,  these  being  contact  veins  between 
quartsite  and  limestone,  and  averaging  circa  6'  i^-idth.  The  main  vein, 
6>^  to  T  wide,  has  a  quartzite  foot  and  limestone  hanging  wall,  i^-ith  dip  of 
?irca  35^,  carrying  auriferous  and  argentiferous  copper  ores,  and  slio\\nng 
a  little  free  gold.    Ores  are  mainly  silicious  oxides  and  carbonates,  associated 
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with  iron  and  nmnganest',  and  valuablt;  fur  fluxing  tlic  base  ores  likely  to 
ho  oixned  at  gn»ater  depth.  Shipments  of  13  carloads,  niade  1905,  from 
the  Anderson  tunnel,  gave  n»tunis  of  31. G%  copper,  2.2  oz.  silver  and  $2.67 
gold  iK»r  ton,  giving  net  proceeds  of  $24,0-19.81. 

Development  is  by  one  shaft  and  4  tunnels.  The  vertical  Vivian  shaft, 
of  279'  deptli,  sunk  in  low  ground,  cut  diagonally  through  about  SC  of  ore. 
The  Ilolt  tunnel,  of  circa  500'  length,  has  a  blind  shaft,  known  as  the  Holt 
shaft,  starting  215'  below  surface  and  bottomed  675'  below  the  outcrop,  wliich 
connects  with  the  Carlton  tunnel,  of  circa  250'  length,  driven  about  100' 
b"low  the  Ilolt  tunnel.  The  mine  had  9,497'  of  openings,  at  end  of  1905, 
not  including  the  old  workings  of  former  owners.  The  ground  is  soft,  as 
a  rule,  requiring  heavy  timbering. 

Equipment  includes  a  good  steam  plant  with  a  175-h.  p.  water-tube  boiler 
and  a  16-drill  Rand  two-stage  air-compressor  having  14x24^  steam  cylinders 
and  air  cylinders  of  13x16"  and  24x16".  Buildings  include  a  power-house, 
smithy,  bunk  houses,  etc.,  and  an  office  and  dwelling  at  Florence,  18  miles 
from  the  mine. 

Sliareholders  of  the  Lake  Superior  &  Arizona  Mining  &  Smelting  Go. 
have  organized  the  Arizona  Midland  llailroad  Co.,  capitalization  $500,000, 
shares  $1  par,  to  build  a  25-mile  railway  between  the  mine,  at  Superior, 
and  the  Gila  Valley,  Globe  &  Northeni  railway,  at  Florence,  the  capitali- 
zation lx?ing  for  the  estimated  cost  of  the  line.  The  company's  plans  call 
for  the  building  of  a  smelt<?r,  at  Florence,  on  the  bank  of  the  Gila  river, 
where  there  is  a  good  site  and  never-failing  water  supply.  The  company 
is  expending  about  S100,000  yearly,  and  is  opening  a  promising  mine,  but 
the  property  cannot  be  placed  on  a  profitable  productive  baf^  until  rail 
connections  are  seciired. 
LAKE  SUPERIOR  &  BISBEE  DEVELOPMENT  CO.  ARIZONA. 

Office:  Calumet,  Mich.     Mine  office:  Bisbee,  Cochise  Co.,  Ariz.     Idle. 
LAKE  SUPERIOR  CONCENTRATING  CO.  MICHIGAII. 

Voluntarily  wound  up,  1905. 
LAKE  SUPERIOR  COPPER  &  ZINC  CO.  ONTARIO. 

Letter  returned  unclaimed  from  former  office,  20  Broad  St.,  New  York. 
LAKE  SUPERIOR  GOLD  MINING  &  MILLING  CO.  MEXICO. 

Office:  Marquette,  Mich.  lictter  returned  unclaimed  from  former 
mine  office,  La  Cananea,  Sonora,  Mex.  F.  11.  Begole,  treasurer.  Capital- 
ization $3,500,000,  shares  $5  par.  Lands  first  lield,  1,200  acres,  near  Magda- 
lena,  Sonora,  Mexico,  were  abandoned,  and  operations  transferred  to  a 
group  of  copper  claims,  area  900  acre's,  lying  in  the  Cananea  Mountains, 
Sonora. 
LAKE  SUPERIOR  MINE.  MICHIGAN. 

I^nds,  640  acres,  in  Sections  13  and  14,  Town  50  N.,  Range  39  W., 
Ontonagon  county,  Michigan,  carrying  the  northeasterly  continuation  of 
the  parallel  cupriferous  beds  of  the  Evergreen  lx?lt  opened  in  the  Mass  and 
Adventure  mines.     Lon;.:  idle. 


LAKE  SUPERIOR  <fc  PITTSBURG.  733 

LAKE  SUPERIOR  &  PITTSBURG  DEVELOPMENT  CO.  ARIZONA. 

Succeeded,  June  1,  1904,  by  Lake  Sui)erior  &  Pittsburg  Mining  Co. 
LAKE  SUPERIOR  &  PITTSBURG  MINING  CO.  AIUZONA. 

OfiBce:  Calumet,  Mich.  Mine  office:  Bisbee,  Cochise  Co.,  Ariz.  £m> 
ploys  275  men.  Chas.  Briggs,  president;  James  Hoatson,  vice-president; 
Tbos.  Hoatson,  second  vice-president;  Louis  W.  Powell,  third  vice-president 
and  general  manager;  Peter  Ruppe,  treasurer;  Gordon  R.  Campbell, 
secretary;  preceding  officers,  Thos.  F.  Cole,  Chester  A.  Congdon,  Charles 
d'Autremont,  Jr.,  and  Geo.  £.  Tener,  directors;  James  E.  Fisher,  assistant 
secretary;  Henry  B.  PauU,  auditor;  E.  E.  Whiteley,  engineer;  Frank  Juleff. 
mine  foreman.  Organized  April,  1904,  under  laws  of  Minnesota,  as  successor 
of  Lake  Superior  &  Pittsburg  Development  Co.,  with  capitalization  $3,000,000, 
shares  $10  par;  issued,  $2,500,000,  fully  paid.  Merchants  &  Miners  Bank, 
Calumet,  Mich.,  registrar.  Annual  meeting,  second  Monday  in  April.  Ended 
1905  with  cash  assets  of  $382,870.82,  and  liabilities  of  $584,807.24,  giving  a 
balance  of  liabilities  of  $201,936.42. 

Lands,  44  daims,  area  629  acres,  patented,  and  owned  in  fee,  with  titles 
perfected.  The  mine  has  2  shafts,  and  at  bird  may  be  sunk  later,  on  the 
southeastern  part  of  the  company's  extensive  tract.  The  principal  opening 
is  the  Cole  shaft,  formerly  known  as  No.  2.  This  was  sunk  nearly  1,000*  by 
former  owners,  and  has  been  straightened,  retimbered  and  cut  down  from  2 
small  compartments  to  4  large  compartments  of  full  working  size,  8x24'  out- 
side of  timbers,  the  work  of  remodeling  liaving  been  started  simultaneously 
on  10  leveb,  and  performed  in  record-breaking  time.  The  shaft  was  1,227' 
deep  at  the  end  of  1905,  with  drifting  begun  on  the  1,200*  level.  It  will  be 
sunk  to  1,500*  depth,  and  has  opened  drifts  on  the  800*,  900*,  1,000*  and  1,100* 
levels,  with  drifting  begun  on  the  1,200*  level,  in  May,  1906,  with  the  shaft 
approaching  the  1,300*  station.  This  shaft  is  connected  with  No.  3  shait, 
on  the  Uncle  Sam  claim,  some  distance  southward.  The  Cole  sliaft  has  Pres- 
oott  and  Cameron  station  pumps,  caring  for  a  present  flow  of  225  gallons 
per  minute,  and  capable  of  much  heavier  duty.  It  is  obvious  that  the  Briggs 
shaft  of  the  Calumet  &  Pittsburg  is  caring  for  considerable  pxart  of  the 
normal  water  supply  of  the  Cole  sliaft.  Large  ore  bodies  have  been  opened 
on  the  900*,  1,000*  and  1,100*  levels,  notably  the  latter.  The  ores  are  similar 
in  occurrence  and  nature  to  those  of  the  Copper  Queen  and  Calumet 
A  Arizona,  of  which  the  L.  S.  &  P.  ore  bodies  are  the  southerly  continua- 
tion, and  the  1,100*  level  shows  long  stopes  of  ore  ranging  in  copi)er  tenor  from 
7%  to  30%,  with  small  gold  and  silver  values.  Development  work  was  re- 
tarded, during  1904-1905,  by  the  remodeling  of  the  shaft,  but  is  being 
pushed  vigorously,  since  that  necessary  work  was  completed. 

No.  3  shaft,  on  the.  Uncle  Sam  claim,  is  1,000*  deep,  and  will  be  kept 
in  abeyance  for  the  present.  No.  1  was  an  old  shaft  of  the  former  owners, 
of  small  size  and  shallow  depth,  and  doubtless  never  will  be  used  by  the 
present  management.  The  production  of  the  Pittsburg  &  Duluth  mine  is 
through  the  Cole  shaft,  by  a  long  drift  on  the  1,000*  level,  penetrating  Pitts- 
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burgh  &  Diiluth  territory,  and  eventimUy  eomiecting  with  the  Oliver  ahafi ' 
of  the  Calumet  &  Arizona  mine. 

The  main  niiuing  plant  is  at  the  Cole  shaft,  and  includes  boilers  of  800 
aggregate   horee-powor,   burning    petroleum,    m  16-^ill    air-corn prtsflor  ami 
fiingle-druMi  hoists  with  12x14''  and  12x36"  cylinders.     The  Cole  shaft  ia  to 
have  a  Nordberg  hoist,  eimikr  to  tlmt  at  the  Junction  mine,  with  18*42'. 
quadruple  cylinderB,  and  double  drums,  capable  of  raiaing  12- ton  loads  froQ 
a  half-mile  depth,  and  is  to  hoist  triple-deck  cjiges  carrying  3-ton  cars,  opem^ 
ing  in  balance,  or  singly,  as  desired.     This  hoist  will  have  no  superior 
Arizona,  and  few  any\%here.     Surface  improvements  include  a  timber-miH' 
smithy,  office,  chLtnging-hou.se,  etc. 

Production  was  begun  Oclol>er,  1905,  ores  going  to  the  Calumet  &  Anxona 
flmelter,  at  I>ouglaa,  where  tlie  use  of  a  single  furnace  is  shared  with  the 
Pittsburg  &  Duluth,  the  latter  furnishing  about  one-third  of  the  joint  ton- 
nage. At  the  end  of  lf>05  the  Lake  Superior  &  Pitt.sburg  was  shipping  circa 
1,0CK>  tons  of  ore  weekly,  securing  therefrom  average  retuma  of  better  than 
8%  copper  and  45  cents  per  ton  gold  and  silver.  Production,  1905,  waa-j 
1/721,295  lbs.  fine  copper  and  $5,418.23  gold  and  silver,  the  dibs  amelt 
giving  returns  of  S.5%  copper. 

The  management  is  the  same  as  that  of  the  Calumet  &  Arizona^  whic 
has  made  a  phenomenal  success  in  Arizona  copper  mining,  and  is  capable 
at  all  points.  Tlie  Lake  Superior  &  Pittsburg  Mining  Co,  is  to  be  meiged^ 
during  1906,  by  means  of  a  holding  company,  known  as  the  Superior  4t 
Pittsburg,  with  the  Pittsburg  &  Duluth.  Calumet  6c  Pittsburg  and  Junction 
mining  companies,  and  the  company  so  fonned  must  make  a  very  profitabh^H 
copper  producer  of  great  size,  in  the  course  of  a  few  yeaj's.  ^" 

LAKE  SUPERIOR  POWER  CO.  ONTARia 

Office:  Sault  Ste.  Marie,  Ont,     Mine  office:     Gertrude  Mine,  Algonii 
Ontario.    C.  D,  Warren,  president:  W,  N.  Sawyer,  general   manager;  A. 
Willmott,    superintendent,     I^nds,    7    claims,    area    circa    2,000  acres» 
eluding  the  Gertrude  and  El^iie   nickel-copper  mines,    in    Creighton    tois 
sliip,  showing  4  contact  veins,  of  which  2,  slightly  developed,  c^rry  cuprif^l 
erous  and  nickc»liferous  pyrrhotite,  returning  an  average  0(0.5%  copper  aodl 
3%  nickel.     ITaa  aliafts  of  GO'  and  120',  vrith  circa  1,000*  of  underground 
openings^  estimated  by  previous  management  to  show  500,000  tons  of  op 
with  50,000  tons  blocked  out  for  st oping,  which  ob\nously  is  an  oveJt**itimat4 
Has  a  st^am  plant  with  tubular  boilera,  2   hoiata  and   a  12-dril]    air 
preasor. 

Smelter,  ^  mile  from  the  mine,  and  connected  therewith  by  the  Bdan 
itoulin  &  North  Shore  milway,  has  a  l(H>-ton  Hem-shoff  water-jacket  blast 
furnace,  making,  when  in  operation,   matte  with  a  combined  copper  and 
nickel  t*>nor  of  25%.     Idle  since  circa  19<>4. 
LAKE  SUPERIOR  SMELTING  CO.  MICHTGAH. 

Office:  .303-199     Washington     St.,     Boston,     Mam.     Operating     of!^w^ 
PostnfRce   Block,  Houghton,   Mirh,     Works  ofTicv:     Dollar    Bay,   Houj 
Co,,   Mich.     Nopnan  W.  Main*,  manager;  Harry  B.  Conant,  superintendent 
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J.  C.  Dunstan,  derk;  E.  Kneeknd,  chemkt:  H.  M.  Gennbeife?,  assistant 
cbemiiit.  CapitalizatioD  $1,200,000,  Uaies  $25  par.  Stock  is  owned  jointly 
by  the  Detroit  &  Ljike  Superior  Copper  Co.,  oC  Waterbury,  Conn.,  and  the 
Tamarack-Osoeola  Copper  Mfg.  Co. 

Plant  indudes  smehers  at  Hancod^  and  DoQar  Bay.  Houghton  county. 
Mw»hip^n-  The  Hancock  plant  is  the  oldest  in  the  Lake  Superior  disitnct. 
and  b  woiked  intermittently,  being  idle  since  March.  1905.  The  Dollar  Bay 
plant  is  dosely  connected  with  the  works  of  the  Tamarack-Osceola  Copper 
Manufacturing  Co.,  and  employs  circa  300  men.  The  Dollar  Bay  \^-orks 
have  11  reverberatoiy  fuinacee,  four  of  17x30'  siae  and  9e\-en  of  11x16'  suv. 
sach.  One  of  the  laiger  furnaces  has  a  mechanical  ladling  and  casting  device*, 
and  the  three  other  lai^ger  furnaces  are  to  have  similar  equipments,  which 
will  enable  the  four  lai^ge  furnaces  to  do  all  smelting  for  the  pbnt,  putting 
the  seven  smaller  furnaces  out  <A  commission.  The  mechanical  ladling  anil 
casting  device  has  a  1,100-lb.  ladle  and  a  casting  machine  with  moulds 
linked  into  an  endless  bdt,  dumping  over  sprockets  into  cooling  tanks,  whence 
the  ingots  are  removed  mechanically  by  cleat  elevators,  which  deliver 
the  ingots  to  inspection  and  loading  platforms.  On  the  return  of  the  moulds, 
while  inverted,  they  pass  over  a  rosin  fire,  which  coats  them  with  lampblack, 
to  prevent  sticking.  In  a  test  run  a  sin^  machine  cast  34,700  pounds  of 
ingots  in  58  minutes. 
WHA  LA  LAPILLA.  SPAIN. 

Mine  office:  Alosno,  Huelva,  Spain.  Wm.  Guthrie  Bowie,  manager. 
Is  a  group  of  government  concessibns,  adjoining  the  Tharsis  mine.  Ores  occur 
as  a  very  wide  lense,  and  range  from  2.5*^  to  S^  copper,  and  47^  to  50<^ 
sulphur.  Was  formerl\  operated  by  piilar-andstall,  leaving  large  quantities 
of  ore  in  floors  and  pillars.  Has  about  1.200,000  tons  of  ore  available  under- 
grouiMi,  and  much  more  if  worked  open-cast.  Output  is  lessened  because 
of  poor  ventilation.  Property  shows  enormous  quantities  of  scoria,  left  from 
smelting  operations  of  the  Romans.  Is  well  equipped  with  machinery. 
LA  MAHGIARDE,  LTD.  FRAIICE. 

Offices:  5,  Clements  lim.  Strand,  London,  W.  C,  Eng.  Letter  re- 
turned unclaimed  from  alleged  mine  office,  La  Tour-sur-Tin^,  Alpes  ^(ari- 
time,  France.  T.  Cowperthewaite,  chairman.  Organized  October  30,  1903, 
with  capitaHzatk>n  £4,000,  shares  £1  par;  issued,  £3,000.  I.ands,  sundry 
coal  mines  and  undeveloped  mineral  lands  carrying  indications  of  copper, 
in  the  neighborhood  of  Nice. 
SUCESION  C.  J.  LAMBERT.  CHILE. 

Mine  office:  BriOador,  La  Serena,  Coquimbo,  Chile.    Operates  La  Com- 
pafiia  mine,   opened    1850,   makii^  500  to  700  tons  fine  copper  yearly. 
Also  owns  Las  Bronoes  mine,  550^  deep,  opened  1S40,  and  has  an  extensive 
smelting  plant,  employing  circa  TOO  men,  at  last  accounts. 
BRZBER6WERK  LAMPERTUS.  OERMAHY. 

Mine  office:  Hohenstein-Em^thal,  Saxony,  Germany.  Friederich  Wil- 
helm  Feltsner,  president.  Property  carries  auriferous  and  argentiferous 
anenical  ores  of  copper.    Employed  12  men,  at  last  accounts. 
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LA  WAXrVIBAD  MINING  CO.  MEXICO. 

J  setters  rettimeJ  nnckimed  from  former  office  and  mine  ofliw.  Was 
H  swiiuJl*'.  I)es«TiV>ft|  in  Volume  \^.  Sxicet'tHled  by  Mexican  Aliniiig  Syndicate, 
LANCASTER  GOLD  A  COPPER  MINING  CO. 

Otfirp:  i-urt?  of  David  S,  JoIhin,  K*^y stone  Ilot+^l,  I^ancaater,  Pa, 
LANCELOT  FREEHOLD  TIN  Sl  COPPER  MINES,  LTD.  AUSTRALLA. 

Offices:  1,  Bvicklersbiiry,  London,  E.  C,  Eng.  Mine  oQice:  Oerl>ertoii, 
Queensland f  Australia-.  F,  E.  Clotti^n^  chairman  and  managing  director; 
G,  A.  Waller,  mine  manager;  F.  J.  Duck,  sc-cietary.  Organijsed  May  27, 
1903,  as  a  rt^orga nidation  of  the  I^ncelot  Tin  iMining  Co.,  Ltd.,  with  capilAli- 
zation  £120,000,  bhares  £1  piir;  is.'^iied,  £97,64  U  Debentures,  £20.000 
authorized,  £19,250  isetied,  at  lO'^I.  Lands,  60  acres  freehold  and  100  acren 
leasehold,  carrying  ores  of  coppt^r,  tin.  bismuth  and  wolfram,  opened  by 
327'  main  shaft  and  a  ISC'  tunnel.  Has  a  concentrating  mill,  and,  at 
accounts,  was  a  smiall  producer  of  tin  and  bismuth. 
LANCONE  MINE.  CORSICA 

Owiii-d  by  Consolidated  Copper  Co.,  Ltd. 
COMPASiA  MINERA  la  PAZ,  MEXICO. 

MiiK'olhc'e:  Ciiatro  Cienegas^  Coahuila^  Mexico.  Haa  ail ver-copper  ores, 
LA  PLATA  CONSOLIDATED  MINING  CO.  ,  UTAH, 

Letters  returned   iincliiimeii   from   former  oIEce,  310  Converse   Bldg., 
Boston.    Had  lands  near  Ogden,  Weljer  county,  Utah.     At  last  account^ 
officers  wen?  being  sued  by  sliare holders  for  an  acoouriting. 
LARDEAU- DUNCAN  MINES,  LTD.  BRITISH  COLUMBIA, 

OtTice:  5  Wolvertoii  Hlk.,  Spokane,  Wash.  John  MacKenjcie,  pn^sidc^nt ; 
A.  11.  Wheat Itty,  secretary  and  tn?asurcr.  Organizi^l  under  laws  of  British 
Columl>ia,  with  capitalization  Sl.'^O^fKX),  nlian^s  10  cents  par.  I^nds,  3  cluims, 
area  L50  acres,  with  4  adjoining  claims  under  option,  on  Cariiioo  Creek, 
in  tljc  Lardeau-Duncan  district  of  British  Columbia,  showing  a  quart ?  ^'ein 
carrying  gold,  copper,  .silver  and  zinc,  with  a  strong  gossan  capping  ovrrying 
a  little  azurite.  Development  is  by  open -cut  and  a  short  tunnel,  showing 
ores  giving  average  asnay  vulucS  of  $19  per  ton,  mainly  in  gold  and  copper. 
LA  RITA  DEVELOPMENT  CO.  ARIZONA, 

Office:  Tombstone,  Ariz.  Mine  office:  F.iirbank,  Cochise  Co.,  Ari*. 
JaraeB  Herron,  presitlent;  Frank  Hare  and  D,  L.  Cvmningham,  dinectors. 
Lands,  20  claims,  near  Mese&l  Springs,  circa  10  miles  west  of  Fairbank,  Has 
6  pit-s  and  trendies,  sho\ving  silvcJ"  bromides  and  copper  caH)Onate8,  givin| 
average  assays  of  12*^  copjxr  and  IIKJ  oz.  silver  per  ton. 
LA  ROCA-NEGRITA  MINING  CO.  MEXJCa. 

liTinds  sold,  circii  Hl(j3,  to  American-Mexico  Mining  &  Development  Co, 
LAS  ADARGAS  MINING  CO,  MEXICO. 

Office:  l.S  John  St,,  New  York.    Mine  office:  Jim^nen,  Chihuahua,  Mcx. 
E.  G.  Seller,  president;  Geo.  E.  Crawford,  secretary;  W.  A.  Seamon,  gene 
manager,  El  Paso,  Texaf*.    Claifns  to  be  organi«e<^l  under  laws  of  New  York  J 
vith  capitalization  $1,000,000,  ihares  $10  par     Ha«  a  SOO'  shaft,     Declared 
f  dividend  of  25  cent f*  per  share,  Aprils  1902.    Property  said  to  be  held 
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der  a  bond  of  S300,000,  on  which  $15,000,  has  been  paid.     Regarded  with 

much  suspicion,   and   presumably   idle. 

LA  SAL  COPPER  MINING  CO.  COLORADO. 

Succeeded,  1904,  by  Consolidated  La  Sal  Mining  &  Smelting  Co. 
LAS  ANIMAS  COPPER  MINING  &  SlfELTING  CO.,  LTD.  CHILE. 

Offices:  2,  Rumford  Place,  Liverpool,  England.  Mine  office:  Chafiaral, 
Atacama,  Chile.  Archibald  Boxburgh,  chairman;  Pedro  Nicolas  Schjftlberg, 
managing  director  in  Chile;  F.  E.  Owens,  secretary;  Guillermo  Sheriff,  mine 
manager.  Organized  Jan.  3,  1902,  as  successor  of  the  Copper  Corporation 
of  Chili,  Ltd.,  with  capitalization  £20,000,  shares  £1  par;  Issued,  £15,000. 
Lands,  608,500  sq.  yds.,  including  the  Fortunata  mines,  430'  deep,  opened 
1855,  the  Alena  and  Progreso  mines,  at  Las  Animas,  in  the  Sierra  Aspera 
district,  and  a  smelting  plant  at  Chafiaral,  which  was  blown  in  March  3,  1902. 
Production,  1903,  was  27,384  metric  tons  of  ore,  yielding  2,671  metric  tons 
matte  of  61%  copper  tenor,  equal  to  3,701,976  lbs.  fine  copper,  giving  a  re- 
turn of  nearly  6%  from  ores  smelted. 

LAS  ANIMAS  GOLD-COPPER  MINING  CO.  NEW  IfEXICO. 

Office:  36^  State  St.,  Boston,  Mass.  Mine  office :Hillsboro,  Sierra  Co., N.M. 
Jas.  P.  Mallete,  president  and  general  manager;  Wm.  T.  D.  Teefry,  secretary 
and  treasurer;  W.  W.  Williams,  superintendent;  L.  W.  Getchell,  consulting 
engineer,  denized  1900,  under  laws  of  We^t  Virginia,  with  capitalization 
$1,000,000,  sha^  $1  par.  Lands,  4  claims,  in  the  Hillsboro  district,  22  miles 
from  nearest  railway,  showing  a  fissure  vein  averaging  8'  width,  with  length 
of  3,500',  giving  assays  up  to  10%  copper,  15  oz.  silver  and  2  oz.  gold  per 
ton,  from  oxide  and  sulphide  ores.  Has  a  shafts  of  150'  and  400',  and  3  tun- 
neb,  with  4,000'  of  underground  openings,  estimated  by  company  to  give 
100,000  tons  of  ore  in  sight  and  60,000  tons  blocked  out  for  stoping.  Has 
steam  and  gasoline  power,  with  hoist  good  for  depth  of  1,000'.  Idle  at  last 
accounts. 
LAS  ANIMAS  MINING  &  SlfELTING  CO.  MEXICO. 

Mine  office:   Altar„  Sonora,  Mcx.     Lands  include  Las  Animas,  El  Purga- 
torio  and  other  mines,  carrying  copper  ores.     Has  steam  power.     Idle. 
LAS  COCHES  MINING  CO.  MEXICO. 

Office:  1085  West  21st  St.,  Chicago,  lUs.  Mine  office:  Ures,  Sonora,  Mex. 
LAS  GORTTAS  MINING  CO.  MEXICO. 

Office:  San  Francisco,  Cal.     Mine  office:  La  Dura,  Sonora,  Mexico. 
LASKAWANDA  GOLD  &  COPPER  CO. 

Office:    40  State  St.,  Boston,  Mass. 
MINAS  LAS  LEONORA  y  HUERTA.  MEXICO. 

Office:  Apartado  16,  Aguascalientes,  Mex.  Mine  office:  Villanueva, 
Zacatccas,  Mex.  G.  M.  Daniel,  general  manager;  J.  M.  Daniel,  Jr.,  superin- 
tendent and  engineer;  Manuel  Varila,  mine  superintendent.  Lands,  100 
acres,  also  500  acres  miscellaneous  lands,  in  the  Jalpa  district,  showing 
a  fissure  vein  in  porphyry,  of  10'  average  width,  carrying  argentiferous  galena, 
argentite,  malachite  and  azurite,  with  clay  gouge,  giving  average  returns 
of  about  5%  copper,  10%  kad,  200  oz.  silver  and  29  milligrams  gold  per  ton. 
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Has  shafts  of  Hixy  and  l,i>00\  witli  uIjouI  one  rnili?  of  underground  workitigs. 
Was  ofX'iiLMll  by  llie  Spaniards,  circa  LS'ill;  and  retipt-ned  1S,S;{.  Has  steam 
power  and  comx»ntmtor  wit  U  I  cmsher  and  12  planilla^,  for  lrt»ating  lovv-gradi? 
ores.  CJoncentratea  and  smt'lting  ores  are  eshipped  75  miles,  by  bunxi«^  to  the 
plint  of  till!  Amc*ripan  Smelting  &  Reliriing  Co,,  at  Aguascalicntes,  Employed 
ulxritit  150  men,  at  la>it  accounts, 
LAS  MORAS  COPPER  CO.  MEXICO. 

Ofliw:  tare  of  L,  H.  Taylor,  Jr.,  Philadelphia,  Pa,  Mine  office;  Ameca, 
Jali.sco,  Mex.  Geo.  E.  MeCormick,  president  and  general  manager.  Land^, 
WJi  f)c*rt€*nencias,  cirea  6  miles  southwest  of  Ameca,  on  the  Hacienda  San 
Miguel  Vein  matter  is  of  enormotis  widtli,  wallfi  not  having  l>een  encounterwi 
in  a  500'  crosscut.  Development  is  by  cirea  3.DO0'  of  timnela,  drifts  and 
crosiscuts,  estimated  to  show  100,000  tons  of  tnedium  grade  argentifercnis 
copper  ore. 
LA  SOLEDAD  MINING  CO.  MEXICO. 

Mine  otfiee:  Ameca,  Jalisco,  Mex,     C,  D.  O^Brien,  manager.     Has  copper 
ores,  developed  by  tunnel, 
LAS  PLAYAS-SINALOA  MINING  CO.  MEXICO. 

Ofhre!  care  of  (leo,  li,  (lark,  Gommonwealtli  Trust  Bldg.,  St.  Ixmii*, 
Mo.  Appareruly  in  a  std>sidiar^^  corporation  of  the  Sinaloa  Exploration  CV>. 
LAST  CHANCE  COPPER  MINING  CO.  WASHIHGTOll. 

Mi  Fie  ortin':  Keller,  Ferry  Co.,  Wash.     Idle. 
LAST  CHANCE  MINE.  '  UTAH, 

,\bhorlx-d,  VM)\,  l»y  Nevada-lTtah  Mines  k  Smellers  Corporation. 
LAST  CHANCE  MINING  CO.  ARIZONA. 

Siicceeciet],  \\¥,yj.,  by   Canyon  Copper  Co. 
LAS  TUSAS  MINING  A  MILLING  CO.  NEW  MEXICO. 

Mine  ofhee:  Tms  Pied ras,  Rio  Arriba  Cb.,  N.  M,        Lon.  L.  Trout,  g»in- 
eral  manager.     Ihi.s  auriferous  copper  ore,  ami  a  steam  power  plant. 
LAS  VEGAS  COPPER  CO.  NEW  MEXICO. 

Office:  Ea,st  \ja^  Vcgsw,  N.  M.  F.  A.  Manzanares,  president;  J.  M. 
Thompson,  secretary;  J,  M.  Allen,  treasurer  and  general  manager;  Fmnk 
J.  Buck,  consulting  engineer.  Capitalization  $1(^>,01X),  shares  91  par.  Property 
is  the  Tecolote  minej  in  San  ^figuel  f»uuty.  New  Mexico,  showing  auriferous 
and  argentiferous  copper  ore,  also  a  vein  of  bluestone  or  natural  copper  sul- 
phate. Has  steam  and  electric  power,  and  a  concentrator.  Company  claims 
to  have  develofxHl  about  5.000,000  tons  of  carbonate  ore,  wliich  is  too  much. 
LAS  VIGAS  MINING  CO.  MEXICO. 

Office:  care  of  Geo,  E.  Voorhees,  Jr.,  Santa  Barbara,  Gal.  Mine  ojRioe: 
Las  Vigas,  Coyame,  Chihuahua,  Mex.  Carlos  P.  Halter,  general  manager. 
I^mds,  74  pertenenciaa,  area  173  acres,  said  to  show  19  ore  bodies,  as  fissures 
in  sandstone  and  as  contacts  between  sandstone  and  what  probably  is  clay- 
slate,  ores  occurring  as  impregnations  and  replacements  in  the  sandstone. 
Four  of  these  bodies  are  l>emg  developed,  these  averaging  T  to  12'  width  and 
being  claimed  to  give  average  returns  of  7,5%  copper  and  3  o«,  silver  per  ton, 
mainly  from  bomite  and  chalcopyrite,  with  ocscasional  oxidee,  carbonatei 


I 

I 


LAS  VIGAS-LATOUCHE.  7?»9 

and  nati^  eopper.  Has  shafts  of  61',  9S',  125'  and  179^,  ^^iith  3  short  tun- 
nels, estimated  to  develop  60,000  tons  of  ore.  Property  formerly  was  worked 
by  the  Spaniards.  Has  steam  power,  hoists  and  air-compressor.  Buildings 
include  an  office,  store  and  19  dwellings.  Ore  is  hauled  by  a  BufTalo-Pitts 
traction  engine  to  Las  Trancas  station,  43  miles  distant,  on  the  Kansas  City, 
Mexico  &  Orient  railroad.  Production,  1903,  ^*as  circa  300,000  lbs.  fine 
copper. 
LAS  TAQUIS  MmiHG  CO.  MEXICO. 

Letter  returned    unclaimed    from   former  office,   San   Francisco,  Cal. 
Mine  office:  El  Tiro,  Sonora,  Mex. 
LATHAM  MmiHG  &  SMELTIHG  CO.  NEVADA. 

Succeeded,  circa  1905,  by  Ohio  Lead  Mining  &  Smelting  Co. 
LATIMER  COPPER  MmiHO  CO.  GEORGIA. 

Mine  office:  PieroeviDe,  Fannin  Co.,  Ga.     Idle  for  some  years. 
LA  TOUCHE-mON  MOUNTAIN  MINES.  ALASKA. 

Owned  by  Rejmolds-Alaska  Development  Co. 
LATOUCHE  ISLAND  COPPER  MINING  CO.  ALASKA. 

Office:  49  Sullivan  Bldg.,  Seattle,  Wash.  Jas.  A.  Murphy,  4)re8ident; 
Solon  T.  Williams,  secretary;  R.  L.  P.  Wallace,  treasurer.  Organized  under 
laws  of  Washington,  with  capitalization  $5,000,000,  shares  $5  par.  Control 
is  said  to  liave  passed,  late  in  1905,  to  a  New  York  and  London  syndicate, 
under  the  managemoit  of  Col.  J.  Sutherland,  which  sj^dicate  is  said  to  have 
raised  $100,000  to  devdop  the  mine  to  the  point  of  production.  Lands,  29 
claims  and  a  millsite,  carrying  4  miles  of  water  frontage,  on  the  eastern  side 
of  Latouche  Island,  Prince  William  Sound,  Alaska,  circa  60  miles  south  of 
Valdes.  Lands  are  well  timbered,  and  show  3  substantially  parallel  veins  of 
.8'  to  20'  width,  which  carry  3.5%  to  17%  copper,  opened  by  2  short  tunnels. 
Management  is  said  to  plan  sinking  a  250^  sliaft.  Company  refuses  to  give 
any  information  in  response  to  requests,  though  offering  stock  to  the  public, 
a  policy  that  is  utterly  opposed  to  all  sound  business  principles. 
LATOUCHE  MINING  CO.  ALASKA. 

Office:  10  Wall  St.,  New  York.  Mine  office:  Latouche,  Latouche 
Island,  Alaska.  Employs  12  to  30  men,  according  to  season.  Andrew  K. 
Beatson,  general  manago',  in  whose  name  all  operations  are  conducted. 
Organized  1902,  under  laws  of  New  Jersey,  ^ith  capitalization  $100,000. 
Is  conducted  as  a  dose  corporation. 

Lands,  17  claims,  patented,  area  340  acres,  on  the  western  side  and  circa 
3  miles  from  northern  end  of  Latouche  Island.  Property  has  a  good  natural 
harbor,  on  tidewater.  Coimtry  rock  is  slate,  showing  a  vein  that  has  produced 
chakopyrite  returning  30%  copper  and  2  oz.  silver  per  ton,  and  which  averages 
about  10%  copper,  2  oz.  silver  and  20  cents  gold  per  ton.  Development  is 
by  tunnds.  No.  1  being  320^  and  No.  2,  650^,  i^ith  5  upraises  to  surface,  of  33^ 
to  43'  height,  with  a  total  of  1 ,400'  of  underground  openings.  Tunnel  No.  2 
will  drain  the  mine,  and  also  allow  ore  extraction  from  the  entire  property. 
All  upraises  are  fitt^  with  Ore-bins  having  steel  gates,  and  ore  is  milled  down 
throu^  same,  giving  cheap  mining  costs.     Without  power  equipment .  the 
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property,  early  in  1906,  was  extracting  ore,  and  loading  same  on  vesseUi  at  a 
cost  of  only  $2.25  pcsr  ton.  Mine  hwi  a  half  mile  tram-line  of  24*  gauge, 
laid  with  12-lb.  rails,  and  is  building  another  half-mile  tram-line  of  24'  gauge, 
laid  v^-ith  30-lb.  rails.  Property  has  a  300'  wliarf,  ou  a  natural  harbor,  near 
the  mine.  Freight  rate  to  Taooma,  by  water,  is  $2.75  per  ton»  and  ore  being 
desirable  for  flux,  is  snieited  at  an  average  cost  of  onjy  $1  65  per  ton.  Com- 
pany  has  a  general  merchandise  store.  To  end  of  19()5  the  mine  shipped 
circa  3,000  Utiis  of  ore»  averaging  better  than  10%  copper,  to  smelters  at  Lady- 
smith  and  Tacoma,  The  property  m  one  of  unusual  promisefand  is  being 
managed  in  a  thorouglily  bu.siniSH-hke  and  satisfactory  manner. 
LA  UNION  CONSOLIDATED  COPPER  CO,  MEXICO. 

Oflice:  care  of  C.  B.  Bell,  superintendent,  Dotiglas,  Ariie.  F,  J,  Pierson, 
president;  John  S.  Geasell,  secretary'  and  treasurer.  Lands,  240  perleneo- 
cias,  including  the  Reina  de  Cobre  group,  circa  35  miles  east  of  La  Caiianea, 
and  20  mdes  west  of  Fronteras,  in  the  Ajo  Mountains.  Development  is  by  a 
100'  shafts  showing  a  WT  vein  giving  an  average  sampling  of  15%  copper,  30 
oz,  silver  and  $12  gold  pc^r  ton.  Shipments  of  230  tons,  taken  from  a  depth 
of  40^  or  lei*s,  returne<i  6%  copper,  3.5  oz.  silver  and  $7  gold  per  too.  Prop- 
erty is  considered  promising. 
LA  UNION  COPPER  MINING  CO.  ARGENTINA* 

Mine  office:  Humahiuiru,  Jujui,  Argentina.     Has  steam  power  and  a  small 
smelter,  employing  jil+out  100  men,  at  last  accounts. 
LAURA-PEARL  MINING  ^  MILLING  CO.  COLORADO, 

Mine  office:  Newett,  Chafft^  Co.,  Colo.     F.  H.  Denman,  siiperintendenl, 
Orcss  carry  gold,  silver  and  copper.     Has  8team  power.     Presumably  idkv 
LARIUM  MINING  CO.  MICHIGAN. 

Office:  301-1 9i)  Washington  St.,  Boston,  Mass.  Mine  office:  Hought4>n# 
Houghton  Co.,  Mich.  Albert  8.  Bigelovv,  president;  Norman  W.  Haire.  vice- 
president  and  general  manager;  Wm.  J.  Lmld,  secretory  and  trea-surer;  Wm. 
J.  Trcn,  general  superintei^dcnt.  Organize*!  under  laws  of  Michigan,  with 
capitalization  SI ,0(K)JXK>,  .share-  S25  pwir.  Annual  meeting,  second Tucs-idiiy 
in  June.  Lands  originally  were  t>40  acres,  lying  next  east  of  the  Calumet  ^ 
Hccla,  but  a  triangular  tract  of  aln^ut  65  acres,  carrying  both  stirfooe 
and  mineral  Hghts,  was  sold,  many  years  ago,  to  the  Calumet  &  Hecia  Mining 
Co.,  and  circa  250  acres  of  surface  rigbt.s  have  been  disposed  of  srince,  as  build- 
ing lots,  in  tlie  village  of  Ijarium,  mineral  rights  being  reserved,  giving  tbe 
company  present  holdiugw  of  approximately^  325  acres  of  surface  rights,  wiili 
mineral  rights  to  575  acres.  Property  was  prospected  to  some  extent,  1904, 
by  diamond  drill  borings. 
LACLEDE  CONSOLIDATED  GOLD  &  COPPER  MINING  CO.         OREGON, 

Office:  51 K  Broad  way  J  Albanyt  N.  Y.  Mine  othce:  North  Powder,  Union 
Co.,  Ore.  H,  Earle  Furman,  president;  Geo.  OUver,  vice-president;  W.  J. 
Curtis^  9ecretar>^;  D.  Keefer,  treasyrer;  W.  N.  Gardner,  mine  manager.  Or- 
ganised June  10,  1900,  under  laws  of  Oregon,  with  e-apitj>litation  SL500«000, 
L^harcK  $1  piir  Lands,  lf>0  acre**,  well  timbered,  3  mile^  frcnn  tx  railnmd,  in 
be  foothills  of  the  Blue  Mountains,     Development  la  by  several  liundred  feet 
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of  shafts,  tunnels  and  crosscuts,  showing  sundry  parallel  veins  of  KT  to 
4'  width,  carrying  ores  assaying  up  to  10%  copper,  witli  good  gold  and  silver 
values,  and  having  an  iron  gangue.  Company  plans  selling  its  product  to  the 
Oregon  Smelting  &  Refining  Co.,  at  Sumpter,  but  was  idle  at  end  of  1905, 
presumably  from  lack  of  funds. 
LEAD  KING  MINE.  COLORADO. 

Mine  office:  Crystal,  Gunnison  Co. ,  Colo.     T.  P.  Lamoy,  operator,  under 
lease.     Ores  produced  have  given  average  smelter  returns  of  9%  copper, 
25%  zinc,  8%  lead  and  20  oz.  silver  per  ton. 
LEEDS  COPPER  CO.,  LTD.  QUEBEC. 

Letter  retiuned  unclaimed  from  former  offices,  11,  Bloomfield  St.,  London, 
E.  C,  Eng.     Bfine  office:  Broughton  Station,  Beauce  Co.,  Quebec. 
LEIGHTONGENTRY  COPPER  CO.  WYOMING. 

Succeeded,  1904,  by  Independence  Mining  Co. 
LEMON  MINE.  ARIZONA. 

Mine  office:  St.  Johns,  Apache  Co.,  Ariz.     Has  a  120^  shaft,  said  to  show 
ore  carrying  10%  copper,  with  small  gold  values. 
LENA  MINING  CO.  NEW  IfEXICO. 

Letter  retiuned  unclaimed  from  former  mine  office,  Lordsburg,  N.  M. 
LENORA  MINING  &  MILLING  CO.  UTAH. 

Office:  care  of  P.  C.  Evans,  secretary,  Salt  Lake  City,  Utah.  Letter  re- 
turned unclaimed  from  former  mine  office,  Milford,  Beaver  Co.,  Utah.  Miles 
L.  Bums,  president;  J.  D.  Carpenter,  general  manager.  Organized  Dec.  19, 
1903.  Lands,  9  claims,  known  as  the  Lenora  group,  in  Beaver  county, 
Utah.  Idle. 
LENORA-MOUNT  SICEJ:R  COPPER  BRITISH  COLUMBIA. 

MINING  CO.,  LTD. 

Office:  Victoria,  B.  C.  Mine  office:  Duncans,  Vancouver  Island,  B.  C. 
W.  Buxton,  superintendent,  at  last  accounts.  Lands,  sundry  claims,  adjoining 
the  Tyee,  on  Mt.  Sicker,  showing  a  continuation  of  lenses  in  a  chute  of  30'  to 
40'  width,  with  strong  gossan  capping.  Ore  produced  was  divided  into  two 
grades,  first  ^rade  averaging  7.95%  copper,  3.57  oz.  silver,  and  0.17  oz.  gold 
per  ton,  while  the  second  grade,  which  was  about  two-thirds  of  the  total  pro- 
duction, averaged 2.3%  copper,  1  oz.  silver  and  0.05  oz.  gold.  Ore  was^ent 
to  the  Crofton  smelter,  over  a .  narrow-gauge  railway.  Management  was 
extravagant,  and  company  is  in  liquidation,  but  property  is  considered 
promising. 
LENOX  COPPER  MINING  CO. 

Letter   returned   unclaimed  from   former   office,  412  Tremont  Bldg., 
Boston,  Mass. 
LENTZ  GOLIMX)PPER  MINING  &  REDUCTION  CO.  MONTANA. 

Office:  964  Penn  Ave.,  Pittsburg,  Pa.  Mine  office:  Sheridan,  Madison 
Ck).,  Mont.  Employs  6  to  12  men.  C.  E.  Lentz,  president  and  general  man- 
ager; F.  J.Mangus,  vice-president;  R.  P.  McChesney,  secretary  and  treasurer; 
S.  E.  Brinnen,  superintendent.  Organized  under  laws  of  Arizona,  with  cap- 
italization $3,000,000,  shares  $2  par.    Annual  meeting,  third  Friday  in  Feb- 
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ruar>'  LwiKls  U  rlaiHi-.,  arri  2i0  acres,  iiW»  a  20-acre  millsiie,  in  the  Tidal 
Wave  district,  7  mil^  fmm  Northern  PtKTific  mil  way,  showing  country  rock* 
of  pcirpliyry,  gneiss,  gmnite  and  <jtiarti/.to,  carrying  10  vems»  ooourring  a^i 
fissures  in  p(»rph>Ty  ami  as  contacts  between  limestone,  gneiss  and  gniniic^  of 
wliieh  3  are  being  developed,  these  l»eing  reported  to  have  average  widtlm  of  10' 
to  30%  with  Htrongiron  cap  pings,  carrying  uvemge  values  of  2%copi)er.  12%  to 
50%  lead,  12  oz.  to  1,400  m.  silver,  and  $8  to  $600  gold  por  ton.  Ores  are  re- 
porttyi  as  of  all  varieties,  but  presumably  are  mainly  oxidised  ores.  Devel- 
opment is  by  shafts  of  30',  \m\  GO'  and  110',  and  by  tvinnels  of  80'  100',  120^ 
and  IJiiny  with  a  total  of  4,SO0'  of  underground  openings,  estimated  to  show 
8,000  tons  of  high-grade  ore  and  ItjO.OOO  tons  of  low-grade  ore.  Has  two 
60-h.  p.  lioists,  good  for  fiCXI'  each,  also  a  1 -drill  air-compressor  and  8  small 
mine  buildings.  Com[juny  plaiLH  rontimjinis  dcveLipment  during  1900.  The 
Northern  Star  mine  is  in  litigation.  Property  \s  regarded  as  promising. 
LEONARD  MINE.  MONTANA. 

CKvnejl  by  Boston  k  Montana  Copper  &  Silver  Mining  Co. 
LERIDA  COPPER  MINES,  LTD.  SPAIN. 

Voluntarily   lii[nidateti,   September,    1902. 
SOCIEDAD  ANONIMA  MINERA  BELGA  BE  LOS  COBRES  SPAIN* 

DE  LERIDA  y  GRANADA, 

Vohmtarilj*  liquidate*!.  Svi>tcmhfr,  1902* 
CAMPAGNIE  CUIVRES  DE  L^RIDE-GRENADE.  SPAIN. 

VohiTitarily  li(|Ui(latefJ,  September,  1902. 
LE  ROI  MIIONG  CO.,  LTD.  BRITISH  COLUMBU. 

Offices:  541,  Salisbury'  House,  Ijondon,  E.  C,  Eng.  Mine  office:  Ilo*iii- 
land,  Yaledistrict,  B.  C.  Employs  circa  400  men.  Anthony  J.  McMillan,  man- 
aging director  and  general  manager;  H.  A.  Wesson,  secretary;  A,  J.  Trevor- 
row,  mine  superintendent;  K.  L  Ooodell,  smelter  superintendent;  W.  S. 
Hugh,  chief  mine  accountant.  Organizetl  June  7,  1898,  with  eapitalizatioti 
£1,000,000,  shares  £5  par-  Paid  a  dividend  of  Is,,  tki.,  March  3>  1906, 
being  the  first  since  November,  1899. 

Lands,  7L4o  acres  in  fee,  and  the  I.  X.  L.  mine,  held  under  lease.  Also 
OWTis  a  good  quarry  of  limestone  for  flux.  Ore  body  is  narrow  at  top  and  wido 
at  bottom,  but  values  decrease  at  depth.  Main  shaft  has  4  compartments 
and  IS  1,450'  deep,  mine  showing  reserves,  estimated  by  comptmy  at  only 
39,000  tons  of  ore,  of  gross  average  value  of  $10.68  per  ton.  Diamond  drill 
holes,  bored  from  the  bottom  of  the  shaft,  prove  a  continuance  of  the  vein  to 
grc5at-er  depth.  liottom  of  mine  shows  3'  to  5'  of  good  smelting  ore.  Property 
iias  a  good  mining  equipment,  including  hoists,  air-corn pressois,  power  drills, 
and  steam-shovel,  with  necessarj'^  shojxs  and  mine  structures. 

The  reduction  works,  at  Northport,  Washington,  17  miles  from  the  mini^p 
held  in  the  name  of  tlie  Northport  Smelting  <fe  Refining  Co.,  Ltd.,  are  a  complete 
and  modem  plant,  of  1 ,200  ton  daily  capacity.  Limestone  for  fl\ix  is  secun«d 
from  the  company's  quarr>',  only  4  miles  distant,  and  water  is  supplied  from 
Deep  Creek,  tlirough  a  3-mile  flume,  4x5'  in  size,  leading  to  tw*o  125,000^gallofi 
storage  tanks,    whence  water  is  brought  in  pipes,  under  a  head  of  145',  actu^ 
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ating  18*  and  'M"  Pdton  water-wheds,  under  an  effective  pressure  of  about 
60  lbs.  per  square  inch. 

The  bulk  of  the  ores  treated  are  roasted  before  charging.  Ore  is  received 
by  rail  and  dumped  into  ore-bins  of  1,600  tons  capacity ,  elevated  17'  above 
the  roast-yard,  which  is  500x500',  most  of  the  ore  being  roasted  before  smelting. 
Ore  is  trammed  to  the  roast-yard  on  temporary  trestles,  and  roast-heaps  are 
built  about  125x350^,  and  approximately  15'  high,  each  roast-heap  containing 
about^  24,000  tons  and  requiring  6  weeks  for  burning.  The  roasting  reduces 
the  sulphur  cont^it  from  10%  to  about  3.5%,  and  wood  consumption  aver- 
ages 1  cord  per  50  tons  of  ore.  After  burned  the  ore  is  loaded  into  self -dump- 
ing cars  by  a  steam-shovel,  capable  of  handling  600  tons  of  ore  daily,  and  cars 
are  hauled  up  an  incUne  track  by  a  small  steam  locomotive  and  dumped  into 
the  roasted  ore  bunkers,  inmiediately  behind  the  blast-furnace  building. 

The  reduction  plant  includes  a  70x98'  sampling  mill,  with  Vezin  samplers. 
The  calcining  furnace  building,  72x350',  has  two  35-ton  10x100'  single-deck 
Holthoflf-Wethey  furnaces,  and  one  double-deck  furnace  of  the  same  design 
and  dimensions,  latter  treating  matte  and  concentrates.  The  blast-fumace 
building  is  69x240',  with  a  southern  annex  of  55x69',  for  the  siUca-mill,  and 
a  northern  annex  69x100'  for  the  power  plant.  There  are  6  water-jacket 
blast-furnaces,  with  mechanical  feed,  two  being  38x120*  in  size,  one  40x160^ 
and  three  42x160^,  latter  with  daily  capacityof  circa  350  tons  each.  The  fur- 
nace charges  are  mixtures  of  raw  and  roasted  ore,  with  limestone  and  coke, 
charged  from  side-dumping  cars.  Steel  dowutakes  of  60*  diameter  connect 
the  blast-furnaces  with  the  dust-chamber,  which  is  10x11x428',  with  hopper- 
bottom  and  side-discharge  gates,  leading  to  a  brick  smokestack  10'  square 
and  182'  high.  There  are  also  two  smaller  stacks.  Flue-dust  .is  briquetted, 
with  lime  for  a  binder,  in  two  White  mineral  presses,  and  resmelted  slags  are 
granulated,  and  w&shed  into  the  Columbia  river. 

The  power  plant  at  the  smelter  includes  a  400-h.  p.  AUis-Chalraers  engine, 
two  smaller  engines,  6  Connersville  blowers,  a  500-light  Westinghouse  dynamo 
and  five  250-h.  p. .  Heine  boilers.  The  first-fusion  product  is  a  25%  matte, 
which  is  roasted,  granulated,  briquetted  and  blown  up  to  50%  matte,  carry^ 
ing  considerable  gold  values  and  small  silver  values,  which  is  shipped  to  New 
York  for  conversion  and  refining.  In  addition  to  treating  Le  Roi  ores,  the 
Northport  smelter  does  a  general  custom  business. 

For  the  fiscal  year  ending  June  30,  1904,  production  was  160,109  dry 
tons  of  first-grade  ore,  of  the  gross  value  of  $1,752,024,  equal  to  $10.94  per 
ton,  and  19,013  tons  of  second-grade  ore,  worth  $143,078,  equal  to  $7.52  per 
ton.  Production  of  fine  copper,  for  fiscal  year  1902,  was  circa  4,750,000  lbs. 
Op^^tions  showed  a  net  loss  of  £88,195  in  the  fiscal  year  1904,  and  a  net 
profit  of  £49,741  in  1905.  There  has  been  a  bitter  fight  among  Le  Roi  share- 
holders, for  two  years  past,  this  culminating  in  the  summary  removal  of  Mr. 
McMillan  from  the  directorate,  by  his  associate  directors.  This  action  was 
repudiated  by  the  shareholders,  at  the  annual  meeting  in  1906,  and  Mr. 
McMillan  was  again  placed  in  power  and  signalized  his  \nctory  by  declaring 
a  dividend.      £Ifforts  to  consoUdate  the  Le  Roi  with  tlic  Centre  Star  and 
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War  Eagle  were  blocked  by  Mr.  MoMillan,  who  is  a/;  redoubtable  a  Xrarrior 
ae  any  of  the  paladins  of  old.  The  entire  fight  began  over  a  disagreement 
between  the  Canadian  Pacific  and  Great  Northern  railways  over  ore  tonnage, 
the  former  desiring  the  abandonment  of  j^meiting  at  Northport,  which  is  in 
tlie  XTnited  States.  After  Mr  McMillan's  ouster,  the  Northport  smelter  was 
closed  aiid  a  three-yejir  t?nielting  eotitract  made  with  the  Trail  ernelter,  but 
this  is  not  rc<  ogiii/ed  by  Mr.  McMillan.  The  property  h  nmking  a  little 
money,  and  Mr.  MeMiltan  apparently  w^ill  be  able  to  earn  small  but  welcome 
profit*?,  for  the  shareholders. 
LE  ROI  pro.  2,  LTD.  BRITISH  COLUMBIA. 

Officer: Sal ii^bury  House,  Ivondon,E.  C, Eng.  Mine  office:  Rossland,  Yale 
district,  B.  C.  Employs  circa  200  men.  Lord  Ernest  Hamilton,  chairman, 
F.  A.  Laix>uchere,  secretary;  Alex.  Hill  &  Stewart,  consulting  engineers; 
P,  S.  Couklrey, mine  manager;  R.R.  Cormack,  aj^sii^tant  manager,  Orguuxed 
June  1,  1900,  with  capitalization  £600,(K)0,  shares  £.^  par. 

Land»$,  72  acres,  including  the  Josie  and  No.  1  mines ^  in  addition  to  which 
the  company  addetS,  during  ltKK5,  8  claims ,  uear  the  old  mine,  2  claims  in  the 
Rossland  diKtriet  adjacent  to  the  Velvet  mine,  and  5  claims  itj  the  Y mi r  district. 
The  mine  is*  al^iout  600'  tleep»  the  Josie  Hhowinfe  a  new*  and  impctrtant  ore  body 
on  the  500'  level,  with  indications  of  even  better  values  on  the  600',  or  btttloni 
^evel.  Ores  curry  values  in  gold*  copper,  and  silver,  in  the  order  named,  and 
!  graded  into  two  classen,  for  smelting  and  concentrating  Ore  reserves* 
have  l>een  astimatecl  at  300,<}00  tons,  which  seems  rather  high.  Dunn>;  1904 
and  I90o,  the  comtmny  drilled  6,738'  of  diamond  drill  holes,  at  a  cost  of  S2  70 
per  foot  b  1905, 

J4ite  in  1903  an  Elmore  oil  concentrator,  fully  dei*cribed  in  Vol.  IV,  waa 
installed.  This  provetl  a  technical  but  not  a  commercial  success,  and  was 
superceded  by  Wilfley  tables.  The  reasons  for  this  outcome  were  several  in 
number,  among  them  being  an  advance  in  the  price  of  oil,  the  e^ctremely  low 
grade  of  tlie  tailings  handled,  and  last ,  but  prol>ably  most  important,  the  small 
Bupply  of  material,  which  averaged  only  aliout  20  tons  daily  for  a  ,^-ton  plmii, 
placing  this  interesting  new  process  at  a  great  disadvantage  in  tonnage  costs* 
It  is  to  l>e  hoped  the  Elmore  oil  pnjeess  may  be  given  a  fairer  and  more 
exljau^tive  test  on  low-grade  tailings,  where  its  technical  advantages  may  be 
supplemented  by  fairer  conditions. 

Ores,  formerly  sent  to  the  Greenwood  smelter,  are  now  treated  at  the  Tr«.il 
wTirks,  a  3-ycar  contract  for  reduction  having  been  made  m  1905,  Production, 
1905,  was  12,237  tons  of  smelting  ore  and  10,  078  tons  of  concentrating  ore, 
mined  at  a  coKt  of  $4.22  per  ton,  and  costing  $8.70  per  t^n  for  freight  and 
^aroeltmg.  The  smelting  ore  gave  average  returns  of  3,62%  copper,  2.32  ot, 
ilvcr,  and  1T84  oz.  gold  per  ton,,  with  total  gross  values  of  S35,78  per  ton, 
"an  increase  in  gross  values,  Production  of  metals,  for  fiscal  year  lfK).5,  was 
!t>15,992  lbs.  fine  copper,  28,305  02.  silver  and  11, 193  02.  gold.  Largest  copper 
production  was  3  001 ,027  lbs.,  in  the  fiucal  year  1902, 
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LE  ROY  MINING  CO.  MEXICX). 

Office :  Pilares  de  Teras,  Sonora,  Mex.     Lee  Benton ,  manager.     Ores  carry 
silver,  gold  and  copper.     Presumably  idle. 
LESLIE  COPPER  MINING  CO.  IDAHO. 

Mine  office:  Mullan,  Shoshone  Co.,  Idaho.   Lands,  sundry  claims,  east  of 
Mullan,  opened  by  2  timnels,  lower  showing  a  strong  vein  of  silver-lead  ore, 
of  milling  grade,  and  a  narrow  copper  paystreak.      Was  developing  at  close 
of  1905. 
L»ETETE  GOLD  &  COPPER  NEW  BRUNSWICK  &  NOVA  SCOTIA. 

MINING  CO. 

Mine  office:  L'Etete,  Charlotte  Co.,  New  Brunswick.  Property  is  the  old 
Johnston  mine,  opened  circa  I860,  reopened  1902,  having  two  short  tunnels 
and  a  145'  main  shaft,  showing  ore  of  good  assay  value.  Has  a  steam  plant, 
and  shipping  facilities  at  tidewater.  Company  also  owns  mineral  lands  in 
Nova  Scotia.  Presiunably  idle. 
LEVANT  MINING  CO.,  LTD.  ENGLAND. 

Offices  and  mines:  St.  Just,  Cornwall,  England.  T.  R.  Bolitho,  cliairman; 
Maj.  R.  White,  secretary.  Organized  1872,  as  a  cost-book  company,  with 
2,500  shares,  2,385  issued,  £12  4s.  6d.  paid  in.  Dividends,  £25  6s.  per  share,  , 
last,  5  shillings,  paid  January,  1904.  Mine  produces  tin  and  copper,  mainly 
the  former,  and  has  been  continuously  worked  since  1820,  paying  £170,000  in 
dividends,  during  its  first  20  years  of  operation.  I&  now  a  small  producer  only. 
LEVUTHAN  MINE.  CALIFORNIA. 

An  idle  mine,  10  miles  east  of  Marklecville,  Alpine  county,  California. 
Ore  occurs  as  lenses,  in  porphyry.  Mine  is  opened  by  tunnels  of  400^  and  700'. 
LEWISOHN  EXPLORATION  &  MINING  CO. 

Office:  11  Broadway,  New  York,  J.  Parke  Channing,  general  manager; 
Martin  H.  Vogel,  counsel.  Organized  January  5,  1906,  under  laws  of  New 
Jersey,  with  capitalization  $5,000,  which  it  is  planned  to  increase  to 
$50,000,000,  by  easy  stages,  as  properties  are  acquired.  Plan  of  promotion  and 
finance  Is  somewhat  similar  to  that  of  the  American  Smelters  Securities  Co. 
It  is  supposed  tliat  this  company  will  become  a  securities-holding  corporation 
for  the  various  Lewisohn  interests,  which  include  the  Tennessee  Copper  Co. 
and  General  Development  Co.,  with  a  considerable  share  interest  in  the  Nevada 
Consolidated  Copper  Co. 
LEXINGTON  MINE.  MONTANA. 

Owned  by  La  France  Copper  Co. 
LIBERTY  COPPER  MINING  &  IfELTING  CO.  liARTLAND. 

Dead.    Property  sold  to  Virginia  Consolidated  Copper  Co. 
LIBERTY  GOLD  &  COPPER  CO. 

Office:  Prescott,  Ariz.  Frank  Bums,  manager.  Property  is  on  the  line, 
of  the  Arizona  &  California  Railroad,  in  vicinity  of  Bill  Williams  Fork  river,  a 
tributary  of  the  Colorado  river,  and  presumably  is  in  Yuma  county,  Arizona, 
though  possibly  in  San  Bernardino  county,  CaUfomia.  Is  slightly  developed, 
but  is  said  to  give  a  promising  showing. 
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LIBERTY  MINIHG  ^  SMELTING  CO.  ARIZONA, 

Letter  returnecl  iiiirbiriKti  irt>m  former  mine  office^  Tucson,  Vinm  Co., 
AriB.     <  )Tes  oarry  silver,  lead  and  roppiuv     Ha.s  gasoline  power. 
SOCIETA  ANOMINA  PER  LTSERCIZIO  DELLA  ITALY. 

MINIERE  DE  LIBIOLA. 

Mine  is  leased  to  Libinln  Oipper  Mining  Ck),,  Lid. 
LIBIOLA  COPPER  MINING  CO.,  LTD.  FTALY. 

Oiriee-s:  138,  Leaidenliull  St.,  London,  E.  C,  Eng.  Mine  office:  Sestri 
Levante,  Lignria,  Italy,  Kenneth  Haweis  James,  chaimum;  preceding  officer, 
T-  V.  Anthony  and  A.  Strove,  directors;  W,  *S.  Bartlett,  secretar>^;  Robert  H- 
Craven,  mine  manager,  Organizeitl  1888,  under  laws  of  CJreal  Britain,  (as  re- 
construction of  a  connMiny  of  same  name,  organized  January,  1867,)  with 
eapitalixation  £2.^,000,  shares  £5  par.  Paid  dividends  of  2s.  tjd.  in  1903;  3a. 
Gtl.  in  1904,  and38.(xl.  in  1905,  with  total  di\ndemk,  to  end  of  1905,  of  £4  10s. 
Annual  meeting^  April  W.  Company  has  a  heavy  share  interest  in  the  Crur- 
cuen  silver-lead  mine,  Hiirdinia,  now  idle,  Ijand$»  2  ckims,  area  circa  700 
hectares,  freehold,  irifhiding  the  Libiola  copper  mines,  in  Liguria,  northern 
Italy.  Ores  are  cltalcopyrite  and  mm  pyrites,  of^cnring  as  veins  in  tierj^entine 
and  diabase,  ore  bodies  Ijeing  of  goo<l  size.  The  property  was  discovertHj  and 
worketl  by  the  Konmtis  and  was  rei>penc<h  1867^  by  predecessor  of  present  eum- 
pany.  Ore?>  pmduce<l  average  5.70%  Ci)pper  in  the  cupriferous  ore  aJKl 
4675%Bn!phur  iti  tht^pyrile^.  Mine  is  estimatetl  to  haveDl, HHT)  long  tons  of 
ore  in  sight,  with  HI),(>fX>  tons  blocked  out  for  stoping,  this  ujcluding  both 
copper  and  iron  pyrite^\  Ecjuipnient  includes  a  GU-h,  p.  steam  plant*  30-h.  p. 
water  plant  and  50-h.  p.  electric  plant. 

The  crushing  mill,  covering  550  H»|uare  meters^  built  of  reinforced  con- 
crete and  stone,  has  a  daily  capacity  of  180  tons.      Production,   1905.   wa« 
28,388  tons  of  copi>er  and  in»n  pyrites,  of  which  alxiut  20%  vv{i«  copper  ore.  ^M 
Company  ha.s  a  good  matiagement,  and,  by  careful  liandling,   the  property  t«  ^^ 
made  to  return  very  satisfactory  profits. 
SOCIETY  DES  MINES  DE  LA  LIENNE  ITALY. 

Mine  office-^:  Alagna  and  Hiva,  Circonnano  di  Varallo,  Novarra,  Italy* 
Ore  is  medium  grade  chak-opyrite.     Mines  are  worked  on  a  limited  scale. 
SOCIETA  LIGURE  RAMIFERA.  ITALY, 

Mine  othcc:  Casarza,  Ligure,  Italy,     Mines  include  the  Font^nelle,  Rio 
Albareta,  Hio  Mont  icello  and  Rio  dei  Fichi.     Ore  is  clialcopyrite,  in  quartcose 
gangue.     Is  a  regular  producer,  on  a  small  scale. 
LILYAMA  BCNE.  CALIFORNIA* 

Office:  care  of  Robt,  Crocker  &  Cb.,  Placerville,  CaL     Mine  office:  Auburn, 
El  Dorado  Co.,  Cal     Lands,  240  acres,  unpatenlf>d,  11  milea  from   Aubunu 
Ores,  mainly  sulphides,  occur  as  lenses  in  limestone,  lying  between  gnuiite  and 
quart z-porph>Ty.     Has  4  tunneb  and  a  prospecting  shaft.     Idle, 
LILLY  MINING  &  BHLLING  CO,  COLORADO. 

Mine  office :  Idaho  Springs,  Clear  Creek  Co, ,  Colo.     Ores  cany  gold, ailver, 
lead  and  copper.     Ha??  steam  power. 
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UHA  COPPER  MDHNG  SYNDICATE,  LTD. 
Voluntarily  wound  up,  February,  1903. 
LIME  OLBEK  CONSOLIDATED  GOLD  &  COPPER  CO.  ARIZONA. 

Dead     Property  sold  to  Kentucky- Arizona  Consolidated  Mining,  Smelt- 
ing &  Development  Co. 
LINARES  MINING  SYNDICATE,  LTD.  SPAIN. 

Mine  office:  Linares,  Jaen,  Spain.     S.  Moos,  manager.     Organized,  1903, 
to  exploit  lead,  copper,  zinc,  iron  and  coal  properties  in  the  vicinity  of  Linares. 
Planned  constructing  a  large  warehouse  and  shipping  pier,  at  Almena,  Spain. 
Ftesumably  idle. 
LINCOLN  CONSOLIDATED  COPPER  CO.  NEW  MEXICO. 

Office:  care  of  Danid  D.  Himt,  St.  Joseph,  Mo.  Mine  office:  Jarilla,  Otero 
Co.,  N.  M.  Oi^ganized  April  13, 1906,  imder  laws  of  New  Mexico,  with  capital- 
ization $50,000.  Lands,  said  to  be  2  claims,  held  under  bond  and  lease  from 
the  Southwest  Smelting  &  Refining  Co.  Mine  shows  a  5'  vein,  opened  by  a 
shallow  2-compartment  shaft,  from  which  a  carload  shipment  of  ore,  taken 
from  a  depth  of  less  than  15',  gave  returns  of  11.1%  copper  and  3  oz.  silver  per 
ton. 
LINCOLN  CONSOLIDATED  MINING  CO.  ARIZONA. 

Office:  1563  Sherman  Ave.,  Evanston,  Ills.  Mine  office:  Tucson,  Pima 
Co.,  Ariz.  Employs  30  men.  Chas.  A.  Wightman,  president;  Fred  W.  Tickett 
vice-president  and  general  manager;  Geo.  E.  Femald,  secretary  and  treasurer; 
H.  B.  Sturtevant,  superintendent.  Organized  June,  1904,  under  laws  of 
Arizona,  with  capitalization  $2,000,000,  shares  $1  par;  issued,  $1,200,000. 
Annual  meeting  first  Monday  in  June. 

Lands,  35  claims,  area  700  acres,  including  the  Garcia  group  of  31  claims, 
also  a  100-acre  millsite,  with  total  holdings  of  circa  1 ,000  acres,  in  the  Papago 
district,  showing  country  rocks  of  limestone,  granite-porphyry  and  diorite,  car- 
rying various  ore  bodies,  of  which  5  are  slightly  developed,  these  ranging  4'  to  25' 
in  width,  and  being  opened  by  6  shafts,  of  50'  to  120'  depth,  of  which  3  are  being 
deepened,  and  by  a  150'  tunnel.  Smelter  shipments  from  Providence  claim  are 
said  to  have  given  average  returns  of  circa  30%  copper,  with  fair  gold  and  sil- 
ver values,  and  property  is  said  to  have  produced  about  $80,000  worth  of  ore. 
Ekjuipment  includes  two  15-h.  p.  gasoline  hoists,  good  for  400'  depth,  and  a  15- 
drill  Rand  air-compressor.  There  are  5  buildings,  including  an  18x20'  machine 
shop,  14x60'  smithy,  store  and  several  dwellings.  Property  is  12  miles  from 
the  Twin  Buttes  railroad,  which  is  said  to  plan  building  a  branch  line  thereto. 
LINCOLN  COPPER  CO.  ARIZONA. 

Succeeded,  circa  1904,  by  Lincoln  Consolidated  Mining  Co. 
LINCOLN  COPPER  DEVELOPMENT  CO. 

Office:  326  Post  St.,  San  Francisco,  Cal.     Location  of  property,  if  any,  not 
learned.     Company  is  regarded  with  suspicion,  owing  to  the  address  given  hav- 
ing been  the  hiving  place  of  a  swarm  of  more  than  doubtful  mining  propositions, 
put  out  by  one  "Baron"  W.  E.  von  Johannsen,  a  notorious  grafter. 
LINCOLN  COPPER  MINING  CO.  ARIZONA. 

Office:  321  Spruce  St.,  Auit)ra,  Ills.    Capitalization  $3,000,000,  shares  $1 
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par.     Lands  claimed  were  42  claims,  area  circa  850  acres,  in  the  Sierrita  Moun- 
tains, now  held  by  flip  Lincoln  Consolidated  Mining  Co. 
LINCOLN  COPPER  MINING  CO.  MONTANA. 

Office:  care  of  Jiis,  A.  Talhott ,  Butte,  Montana.     Incorporated  July,  1903,^ 
under  laws  of  Montana,  with  ciipitalization  §1 ,500,000,  shares  $1  par     Amoug 
i!ie  incorporators  given  was  Thos.  H.  Carter,  but  Senator  C4irt€r  writesi  tliat  hifl 
name  was  used  witlioiit  liis  knowledge  or  consent.     I^nds,  aaid  to  be  10  claiowJ 
in  the  Little  Boulder  district,  about  30  miles  from  Helena    Lewis  ^  ClarlcJ 
county,  Montana. 
LINCOLN  MINE.  NEVADA. 

Mine  office:  care  of  John  F,  Lincoln,  manager,  Goodsprings,  Lincoln  Co,| 
Ncv.  Property  shows  ores  assaying  up  to  15%  copper,  with  gold  and  silve 
values. 
LINCOLN  MINE.  UTAH. . 

Mine  olhce:  Mineraville,  lieaver  Co,»  Ut^h,     Gus  Stoney,  superintendent 
at  last  accounts.     Ores  carry  sil%'er,  lead  and  copper.     Is  opened  by  shaft*  and^ 
has  Htcam  power.     Idle. 
LINCOLN  MINING  A  MILLING  CO.  COLORADO. 

Mine  ollice:  Idaho  Springs,  Clear  Creek  Co.,  Colo.     Ores  carry  gold»  silvei 
copper  an  d  I  e^d .     H  as  st  cam  power  an  d  a  1 5-«tamp  mill . 
MINA  LINEA  DIVISORIA.  CHILi 

Mine  ollice:  Cliaaarul,  Atacama,  Chile,     Branif  y  Roldan,  owneis.     En 
loyed  about  25  rnen,  at  last  accounts. 
LINEDALE  WEST  CHItLAGOE,  LTD.  AUSTRALL^. 

Dead. 
LION  COPPER  MINING  CO.  ARIZONA 

Office:  313  West  Second  St.»  Los  Angeles.  Cah  Mine  office:  SttxldardJ 
Yavapai  Co.,  Ariz.  Chas.  Matthews,  president;  O.  A.  Cox,  secretary  and  trea^-J 
urer;  Henry  Reifsnyder,  general  manager.  Organized  February,  1903,  iinde 
laws  of  Arizonx*.  with  capitalissation  $2,500,000,  shares  SI  f>ar.  I.andi*,  13 
clainLs,  area  260  acres,  in  the  Agiia  Fria  distrirt,  0  miles  frt>ni  the  nearol  rail 
roaii  Country  rocks  are  limestone,  (juartitite  and  dioritic  porphjTy,  show^ir 
numerous  veins  carr>4ng  oxide*  carlxinat^  and  sulphide  ores,  giving  aver 
assays  of  21%  copper,  opened  by  Jsliaf ts  of  50',  100'  and  300*,  with  515' 
imdergrotmd  workings.  Has  gasoline  ix>w«r,  and  is  diamond  drilling  fron 
bottom  nf  the  3t)0'  shaft. 
,  LION  GOLD  MTNIING  &  MILLING  CO.  COLORADO. 

Mine  olhce:  Silverton,  San  Jiian  C^.,  Colo,     Chas.  Newman,  stiperinte&d- 
ent.     Ores  carry  gold,  .*filver  and  copper.     Has  st'*»am  power. 
LITHGOW  COPPER  SMELTING  A  REFINING  WORKS,  AUSTRALIA. 

OvvoBfl  by  tireftt  Collar  Copper  Mining  Syndicate. 
LITTLE  BAY  MINE,  NEWFOUNDLAND. 

Idle      Owned  by  Carmen  Copper  Mines,  Ltd. 
LITTLE  BULLY  HILL  MINING  ^  SMELTING  CO.  CALIFOI 

Letter  returned  tjnchiimcxl  from  fonn«*f  iifhoe,  San  Franciaico,  Cai    Capital?! 
ixation  $l,(KM),tHK>,  '^Jiares  $1  |>ar.      I*and»,  5  claims,  »aid  to  adjoin  the  Bui  1| 
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tlill  mine,  opened  by  a  13(K  tunnel  and  several  trenches,  said  to  show  sulphide 

ore.     Presumably  dead. 

LITTLE  GIAHT  MmniG,  ULLIHG  &  SXELTIHG  CO.  WASHIN GTOK. 

Letters  returned  uhdaimed  from  former  office,  Spokane,  Wash.,  and  from 
fonner  mine  office,  Marcus.  Stevms  Oo. ,  Wash. 
LITTLE  HELVETIA  lOHE.  ARIZOHA. 

Owned  by  Tip  Top  Mining  Co. 
UTTLE  KATTIE  MmniG,  MUXIHG  &  POWER  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Gear  Credc  Co.,  Colo.     F.  V.  &  Leebnck, 
superintendent.     Ores  carry  gokl,  silver,  lead  and  copper.     Has  steam  and 
water  power  and  a  20-fitamp  milL 
LITTLE  FORTH  FORK  1011190  &  ULUHG  CO.  IDAHO. 

Mine  office:  Wardner,  Shoshone  Co.,  Idaho.    J.  Kalbenbach,  superinteiH 
dent.     Is  devdoping  by  tunnds. 
UVE  OAK  COPPER  MmiHG  &  SXELTIHG  CO.  ARIZONA. 

Office:  438  Broome  St.,  New  York.  Mine  office:  Globe,  Gila  Co.,  Arii. 
Employs  300  men.  Forest  J.  Kakienberg.  president ;  Forest  J.  Kaldenberg,  Jr., 
vice-president;  G.  W.  Augustin,  secretarj'  and  treasurer;  Jos.  C.  Erman,  gen- 
eral manager;  Edward  P.  Worthington,  superintendent;  Geo.  F.  Wilson,  mine 
superintendent.  Organised  under  laws  of  Arizona,  with  capitalisation 
$1 ,250,000,  shares  $1  par. 

Lands,  16  claims,  area  320  acres,  in  the  Globe  district,  showing  couhtry 
rocks  of  schists  and  quarts-porphyry,  with  lenticular  ore  bodies  occurring  in 
contact  veins.  Property  shows  8  known  veins,  of  which  3  are  under  develop- 
ment, these  averaging  W  width  by  700'  proven  length,  and  300'  estimated 
average  depth,  carrying  chalcocite,  chalcopjTite,  chrysocolla  and  dioptase,  giv- 
ing average  returns  of  10%  copper.  Mine  has  shafts  of  85'  and  250',  and  tun- 
nels of  900',  125',  175',  185',  725'  and  60',  with  a  total  of  about  one  mile  of 
underground  workings,  estimated  to  show  120,000  tons  of  ore,  with  65,000  tons 
blocked  out  for  stoping.  Ore  shipped  is  graded  into  first  class,  carnnng  circa 
24%  copper,  and  second-class,  averaging  12%  copper.  Property  was  discov- 
ered 1888,  opened  1897,  closed  the  same  year,  through  mismanagement,  and 
reopened,  September  1, 1905,  by  Mr.  Erman. 

Mine  has  a  200-h.  p.  hoist,  good  for  1 ,500',  and  an  8-drill  Sulli\*an  air-com- 
pressor, with  12  buildings,  for  various  uses.  The  Gila  Valley,  Globe  &  Nor- 
thern Railroad,  8  miles  distant,  i^ill  build  a  spur  to  the  mine.  Fuel  is  crude 
petroleum. 

Production,  1905,  was  567,961  fine  lbs.  copper,  and  1906  output  will  be 
much  larger.  Ore  is  shipped  to  the  Old  Dominion  smelter,  at  Globe,  Copper 
Queen  reduction  works  at  Douglas,  and  the  El  Paso  plant  of  the  American 
Smdting  &  Refining  Oo.  December  production  gave  about  $30,000  net  smelter 
returns,  and  the  company  has  contracted  to  ship  1 ,500  tons  of  silicious  sul- 
I^iide  ore  monthly,  to  the  El  Paso  smelter.  Mr.  Erman  took  charge  of  the  prop- 
erty September  1, 1905,  after  9  years  of  idleness,  with  the  exception  of  a  little 
gophering,  done  by  30-day  leasers.  The  company  furnished  absolutely  no  cap- 
ital, and  Mr.  Erman  took  out  sufficient  ore,  in  6  months,  to  pay  all  operating 


T///;  coppij'  nwTiUuoK, 


expenses »  and  to  expand  S20,000  m\  trnnr  orpupmrnt,  on^i>ins,  miK*liiner}'  and 
roiids,  ill  tiddition  to  securing  a  lurgr*  umoiuit  of  development.  There  ha^  been 
some  liitfh  betwcM^n  the  owm'rs,  with  Mr.  Kuldenb^rg  on  one  side  and  Mr. 
Erinan  on  the  otiier,  it  jippenring  that  Mr.  KiildcnbiTg  awoke  suddenly  to  the 
fact  that  the  property  waj^  very  vidimble,  and  dcj^ired  to  regain  control  immedi- 
ately, at  the  expense  of  Mr  Ennan  and  various  leaders.  Sympathy^  in  the 
Globe  diBtrictf  is  overwhelmingly  with  Mr,  Ennan,  and  he  is  entitled  to  the 
greatest  degree  of  credit  for  the  altogether  ailmirable  manner  in  which  he  hji» 
rejuvenated  and  developed  thii*  pro{M!rty,  whicli  bids  fair  to  develop  ultimately 
into  one  of  the  big  copper  miners  of  Arlzruia. 
LIVERMORE  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Leiteri*  retiinuM.1  tinclaimcd  frotn  fonncr  office,  Laramie,  Wyo.     Organized 
May»  1902,  with  capitalization  S1.0(M),(W0,  to  take  over  the  Cumberland,  Em- 
pire, Flying  Ihitchman,  and  EureUa  cluims,  in  the  \icinity  of  I^ammte. 
MINAS  LLANOS  BLANCOS  y  LOS  PATOS.  CHILE. 

Mine  offHe:  Taniaya,  Tongoya,  (ivalle,  Chile,     Opened  190,1,     Main  shaft 
is  2m'  deep.     Idle, 
•*LLOyD»*  COPPER  CO.,  LTD.  AUSTRALIA. 

UJtices:  195A,  Winchester  House,  London,  E.  C.  Eng.  Minool^cc:  Bur- 
raga^  County  Balhurst,  New  South  Wales,  Aiiiitndia.  Employs  circa  350  men. 
Alexander  Creigh ton  Arthur,  cliairmun;  W.  H.  Corbould,  general  manager; 
H.  A.  McMahon,  secretary.  Organized  May  9,  18U9,  witli  capitalization 
£2,'50,OOD,  shares!  £1  jmr;  debenture's,  CriO^fXK),  first  mortgage,  al  10%,  payable 
£10,000  annually,  beginning  July.  I90t»,  Had  a  stock  interest  in  the  Murrin 
Copper  Co-,  Ltd.,  which  proved  a  failure. 

Lands,  380  acres  freehold  and  38.5  acres  lejisehold  jn  the  Bat  burnt  district* 
Ore  is  slightly  argentiferou.'i  ehalcopyrito,  with  i:|uartjtite  gangut*,  occurring  ia 
fiaaufes  traversing  acid  diorite.  Mine,  opened  1877,  is  extensively  df5velop€d, 
main  shaft,  2*300',  being  hot  tomed  in  badly  disturbed  ground.  Ore  is  lower  in 
gnule  at  deptli,  and  comf)any  is  said  to  have  decided  to  clase  down  the  old 
mine,  early  in  lOfMi  except  for  a  little  scramming.  Other  propertures  are  be- 
ing opened,  with  u  view  to  replacing  the  production  of  the  old  mitie.  Opera- 
tions are  8ust>cnded  occasionally,  from  lack  of  water,  altliough  the  mine  Ims  an 
85,000 ,000-gallon  storage  tank,  holding  water  for  about  9  months  supply. 

The  reduction  plant,  built  1901,  at  a  cost  of  £32,000,  includes  a  conreaitm- 
tor  and  smelter.  The  latter  Imd  tw<j  blast  furnaces,  one  of  whiuh  was  sold  to  thi 
Murrin  Copper  Co.,  which  was  wound  up  at  a  hea\y  loss,  *o  the  furnace  waa 
practically  lost.  The  other  hus  been  sold  to  the  Great  Cobar,  and  revcrbera- 
torie^  are  ufiod  exclusively.  In  1905  the  largest  revcrb?ratory  furnace  in  New 
South  Walcjj  was  bmlt  at  tliis  .smelter,  which  also  has  a  convertor  plant. 
Equipment  include?*  ar^  electric  plant  and  necesaary  steam  and  winding  maehin- 
ery.  Fuel  is  wood,  of  which  00,000  cord3  are  burned  yearly.  Production  ha» 
iecreased  for  several  years  past,  nmd  for  fiscal  year  1905  was  only  2,a'S8,56a, 
lbs.  fme  copp?r.  Property  enjoys  a  good  management, 
LLUVU  DE  COBRE  MITOKG  CO.  MEXICO, 

Office:  407  Fidelity  Trust  Bldg.,  Kan;ia«  City,  Mo.     Wm.E.  Jones, mana- 
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ger.     Lands  include  several  copper  and  silver  claims,  in  the  Papago  district, 
circa  50  miles  south  of  Hermosillo,  Sonora,  Mexico. 

LOCH  WINNOCH  MINE.  SCOTLAIfD. 

An  old'and  long  idle  property,  about  9  miles  from  Glasgow,  at  Loch  Win- 
noch,  Renfrewshire,  Scotland. 
LOG  CABIN  GOLD  &  COPPER  CO.,  LTD.  UTAH. 

Oflace:  606  D.  S.  Morgan  Bldg.,  Buffalo,  N.  Y.  Mine  office:  Marysvale, 
Piute  Co.,  Utah.  P.  S.  Merrill,  president;  H.  M.  Tyler,  vice-president;  J.  I. 
Stanton,  secretary;  M.  H.  Fralic,  treasurer;  preceding  officers,  A.  J.  Hathaway, 
L,  L.  Flower  and  G.  R.  Watson,  directors;  M.  F.  Murray,  general  manager;  Ole 
Larsen,  superintendent.  Organized  November  26, 1901 ,  under  laws  of  Ontario, 
with  capitalisation  $3,000,000,  shares  $1  par.  Lands,  67  claims,  area  1,350 
acres,  in  the  Mount  Baldy  district,  12  miles  west  of  Marysvale,  the  terminus  of 
the  Rio  Grande  A  Ekistem  railroad.  Company  formerly  owned  700  acr^s  on 
Wild  Potato  Lake,  12  miles  east  of  Mine  Centre,  Rainy  River  district,  Ontario, 
carrying  a  gold-bearing  quartz  vein,  on  which  2  shallow  shafts  were  sunk,  and 
240  acres  on  Heron  Bay,  Lake  Superior,  Ontario,  said  to  show  indications  of 
copper.  Letter  returned  unclaimed  from  former  office  at  Mine  Centre,  and 
company  reports  Utah  holdings  only,  so  Canadian  lands  doubtless  were  lost. 
Development  of  Utah  lands  is  by  a  little  more  than  3,000'  of  workings,  mainly 
in  three  tunnels,  of  which  the  Franklin  tunnel  only  is  driving  at  present.  Pro- 
perty is  said  to  show  a  ^ide  vein,  giving  average  assays  of  $10  per  ton. 
Machinery  includes  an  air-compressor  at  the  Franklin  tunnel. 
LOMAGUNDA  DEVELOPMENT  CO.,  LTD.  RHODESIA. 

Offices:  Salisbury  House,  London,  E.  C,  Eng.  John  Seear,  chairman; 
H.  Ewer  Jones,  consulting  engineer;  Geo.  T.  Frost,  secretary;  Rhodesia  Explo- 
ration &  Development  Co. ,  Ltd. ,  agent  in  Rhodetsia.  Organized  June  18, 1894, 
capitalization  increased  December,  1901,  to  £2.50,000,  shares  £1  par;  issued, 
£227,850.  Paid  a  10%  dividend,  November,  1905.  Lands,  407  claims,  in  the 
Lomagunda  district  of  Mashonaland,  including  the  United  Kingdom  claim,  on 
which  development,  now  under  way,  has  shown  a  promising  body  of  auriferous 
copper  ore.  Company  also  has  extensive  shareholdings  in  the  Consolidated 
African  Copper  Trust,  Ltd.,  Ayrshire  Gold  Mine  &  Lomagunda  Railway  Co., 
Ltd.,  and  Rhodesian  Banket  Co.,  Ltd. 
LOMA  VERDE  COPPER  CO.  ARIZONA. 

Letters  returned  unclaimed  from  former  office,  316  Bradbury  Bldg.,  Los 
Angeles,  Cal.     A  stock-jobbing  scheme,  which  paid  a  small  dividend,  1903, 
and  then  doeed  down.     Fully  described  in  Vol.  V. 
LOMBARD  COPPER  CO.  OREGON. 

Letter  returned  unclaimed  from  former  office.  Baker  City,  Ore.  Organized 
July  19,  1902,  by  F.  L.  Evans,  H.  C.  Pearson  and  W.  G.  Main,  with  capitaUza- 
tion  $2,000,000.     Apparently  dead. 
LOMBARD  GOLD  &  COPPER  MIITING  CO. 

Letters  returned  unclaimed  from  former  office.  Salt  Lake  City,  Utah. 
LOHDON-COLORADO  PROPERTIES,  LTD.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.     lias  -  bond  and  lease  on  the 
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Pieroe  mine,  near  Central  Gty,  which  gives  a  good  showing  of  oopper  oiu 
LOWE  PINE  Mimif G  CO.  ARIZOKA 

AbM>rbed  hy  Pan  American  Mining  &  Smelting  Co.     Wa«  a  bad  e^ 
LONE  STAR  COPPER  CO.  TEXA& 

Letters  retumt»{l  unclaimed  from  former  mine  office^  Henrietta,  Clay  Co., 
Texas,     Described  in  Vol.  Ill, 

LONE  STAR  BONE,  ARIZONA. 

A  property  near  William u,  Coconino  county ,  Arizona,  now  known  as  the 
Central  Arizona  mine. 

LONE  STAR  MINE,  ARIZONA. 

A  property  near  Solomon ville,  Graham  county,  Arisona,  owned  by  Mara* 
villa  Copper  Co. 

LONG  BEACH  &  ARIZONA  MINING  CO.  ARIZONA. 

OHlce:  care  of  Southwestern  Securities  Co.,  Los  Angeles,  CaL  Aline 
office:  Jerome  Yavapai  Co,,  Arii.  T.  H.  Brown,  president;  A.  E.  Brown,  vice- 
pri«ident;  T.  C.  Jordan,  secretary;  C.  E.  Nathorst,  general  manager.  Organ- 
ised September,  1905,  mider  kws  of  Arizona,  with  capitalijiation  $dO0,U00, 
shares  II  par.  Lands,  7  chiims,  known  as  the  Rawhide  grbup,  a  short  diBtance 
south  of  Jerome,  opened  by  a  100'  ftliaft. 

LOOKOUT  GROUP.  ALASKA. 

Otlice:  t  are  of  H.  H,  Wakefield,  Ketchikan,  Alaska.  Lands,  6  claims,  at 
Niblack  Achorage,  Prince  of  Walee  Island,  Alaska,  said  to  give  a  fair  show- 
ing of  medium-grade  copper  ore. 

LORBSBURG  MINING  &  REDUCTION  CO.  NEW    MEXICO. 

Office:  care  of  Thomas  A.  Lister,  Lordsburg,  Grant  Co.,  N.  M.  Org^mi/ed 
April ,  1906,  witii  capitalization  $600,000. 

COMPAl^IA  MINERA  LORETA  y  PROVIDENCLA,  MEXICO. 

iline  office:  Candaraenaj  Chihuahua,  Me^xico.  Owned  by  Jesus  Poyval, 
Hascon  Bros,  and  E.  R.  Bones.  Ores  carry  silver,  copper  and  lead.  lias  a 
TiOO'  main  shaft  and  a  900^  tunnel,  with  water  powei;,  5-«tamp  mill  and  a  on<^ 
ton  smelten 

LORRAINE  COPPER  MINING  CO,  WASHINGTON, 

Office:  Hoquiam,  Wash.  Mine  office'  Keller,  Ferry  Co.,  Wash.  Owen 
Jones,  president;  A.  G,  Rockwell,  secretary;  FrP<l  J.  Clmmberkin,  general 
manager.  Organized  April  13,  1900,  under  laws  ot  Washinf^ton,  with  cnpitjil- 
ization  f  1  ,.500,000,  Bharcs  SI  par.  Uinds,  22  claims,  area  422  acn?g,  idso  a 
20-acre  millsite,  in  two  groups,  the  Wilmot  group  Ijeing  in  the  Sans  Foil 
mining  district  of  Ferry  county,  and  the  Lorraine  group  in  the  Carbon  River 
district  of  Pierce  county,  Washington.  Propertiea  show  7  ort  bodbs,  aa 
fissures  in  granite  on  the  Lorraine  group,  and  as  contact  veins  Ijetween  por- 
phyry and  schist  on  the  Wilmot  group.  Contact  veins  of  the  Wilmot  group 
are  4*  to  6'  ^nde  and  give  average  assays  of  d.5%  copper,  40  o».  silver  und 
$4  gold  per  ton ;  liRsure  veins  on  the  Lorraine  group  give  as8»y»  of  20%  cop- 
per, 5  oz.  Hilvor  and  ItO  gold  per  Ion.  The  Wilmot  group  shows  matachito 
and  aTurite  near  aurface,  wirfi  chfilcoiat^*,  Uirnite,  and  clialenpyiite  ii<  drpth. 
The    l»rrairie   group   siiowa   Lornite   and   clmlcopyrite.     iJcvcloprncnfa  oa 
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the  Lorraine  include  4  shafts,  deepest  KX/.  and  8  tunnels,  3  longest  being 
221'     472^    and  CSCK.     Properties  have  2.016'    of   underground  openings. 

Idle  

LOS  ALAMOS  MINING  &  MILLING  CO.  MEXICO. 

Office:  care  of  Dr.  Finis  E.  Yoakum,  president,  Los  Angeles,  Cal.     Let- 
ter returned  unclaimed  from  former  mine    office.    Alamos,    Sonora,   Mex. 
Claimed  to  have    an  encouraging  showing  of  auriferous  copper  ores.    Not 
favorably  regardeil. 
LOS  CERROS  COPPER  CO.  CUBA. 

Office:  Blackstone  Bldg.,  Cleveland,  Ohio.  Mine  office:  Fomento, 
Santa  Clara  province,  Cuba.  Idle.  S.  S.  Saffold,  president;  W.  C.  Wat- 
kins,  vice-president;  Sherman  C.  Dalbey,  secretary;  W.  L.  Rees,  treasurer; 
Col.  D.  H.  Pond,  general  manager.  Organized  August  12,  1905,  under  laws 
of  Arizona,  'with  capitalization  $500,000,  shares  SI 00  par.  Lands,  2  claims, 
area  100  acres,  also  1,500  acres  of  miscellaneous  lands,  opened  by  shafts 
of  25',  35',  and  50',  and  by  tunnels  of  80',  80',  200',  205'  and  250',  show- 
ing ore  assaying  10%  copper,  20%  to  25%  zinc,  20%  sulphur  and  30%  silica, 
with  gold  and  silver  values.  Zinc  apparently  is  decreasing  at  depth.  Vein 
has  a  12'  to  15'  gossan  outcrop  along  its  strike.  Property  is  an  antigua, 
operated  in  the  Eighteenth  Century,  and  idle  since  circa  A.  D.  1750. 
LOS  MARCHES  MINING  CO.  MEXICO. 

Mine  office:  Indd,  Durango,  Mex.     Was  completing  a  new  concentrator 
and  smelter,  early  in  1906. 
LOS  injERTOS  MINING  CO.  MEXICO. 

Mine  office:  Velardefia,  Durango,  Mex.     Carter  Barker,  superintendent. 
Ores  carry  copper,  silver  and  lead.     Has  steam  power  and  employed  about  100 
men,  at  last  accounts. 
LOST  GARNET  GOLD  &  COPPER  MINING  &  MILLING  CO. 

Letter  returned  unclaimed  from  former  office,  Everett,  Wash. 
LOST  GULCH  COPPER  CO. 

Letter  returned  unclaimed  from  former  office,  Los  Angeles,  Cal. 
LOST  PACKER  EXTENSION  MINING  CO.  IDAHO. 

Office:  care  of  Col.  O.  P.  Chisholm,  secretary  and  treasurer,  Bozeman, 
Montana.    W.  W.  Chisholm,   president.     Is  claimed   to  have  a  smelter  in 
operation  at  mines  on  Loon  Creek,  circa  90  miles  from  Murray,  Idaho. 
NUEVA  SOCIEDAD  COMPAf^IA  DE  LOTA  i  CORONEL.  CHILE. 

Office:  Valparaiso,  Cliile.  Mine  office:  Chafiaral,  Atacama,  Cliile. 
Santiago  Collins,  manager.  Capitalization,  $18,000,000.  Owns  and  op- 
erates mines  in  different  parts  of  Chile.  The  Descubridora  mine,  at  Car- 
izalillo,  Chafiaral,  was  opened  1850  and  is  about  650'  deep.  Tlie  Lota  mine, 
opened  1856,.  in  the  department  of  Lautaro,  and  the  Maitenes,  opened  1844, 
in  the  department  of  Santiago,  are  among  the  more  important  copper  mines, 
and  the  company  also  oyms  sundry  coal  mines.  The  leading  mines  and 
the  smelter,  are  equipped  ^^ith  steam  and  electric  power,  and  the  latter 
hafl  a  converter  plant  and  refinery.  Protluction  averages  circa  10,000,000 
lbs.  fine  copper  yearly,  shipped  to  Europe  as  Chile  bars  and  ingots. 
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LOTUS  GROUP,  COLORADa. 

Mine  office".  Russt'l  Gulch,  Gilpin  Co.,  Calo.     L.  Steraberger,  superin- 
tendent.    Ores  carry  gold,  silver  a.nd  copper.     Has  alcana  power. 
MINA  00  LO0ZAL.  PORTUGAL. 

Officje:  4,  Praca  doa  Remolama,  Lisbon,  Portugal.  Mine  office:  Louzal, 
Qrandola^  Alemtejo,  Portugal.  I&  the  property  of  a  syndicate  of  6  owners. 
Senhor  Waldetnar  d*Orey,  general  manager;  Joaquin  Cliaves,  mining  cap- 
tain. Lands,  1  square  kilometre,  showing  6  known  one  botiies,  largest  with 
maximutn  width  of  25  metres,  otht?r  dimensions  unknown,  giving  returns 
of  0,5%  to  13%  copper  and  1.2  oz.  silver  per  ton,  \*ith  tmcea  of  lead,  zinc 
and  *];old,  mainly  from  cupriferous  iron  pyrites,  wilh  occa-sional  oxideis  and 
a  little  native  cop^x^r.  Has  4  shafts,  of  12  to  30  metrt^s  dopth,  and  a  300-mctre 
tunnel,  witli  aLM>iit  1  .OfKT  m.  of  underground  openings,  estimated  by  owners 
to  show  atiout  3,0fJO,00<>  tons  of  onr.  Property  wait  diiscovered  and  opened 
by  the  Ronians,  and  was  re^jptnetl  by  preBent  owners  in  1901. 
LOW  DIVIDE  COPPER  MINING  CO,  CALXFORlflA. 

Office:  care  of  John  Murray,  prc*aident,  Crescent  City,  Cal-  lands 
are  the  Alia,  Occidental  and  Copper  Hill  groups,  in  Del  Norte  county,  Oilr 
ifomia,  on  which  several  difTen?nt  veins  have  Ijeen  opene<l  alightly,  Iheee 
showing  oxide,  carlKinate  and  Hulphide  ores  of  good  grade.  Frue^unmbly 
idle, 
LOWER  MAMMOTH  MIiaWG  CO.  ^  UTAH, 

OfFue:  Salt  Uike  City.  Utah.  Mine  offioe:  Mammoth,  Juab  Co.,  Utah. 
Sidney  Bamberger,  manager.  Wm.  BaU»  superintendent.  Has  150,0fXJ 
shares.  Main  shaft,  1,200',  Has  steam  and  electric  power,  and  employa 
circa  125  men.  Oii»s  tr&ated,  1902,  averaged  3%  copper,  52  o«.  ^ver 
and  85  cents  gold  per  ton. 
LOYAL  LEASE  MINE.  BRITISH  COLUMBIA. 

Mine  office:  Van  Anda,  Texa<ia  Island,  B,  C.  H-  W.  Tre^it.  owner 
Lands,  circa  3  mile»  from  Van  Anda,  hhow  outcrops  similar  to  those  of 
the  Marble  Bay  tnine.  fk-velypment  is  by  a  20<y  shaft,  sho^ving  bomtte 
and  chalcopyrite  of  good  grade.  Has  steam  power  and  plans  making  small 
ore  shipments  during  1906, 
GUSTAVO  LOZANO.  SAH  SALVADOR,  C.  A. 

Mine  office:  Chalatelango,  San  Salvador,  Central  America.     P^oducc^s 
copper,  gold  and  silver,  on  a  small  scale,     Hiia  ateam  power,  and  employed 
about    100  men,  at  last  accounts. 
LUCERO  COPPER  MINING  CO,  NEW  MEXICO. 

Letters  returned  unclaimed  from  former  mine  office,  Mom.  Mor\  Co., 
N.  M. 
LUCKY  DAY  BflNING  CO,  WASHINGTOW, 

Letter  returned  unclaimed  from  former  office,  Seattle,  Waah.     Iu)tnd». 
in  the  Silver  Creek  camp,  Snohomish  county,  WaaMngton,  are  said  to  show 
a  6'  vein  of  copper  orp,  opened  by  a  30<y  tunnct 
LUCKY  DUTCHMAN  MINING  &  DEVELOPMENT  CO,  NEVADA, 

Office:  care  of  H.   B.  Cole,  secret arytrcaaun;r,  Salt  Lake  City.  Utah 
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W.  J.  Snyder,  president;  John  R.  Royer,  vice-president;  preceding  officers, 
B.  O.  Atidns,  C.  L.  Anderson,  and  R.  S.  Weimer,  directors.    Organized  1905, 
with  cafutalization  $125,000,  shares  25  cents  par.     Lands,  4  claims,  in  the 
Oesoent  district  of  Lincoln  county,  Nevada. 
LUCKY  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Kelvin,  Pinal  Co.,  Ariz.    J.  D.  Ferree,  president.     Lands, 
sundry  daims,  in  the  Riverside  district,  undeveloped,  but  with  good  sur- 
face showings. 
LUCKT  STRIKE  COPPER  MINING  CO.  WYOMING. 

Office  and  mine:  Rawlins,  Carbon  Co.,  Wyo.    Organized  1904,  to  de- 
velop sundry  daims  5  miles  northwest  of  Rawlins.     Presumably  idle. 
LUCKY  VERDE  COPPER  CO.  ARIZONA. 

Dead.     Lost  lands,   19(>i. 
LUCY  L.  MINING  &  MILLING  CO.  UTAH. 

Frank  L.  Wilson,  secretary  and  treasurer.     Property,  in  the  Deep  Creek 
district  of  Juab  county,  Utah,  is  said  to  present  a  good  surface  showing  of 
rich  copper  ore.     Presumably  idle. 
LUDWIG  COPPER  MINING  CO.  NEVADA. 

Mine  office:  Yerington,  Lyon  Co.,  Nev.  Has  auriferous  and  argentiferous 
copper  ores,  including  exceptionally  handsome  malachite  and  azurite,  con- 
sklerable  quantities  of  which  are  sold  to  lapidaries.  Mine  water  is  claimed 
to  carry  1.6%  copper,  and  development  is  now  below  the  water-level.  Has 
steam  power  and  a  30-ton  smelter,  but  needs  a  railroad  connection.  Ship- 
ments were  resumed,  1906,  to  the  Tacoma  smelter. 
KUPFERBERGWERK  LUDWIGSDORF.  GERMANY. 

Mine  office:  Ludwigsdorf,  Schlesien,  Germany.    Employed   40  men,  at 
last  accounts. 
LUKE  CREEK  GOLD-COPPER  MINING  CO.  BRITISH  COLUMBIA. 

Office:  435  Temple  Court,  Minneapolis,  Minn.  Letter  returned  un- 
claimed from  former  mine  office,  Marys ville;  Fort  Steele  division,  East  Koot- 
enai, B.  C.  S.  D.  Pumpelly,  president  and  general  manager;  E.  D.  Barcalow, 
secretary.  Capitalization  $1,000,000,  shares  $1  par.  Lands,  2  claims.  Idle. 
LUSTRE  MINING  CO.  MEXICO. 

Reorganized,  January,  1906,  as  Lustre  Mining  A  Smelting  Co. 
LUSTRE  MINING  &  SMELTING  CO.  MEXICO. 

Office:  Pittsburg,  Pa.  Mine  office:  Ind6,  Durango,  Mexico.  H.  D. 
Gamble,  president;  J.  H.  Mueller,  vice-president;  C.  H.  Tebbetts,  secretary; 
W.  H.  Graham,  treasurer.  Organized  January,  1906,  under  laws  of  Arizona, 
with  capitalization  $5,000,000,  as  successor  of  Lustre  Mining  Co.,  organized 
under  Iowa  laws,  with  capitahzation  $1,000,000.  Old  company  ended  1905  with 
assets  of  $233,409  and  liabilities  of  $766,926.  Was  in  litigation,  February, 
1906,  certain  shareholders  alleging  irregularity  in  stock  issue  of  old  company, 
and  asking  a  receiver. 

Property  is  the  Mina  Magistral,  which  has  a  large  body  of  auriferous, 
argentifennis  /uad  slightly  cupriferous  iron  pyrites,  carrying  0.5%  to  5% 
copper,  I  M.  aflver,  and  up  to  $10  gold  per  ton.  Ores  are  refractory,  and  ex- 
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periments  with  rhloriimtion  auil  cyaTudirig  both  failed,  aft^r  3reArsof  v 
by  the  beet  titU-iit,  nud  with  a  very  complete  tHjuipiiiL'iit.  Plant  includes  two 
90-h-  p.  engiiips,  bumui}?  t'linrcoal,  and  a  "iOOh.  p.  producer-ga-s  plant  is  to  b^ 
installed.  I'roperty  lias  a  4()-8tamp  mill,  2  Huntington  mills,  chlorinntion 
works  and  a  cyanide  plant,  im^talleU  at  a  collective  cost  of  $500,000,  but  all 
idle,  as  none  succeeded  in  saving  more  tlian  60%  of  t  lie  asaay  valuea. 

Extensive  experiments  in  pyritic  smelting  giving  successful  resuUs. 
this  eyetem  has  been  adopted  excluyively,  for  tlie  treatment  of  ore.  The 
wnelter  has  two  150-ton  McI>onaUI  hot-blast  furmicos,  and  tlie  addition  of 
%  third  of  the  same  capacity  is  planned.  Air  for  blast  h  heated  by  waste 
heat  from  furnaces  by  a  specudly  flesigned  McFJomdd  hot-blast  heater.  Pro- 
duct ia  a  matte  containing  principally  gold  value*.  West  V^irginia  coke  is 
used  for  fuel,  to  the  extent  of  400  tons  montldy.  The  smelter  i*  8aid  to  be 
saving  95%  to  97%  of  the  assay  values,  and  custom  smelting  was  begun, 
late  in  1905. 

This  company  and  its  predecessore  have  been  operating  for  neiuiy  25 
years,  anil,  through  poor  management  and  trouble  with  refractory  ores,  ac- 
i-umulated  an  imn^enae  debt,  which  hus  been  reduced,  during  tl»e  past  two 
or  three  years,  Ijut  is  not  yet  cleaned  up.  A  faction  of  tin*  sJmreholdcni 
disbelieves  tlioroughSy  in  the  old  injinagement,  and  is  endeavoring  to  seeUJ^ 
a  change.  Not\nthi<tanding  poor  management,  and  troubles  of  an  unavoid- 
able nature,  in  the  pa«t,  property  is  regartled  as  valuable ,  and  as  having  a 
promising  future. 
LYELL  COMSTOCK  CONSOLIDATED  COPPER  CO.,  LTD.  TASMAIfU. 

Offices:  29,  Great  St.  Heleiw,  London,  E.  C.  Eng.,  and  Broken  Hill 
Chambers,  QucM?n  St.,  Melbourne,  Australia.  Works  office:  Pillinger,  Mjic- 
quarie  Harbour,  Tasmania.  H.  Macdonald,  local  director;  J.  J.  Muir,  mine 
manager;  C.  A.  Sack,  secretary.  Organiisetl  IX-c.  29,  1878,  as  Mt.  Lyell 
Comstock  Copper  Co.,  Ltd.,  and  in  March,  1903,  absorbeti  the  Taxman 
Lyell  CopptT  Co.,  Ltd.,  and  clianged  name  to  prt^scut  title.  Capit  all  station 
£f300,OUO,  shares  £1  par;  issued,  £.>I5,000,  LandH,  aoO  acn^s,  on  Mt.  Lyell,  well 
located  as  to  strike  of  ore  bodies,  and  showing  a  considerable  amount  of  ore 
of  low  to  metUiim  grades,  best  grade  averaging  L5^o  copi>er.  Has  a  tram- 
way, built  to  within  2  miles  of  the  mine.  Is  suffering  from  lack  of  funds, 
and  desires  al>*orplion  by  the  Jit.  Lyell  Mining  &  Railway  Go.,  Ltd. 
LYELL  PEAKS  MINE.  TASMANU. 

A  pnji>pect,  in  the  Mt,  Lyell  itistrict  of  Montagu  county,  Tasmania, 
LYELL  PIONEER  CONSOLIDATED.  TASMAlflA. 

A  proHjxct,  in  the  Mt.  Lyell  district  of  Montagu  county,  TasinatUA. 
LYELL  TH ARSIS  MINING  CO.  (NO  LIABILITY).  TASMANIA. 

In  liquidation.  Lands  aild  to  Mt.  Lyell  Mining  &  Railway  Co.,  Lid. 
LYMNI  COPPER  MINING  SYNDICATE,  LTD.  CYPRUS. 

Offices:  32,  Great  St.  Helens,  London,  E.  C,  Eng.  Mine  office:  Limas^ 
sol*  Cyprus.  L.  P,  Ford,  chairman;  Thos,  CneawcU,  F.  L  S.,  secretary;  Cha«» 
Christian,  mine  manager.  Organized  March  12,  iS97,  with .  capitali«itioi» 
£20,000,  shares  £1  par;  issued,  £10,542.     Lands,  aO  aquam  miles^  id  the 
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Beliathousa  district  of  Colis,  Chrysokhow,  Cyprus.  Ore  occurs  as  lenses, 
lai^est  claimed  to  have  a  width  of  400'  and  length  of  1,400'.  Claimed  average 
ore  values  is  9%  to  10%  copper  and  3  dwts.  silver  per  ton,  from  bomitc  and 
chalcopyrite.  Is  developed  by  7  shafts,  of  150'  to  300'  depth,  and  by  a  2,100' 
tunnel.  Ore  formation  apparently  is  continuous  for  3  miles.  Mine  is  not 
permanently  equipped,  and  company's  estimates  of  values  are  excessive. 
Presumably  idle. 
LYNGENFJORD  KOBBERVAERK.  NORWAY. 

Owned    by    Non\'egian-American  Copper  Mining  and  Smelting  Co. 
LYNN  CREEK  .COPPER-GOLD  CO.,  LTD.  BRITISH  COLUMBIA. 

Office:  419  Hastings  St.,  Vancouver,  B.  C.  Mine  office:  Lynn  Creek, 
Vancouver  Island,  B.  C.  G.  L  .Allan,  president  and  treasurer;  W.  H.  Pegram, 
secretary;  W.  Thos.  Newman,  general  manager;  G.  Richardson,  superin- 
tendent. Organized  1901,  under  laws  of  British  Columbia,  with  capitaliza- 
tion $300,000,  shares  $5  par.  Lands,  6  claims,  area  200  acres,  8  miles 
from  Vancouver,  in  the  New  Westminster  district,  showing  6  veins,  of  which 
3  range  from  5'  to  40'  in  width,  giving  assays  up  to  8.9%  copper,  3  oz.  silver 
and  $1  gold  j)er  ton.  Alsc^has  a  4'  to  6'  vein  of  zinc  ore,  opened  by  2  tun- 
nek,  giving  a  back  of  800'  to  1,000'.  Mine  is  claimed  to  have  a  large  amount 
of  ore  in  sight,  and  could  ship  ore  by  water  to  smelters  at  Crofton,  Lady- 
smith  and  Van  Anda.  Idle  for  several  years. 
LYONS  KYLE  GOLD  MINING  &  MILLINi[}  CO.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.     Wm.  Woods,  superintend- 
ent.    Property  is  the  Tucker  mine,  carrying  gold,  silver,  lead  and  copper. 
Has  stoam  power,  5-stamp  mill  and  a  50-ton  concentrator. 
MAADEN-KENI  MINES.  TURKEY  IN  ASIA. 

Mine  office:  Baibourt,  Trebizond,  Turkey  in  Asia.     Were  operated,  in 
a  small  way,  by  a  Greek  syndicate,  at  last  accounts.     Presumably  idle. 
MACBETH  LEASING  CO.  IDAHO. 

Office:    care  of    Ravenel    MacBeth,  manager,  Salt    Lake    City,    Utah. 
Mine  office:  Mackay,  Custer  Co.,  Idaho.     Property  is  the  mine  of  the  Wljito 
Knob  Copper  Co.,  operated  under  lease. 
MACKEY-BURROUGHS  MINING  CO.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.    Ores  carry  gold,  silver 
and  copper.     Has  steam  power. 
MACKINAW  COPPER  CO.  IDAHO. 

Mine  office:  care  of  E.  Daft,  manager,  Hailey,  Custer  Co.,  Idaho. 
Lands,  3  claims,  well  timbered  and  watered,  25  miles  east  of  Hailey  and  con- 
nected herewith  by  a  good  wagon-road,  at  the  head  of  Lost  River,  in  the 
Lost  River  Mountains.  Property  shows  a  contact  vein  of  3'  to  5'  width, 
between  limestone  and  porphyry,  opened  by  a  100'  sliaft,  showing  chalcopy- 
rite assaying  up  to  15%  copper,  with  quartz  gangue. 
MACKINAW  MINING  &  MILLING  CO.  WASHINGTON. 

Said  to  have  sundry  claims  in  Snohomish  county,  Washington,  show- 
ing ore  that  gives  fair  assay  values  in  copper  and  nickel.    Idle. 
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cJcoellent  manapprntnt,  and  is  securing  good  results.     Costs  of  mining"' 
timclting  are  very  low,  net  coBt  of  copper  cleliveifd  in  London  nveragini^  about' 
JC30  per  long  ton.     Annual  production  was  about  1,500  tons  fine  copper,  at 
last  accounts. 
JOAQUIN  MAI2  y  CA.  MEXICCj 

Oflire  atid  rnirH-:  Villa  Aldama,  NuevoLe6n,  Mexico.  C.  Robles,  nmna^er. 
SOClfiT^  ANONYME  DES  MINES  DE  CUIVRE  SERVIA, 

DE  MAJDANPEK. 

Office:  Brussels,  Itelgium.     Mine  ofl5oe:  Majdanpek,  Servia.     Employ 
circa  50O  men.     Eniile  Thorex,    chairman;  Emile  Fromont,    administrateu 
d^l6gu^;  CliarleaBmndani,  secretary;  Leo  Zenzes,  general  manager;  Alfred 
Miiller,  amelU^r  superintendent;  Hugo  Hermann,  engineer.      Organized  1903, 
under  laws  of  Belgium  anil  Ser\'ia,  with  capitalization  3,000,000  francs,    Lands^, 
16,000  bectai-es,  with  trachyte    and  limestone  country  rocks,  showing  native] 
copper,  malachite,  nasurite,  chidcopyrit^j  anfl  iron  pjTites.     Company  estimate 
600  000  tons   of  om  in  sight,  with  250,000  tons  blocked  out  for  stuping. 
Bmclter,  J4  ™jie  from  mine»  and  connected  tliercwith  by  a  Bleichert  aerial. 
tram,    has  thriQe    40-ton    Hemeshofif   w'at4E'r-jacket    blast-furnaces,     makii 
blister  copper,  carrying  96%  copper.  It  oz.  silver  and  1,5  oz.  gold  per  Ion, 
Company  is  erecting  a  new  smelter  of  200  tons  daily  capacity,  to  employ  tlie 
Knudsf^i  pyritic  process. 
MAJESTIC  COPPER  CO.  UTAH. 

Office:  ciire  of  Schirmer,  Chapin  &  Emmons,  Boston,  Maas.  Mine 
office:  Alilford,  Beaver  Co.,  Utah.  \Vm,  B,  Mucklow,  pjiesident;  E.  E.  Aber- 
crombie,  managing  director;  J,  A,  Ingoli*,  superintendent.  Employs  circa 
50  men,  Organi«?d  August,  1{)CM,  as  successor  of  MajcBtic  Coppc*r  Mining 
&  Smelting  Co.,  with  capitalization  J0f>,000  shares;  bonds,  $2iXM>00.  Old 
company,  organized  1900,  became  insolvent  April,  1004»  and  paid  60  cenla 
on  the  dollar.  Present  management  took  charge  facing  an  indebtedness 
of  $300,000,  without  treasury  stock  or  credit,  but  with  Samuel  Ncwliouja* 
OS  managing  din»ctor,  succeeded  in  ndiabilitating  the  property. 

Lam  Is,  120  claims,  area  2, 150  acres,  also  an  80-acre  .smelter  site  and  1,100 
acres  miscellaneous  lands,  in  8  groups,  located  in  5  districts  of  Beaver  counlyp 
Utah,  showing  about  100  ore  bodie.*i,  in  20  or  more  diiTerent  groups  of  in 
and  prcmpect**.  In  addition  to  copper  the  on?s  carry  gold,  silver,  platintun, 
lead,  cobalt,  bismutJi,  vanadium  and  uranium.  Copper  ores  include  all  of 
the  principal  oxides,  carbonates  and  sidphides,  also  occasional  native  cop- 
per, and  many  of  the  rarer  coppt*r  minerals,  ores  ranging  from  2%  to  85% 
copper,  with  estimated  avera^  values  of  12%  copper,  12  02.  silver  and  $3  gold 
per  ton,  v.'?th  large  percentages  of  lead,  but  these  figures,  made  by  the  formei 
"boom  '  management,  are  much  too  liigh.  There  are  18  stiafts,  of  lOO"  ta 
400^  depth,  al8i>  many  tunnels  and  innumerable  te«t-pits,  with  cirea  6 
of  workings.  Fonner  management  estimated  1,000,000  Ions  of  ore  m  aigbi 
with  500,000  tons  blocked  out  for  at  oping,  but  these  estimates  were  groas 
«£xaggenitions,  and  muat  have  been  know^  to  be  tsuch  when  piit  fortli^  w-hile 
(Stock  was  being  fed  to  the  public.    Some  of  the  properties  wen   worked 
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formerly  for  silver,  but  the  silver-copper  ores  at  and  near  surface  gave  way 
to  copper-silver  ores  at  depth,  all  ores  being  more  or  less  auriferous. 

The  O.  K.  is  the  principal  mine  of  the  company.  Selected  shipments 
of  1,145  tons  of  O.  K.  ore  gave  net  returns  of  $95,000,  a  shipment  of  258  tons 
in  1901  giving  smelter  returns  of  40%  copper,  7.5  oz.  silver  and  $3.80  gold 
per  ton.  The  O.  K.  group  has  7  claims,  opened  by  a  3-compartment  main 
shaft  of  400',  showing  a  vein  ranging  up  to  28'  width,  with  considerable  de- 
velopment on  the  300'  and  400'  levels.  Also  has  an  undeveloped  ore  body 
apparently  about  250'  wide,  which  is  a  stockwerk,  vdih  stringers  carrying 
high-grade  ores.  The  O.  K.  has  considerable  ore  blocked  out,  mainly  by  the 
present  management. 

The  Old  Hickoiy  group,  9  daims,  with  a  gossan  capping  circa  250^  wide, 
above  a  vein  of  40'  to  200'  width,  is  opened  by  a  short  tunnel  and  by  about 
60  pits  and  shafts,  deepest  212^,  showing  ores  carrying  4%  to  5%  copper, 
with  gold  and  silver  values  estimated  at  $2  to  $4  per  ton.  Equipment  in- 
cludes a  34-h.  p.  Fairbanks-Morse  electric  hoist,  Ingersoll-Sergeant  air-oom- 
piessor  and  Rand  rock  drilb. 

The  Harrington-Hickory  group,  25  full  and  fractional  claims,  has  two 
400'  shafts  and  circa  40  pits  and  shallow  shafts  showing  ore.  Main  shaft 
has  3  compartments.  This  group  shows  numerous  fissure  veins  intersected 
by  cross-veins,  both  approximately  vertical,  and  in  addition  lias  a  series  of 
bedded  veins  dipping  at  30°  to  35°,  giving  three  separate  intersecting  systems 
of  ore  bodies.  Principal  values  are  in  lead,  ores  giving  assays  of  2%  to  3% 
copper,  25%  to  50%  lead  and  up  to  50  oz.  silver  and  $1  gold  per  ton. 

The  Vicksburg  group,  4  claims,  formerly  mined  for  gold,  shows  three 
2'  to  20'  vertical  Assures,  with  mineralized  cross- veins,  opened  by  numerous 
shallow  pits  and  shafts,  with  a  2-compartment  working  shaft. 

The  Hoosier  Boy  group,  10  claims,  has  a  250'  vertical  shaft,  in  lime- 
Btone,  showing  auriferous  and  argentiferous  copper-lead  ores.  The  Larkspur 
group,  8  claims,  shows  a  60'  contact  vein  between  granite  and  limestone, 
carrying  irregular  bunches  of  liigh-grade  ore.  The  Copperfield  group, 
17  undeveloped  claims,  lies  between  the  O.  K.  and  the  Old  Hickory  mines. 
The  Apex  group,  4  claims,  adjoins  the  Old  Hickoiy,  and  there  also  is  an 
xmdeveloped  group,  known  as  the  Ben  Harrison. 

The  mine  has  steam,  gasoline  and  electric  power,  and  an  undeveloped 
water  power  on  Beaver  river,  35  miles  distant,  is  believed  to  be  capable  of 
generating  about  2,000  h.  p.,  and  transmitting  same  electrically  to  the  mine 
and  smelter,  at  a  cost  of  about  $100,000. 

The  reduction  works,  at  Lewisville,  3  to  8  miles  from  the  various  mines, 
built  by  the  Colorado  Iron  Works  Co.,  includes  a  sampUng  mill  and  smelter 
with  a  250-ton  copper  furnace  and  a  100-ton  lead  furnace,  %nth  Nesmith 
hot-blast  stoves  that  heat  the  blast  to  800°  Fahrenheit,  before  entering 
the  tuyeres.  The  smelter  building  is  of  steel  frame,  on  stone  foundations, 
and  is  large  enough  to  accommodate  four  250-ton  furnaces,  with  necessary 
inachinery.  The  townsite  of  Ix>wisville  was  platted  by  the  company.  Tht- 
mines  and  smelter  are  served  by  the  Oregon  Short  Line  milway.    The  buikU 
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ing  of  a  concentrator  at  the  0,  K,  mine  has  been  considered.  On  a  test  run, 
1905,  under  the  honest  and  capable  management  of  Mr.  Newhouse,  ores  gave 
average  returns  of  5.1%  copper,  3.8  oz.  silwr  and  $1.20  gold  per  ton,  Tlua 
6how8  how  misleading  were  the  smelter  sliipments  and  estimates  of  the  former 
manageiDtent.  Ore  is  being  sent  to  the  New  house  miU^  and,  in  June,  1906, 
it  was  planned  to  ship  3  ton^J  of  concentrates  wecrkly  to  the  Murray  smelter, 
in  preference  to  blowing  in  the  company's  own  smelter  on  an  inadequate 
tonnage.  The  smelter  ran  for  40  days  only,  under  the  previous  managementj 
gi^nog  only  half  the  claimeil  duty,  and  smelted  only  5,000  tons  of  tlie 
500,000  tons  claimed  to  be  blocked  out  for  stoping  at  that  time,  when  ^ 
it  ran  out  of  ore  and  closed  down.  The  former  fiscal  agents  were  Cliap*^| 
man,  Mucklow  &  Bosson,  of  which  firm  the  present  president  Vt-Bs  a  member.  ^* 
This  firm  is  said  to  have  received  10%  commission  on  stock  solas.  Senft- 
tor  A.  B.  Luwis  also  was  corinecte*l  \nth  the  promotion.  Under  competent ^H 
management  the  Majestic  should  mjike  a  good  mine,  in  time,  and  Ow.  ^ork^| 
of  the  new  coiiip»tiy  F^-em.s  to  htive  IxiMi   done  sensibly  and  eoononu evilly. 


I 


UTAH. 


J.   F, 


ARIZONA. 
Durlin,    si*cit?liiry.| 


MAJESTIC  COPPER  MINIHG  &  SMELTING  CO. 

Succeeded,  circa  1901,  by  Majestic  Oopper  Co. 
MALACHITE  COPPER  CO. 

Mine   office:    Williams,   Coconino  Co,,    Ariz, 
Lands,  Kunr!r>'  daitiis,  north  of  WiUiam.s.     Idle.  ' 

MALACHITE  COPPER  GOLD  CO,  CALIFORNIA. 

Office:  209  Homer  Laughlin  BIdg..  Los  Aii|;eL'.M^  Cal.     Lii'ttcr  rctam*** 
unclaimed    from    former   mine    office,    Daggett,   San    Beniartiino   Co.,    Cat 
S.  A.  Barrett^  president;  Job.  B.  Co^ik,  rt<?crorary ;  W,  E,  Steadnjan,  »uperintond-l 
ent.     Cyrganiicd  under  laws  of  South  Oakotu,  witli  capitalization  $  1 ,0(K)»O0t) J 
shares  $1  par.     Lands,  5  claims,  area  KKJ  acres,  in  the  On!  district  of 
Bernardino  county,  opened  by  a  165'  shaft,  on  a  34'  vein  carrying  an  8'  pciy^j 
streak,  said  to  asvny  7,5%  copper  and  $3  gold  per  ton.     Idle, 
MALAGON  GROITP.  SPAINJ 

Mine  otlce .   Puebla  do  Guzmdn»  Huelva,  Spain.     C,  &  J,  Sundlieirn,  | 
owners;  Wm.  Outhrie   Bowie,   manager.     Property  is  a  group  of  govern- 
ment   conceeifiions,    showing   many   old  workings    and  excellent  outcrops. 
Idle. 
MALLERY  MINE,  BRITISH  COLUMBIA- 

Sold,  cirta  rJOr>,  to  Brifumda-Wi'st  Copper  Co.,  Ltd. 
MALONEY-BLUE  LEAD  COPPER  MINING  SOUTH  DAKOTA*^ 

&  SMELTING  CO. 

Mine  ofhce:  Sheritlan,  Pennington  Co.,  S.  I>,     Jolm    Hanian,  manager ;| 
Philip  Hanian,  mi|X'rintendent.     Organissed    1890,   with   capitahaation,    v»-» 
riously  reported,  of  S7,W,0tXJ  or  S3,fKMJ,<X)0,  sliaa's  SI  par.     Lands.  380  acre*.; 
345  ftcrt^a  patenteil,  shomng  a  vein  of  US'  cluitmnl  width,  surmount4LHl 
a  heavy  gossan,  carrying  occasional  ricli  oxidiziHlorvx  containing  gwhi  et>pperl 
and  gold  values.     DevelopfrH'Ot  in  by  a  2ti0'  ttliaft,  showing  occiisional  string-1 
ers  of  ore,  and  a  1,010'  tunnel,  showing  some  arsenopyrit^*,     Dovelopmenta  1 
to  date  hnvv  not  shuun  i;«ip|>cr  in  paying  quantities,  but  payable  oit?  b  be»J 


MALOXE )'  -MA  MMOTH.  7»'»3 

\ic\*H\  to  exist  below  tin*  water-lfvcl.     Ei)iiipment  includes  a  stoiiiii  power 
plant  and  air-compressor. 
MAMMOTH  COPPER  CO. 

A  brazen  s^vindle,  perpetrated  by  the  Wm.  F.  Wemse  gang,  of  St.  Louis. 
MAMMOTH  COPPER  MINING  CO.  *  WYOMING. 

Letter  returned  unclaimed  from  former  mine  ofl&ce,  Saratoga,  Wyo. 
MAMMOTH  COPPER  MINING  CO.,  OF  MAINE.  CALIFORNIA. 

Oflfioe:  50  Congress  St.,  Boston,  Mass.  Mine  office:  Kennett,  Shasta 
Co.,  Cal.  Employs  200  men.  Robert  D.  Evans,  president;  A.  F.  Holden, 
managing  director;  Fredk.  Lyon,  manager;  >.  P.  Anderson,  mine  superin- 
tendent ;  R.  D.  Rhodes,  smelter  superintendent ,  Jas.  Kerwiii,  assistant  smelter 
superintendent;  Geo.  K.  Fischer,  consulting  metallurgical  engineer.  Was 
organized  under  laws  of  Maine,  and  is  a  subsidiary  corporation  of  the  Uniteii 
States  Smelting,  Refining  &  Mining  Co.,  which  controls  the  entire  stock  issue. 

Lands,  14  claims,  area  280  acres,  also  an  80-acre  smelter  site,  and  mis- 
cellaneous lands  giving  total  holdings  of  1,400  acres,  3^  miles  from  Ken- 
nett, on  Little  Backbone  creek,  in  the  Big  Backbone  district.  Lands  are 
well  timbered,  with  numerous  mountain  streams  available  for  water  sup- 
ply, and  the  topography  is  very  rugged,  the  mines  being  opened  near  the 
tops  of  the  mountains.  Principal  property  is  tlic  Mammoth  mine,  show- 
ing a  prominent  gossan  outcrop,  but  holdings  also  include  the  Golinsky 
group,  12  miles  from  Kennett,  bought  1904,  with  750'  of  workings  on  a  30' 
vein  giving  fair  average  assay  values.  Country  rock  of  the  Mammoth  mine 
is  rhyolite,  somewhat  altered,  in  places,  with  some  slate  and  consiilerable 
porphyry,  carrying  large  flat-lying  lenses  of  ore  that  is  mainly  slightly  zinc- 
iferous chalcopyrite,  containing  an  average  of  circa  3%  copper,  2  oz.  silver 
and  60  cents  gold  per  ton,  with  about  40%  iron  and  up  to  40%  sulphur. 
Development  is  exclusively  by  tunnels,  of  which  there  are  3,  showing  sev- 
eral ore  bodies,  of  which  the  largest  is  228'  wide,  circa  500'  long,  and  lias 
been  opened  to  200'  depth.  The  mine  lias  about  2,000,000  tons  of  ore  in 
sight,  and  extensive  diamond  drilling  is  to  be  done  during  1906.  Extrac- 
tion is  through  tunnels,  having  ore-bins  at  the  portals,  with  an  aerial  tram 
leading  to  the  smelter.  Equipment  includes  two  15-drill  Rand  air-com- 
pressors, and  28  power  driUs.  Water  is  piped  to  the  mine  and  smelter  from 
the  Ma3rflower  claim.  Buildings  at  the  mine  include  a  smithy,  boarding-  • 
house,  etc.  Both  mine  and  smelter  are  nm  by  electric  power,  secured,  at 
a  low  rate,  from  the  Northern  California  Electric  Light  &  Power  Co.,  the 
mine  using  200  h.  p.  and  the  smelter  700  h.  p. 

The  smelter,  ^  mile  from  Kennett,  and  2}/^  miles  from  the  mine,  is 
located  on  a  highly  favorable  site  of  80  acres,  once  held  by  the  Trinity  Cop- 
per C6.  The  plant  is  entirely  of  steel,  and  is  the  second  largest  in  Califor- 
nia, costing,  complete,  nearly  $500,000.  Full  capacity  is  circa  1,000  tons 
daily.  All  material  is  handled  by  gravity,  and  the  plant  is  operated  on 
three  8-hour  shifts. 

Ore  is  taken  from  the  mines  and  smelter  by  an  serial  tram  of  13,200' 
length.    The  line  is  in  two  sections,  the  upper  section  having  a  grade  of 
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22%  from  the  mine  to  the  ruiilway  station,  the  tram  being  opemted  by 
gravity,  in  couriterbalHiiw,  itml  power  genurateti  by  a  ivtaFdiiig  engine  actu- 
ates* an  air-coinprtjssor.  The  lower  section  ims  sutricient  gmde  for  tlio  loadetj 
buckets  to  bring  back  empties.  The  tram  \\m  a  capacity  of  1,600  tons 
in  34  houre,  carrying  IJOO-lb*  buckets  at  intervals  of  ISC,  with  wooden 
supporting  towers  at  intervals  of   100'. 

The  buildings  of  the  smelter  plant  are  of  steel  throughout,  and  include 
a  bin-houBe  for  storing  on?,  coke  and  limestone.  This  is  2H'  long»  and  is 
equipped  with  27  scales,  for  tlie  intlividual  weighing  of  cars  in  train-loads. 
Capacity  of  the  bin-house  is  2,500  tons  of  custom  ore  and  1,000  tonaof  flux- 
ing ore,  in  addition  to  coke  and  limestone. 

The  bbiHt-furnace  buildings  70x130',  liaa  tliree  325-ton  water-jacket 
blast-fumaoes,  of  wliieh  two  are  run  regularly,  tlie  third  tieing  held  in  re- 
aerve,  aa  the  furnaces  freeze  occasionally,  because  of  the  conBidemble  per- 
centage of  zinc  contained  in  the  ore.  Tlie  building  has  two  floors,  tlie  upper 
for  charging  and  the  Xawi^t  for  tapping. 

The  power  building,  oOxSO',  has  3  blowers,  direct-connected  to  200-kw, 
motors,  with  a  capacity  of  18,000  cubic  feel  of  cold  bla*t  per  mJBUte, 
Fumes  from  the  furnace  are  taken  by  individual  goosenecks  to  a  hopper- 
bottom  dust-chamber,  2S0'  long,  leading  to  a  self-«upporting  steel  ^tack  of 
12'  iliamoter  and  150'  height,  set  on  a  concrete  base.  Underneath  the  dust- 
chainber  is  an  electric  (rara-line,  leaciing  to  the  bricjuetling-plaiit,  where 
fines  and  flue-dust  are  briquettcd  for  reumelting.  Slag  ia  dumped  hot,  the 
plant  liaving  a  slag-line  and  electric  locomot've. 

Water  is  brought  to  the  smelter  by  a  2-mile  flume»  and  the  Noithiiro 
Pacific  railway  ha«  a  spur  to  the  works.  Miscellaneous  equipment  included 
a  well  fitted  machine-shop,  office,  laboratory  and  a  complete  siimpUng-mill, 
Fuel  is  coke,  costing  $12  per  ton,  and  owing  to  exceisa  of  sulphur  in  tlie  onj^ 
only  about  \%  coke  charjecetj  are  required,  giving  cheap  fuel  co»te.  Wood, 
costing  S3  per  cord,  Is  used  to  a  alight  esclent..  Pro<luct  of  tlie  furnace 
ia  an  auriferous  and  argentiferous  matte  of  alxiut  40*^;,  copper  tenor,  sliipped 
for  reduction  to  tlje  Utah  smelter  of  the  United  Stales  company. 
In  addition  to  treating  its  own  ores,  the  Mammoth  smelter  is  buyiiig 
silicious  custom  ores,  for  fluxing,  from  Utah  and  Nevatla  mine^,  includ- 
ing rich  gold-silver  ores  from  the  Tonopah  camp,  and  probably  will  take 
Oregon  ores  to  a  considerable  extent  also. 

The  first  furnace  of  the  smelter  was  blown  in,  October  6,  1905,  and  a 
second  and  third  shortly  thereafter.  Early  in  lfl06  it  was  planned  to  double 
tlic  capacity  of  the  Bmelter,  which,  in  June,  1906,  ^vas  producing  at  tb«  Pate 
of  about  1,250,00111  pounds  fine  copper  per  month.  The  property  is  bcin^ 
handled  in  a  manner  that  leaves  little  ground  for  criticism  or  suggestion, 
and  is  certain  to  become,  within  a  comparatively  short  time,  one  of  the  large 
copper  producers  of  the  United  Slates. 
MAMMOTH  COPPER  k  SMELTING  CO.  ARIZOHA^ 

Letter  returned  unclaimed  from  former  niine  ofllce,  Red  Rock,  Pinal  Co. ^ 
Ariz.     Described  in  Vol,  IV. 
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MAMMOTH-MAXASSAS-GAP.  76:, 

MAMMOTH  GOLD  MDIIHG  CO.  COLORADO. 

Office:  11(M  Marquette  Bldg.,  Chicago,  Ills.   Mine  office:  Central  City, 
Gilpin  Co.,  Colo.     W.  H.  Paul,  superintendent,  at  last  accounts.    Ores  cam' 
gold,  silver  and  copper.     Has  steam  power. 
MAMMOTH  HEX  GROUP.  ARLZONA. 

9dine  office:  Safford,  Graham  Co.,  Ariz.     Idle. 
MAMMOTH  LODES  MIlfING  CO.  BRITISH  COLUMBU. 

An  Oregon  corporation,  oinning  the  Colorado  group  of  claims,  in  tlic 
Cascade  Mountains,  Yale  district,  British  Columbia.  Veins  are  claimeil 
to  run  from  40'  to  250^  in  width,  and  to  be  traceable  for  more  than  two  miles, 
and  it  is  claimed  that  smelting  tests  have  given  15%  ^o  ^%  copper  and 
$12  gold  per  ton,  these  figures  being,  in  themselves,  ample  evidence  of  their 
own  untruthfulness  or  of  the  unfair  nature  of  the  *'test.'* 
MAMMOTH  MINE.  ARLZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Dragoon,  Ariz. 
MAMMOTH  TUNlfEL  &  MDIING  CO.  COLORADO. 

Office:   403-331    Fourth    Ave.,   Pittsburg,  Pa.     Mine  office:  Silverton, 
San  Juan  Co.,  Colo. 
MAMMOTH  MnHHG  CO.  UTAH. 

Office:  Hooper  Blk.,  Salt  Lake  Ctiy,  Utah.  Mine  office:  Manunoth, 
Juab  Co.,  Utah.  Employs  125  men.  Ssonuel  Mclntyre,  president  and  gen- 
eral manager;  Samuel  Mclntyre,  Jr.,  vice-president  and  superintendent: 
R.  M.  Wilkinson,  secretary.  Organised  under  laws  of  Utah,  ^nth  capital- 
ization $400,000,  shares  $1  par,  and,  in  March,  1906,  planned  reincorpora- 
tion, under  la\v-8  of  Nevada,  with  capitalization  $1,000,000,  shares  $1  par. 
Incorporation  in  another  state  will  give  the  advantage  of  trial  in  the  Fed- 
eral courts,  in  case  of  htigation. 

The  Manunoth  mine,  in  the  Tintic  district,  is  opened  to  a  depth  of  circa 
1,200^,  and  is  a  considerable  producer  of  auriferous  and  argentiferous  lead 
and  copper  ores,  values  being  mainly  in  silver  and  lead.  Has  steam  power 
and  a  60-6tamp  mill.  For  1904,  receipts  from  all  sources  were  $309,370, 
with  net  earmings  of  $105,340,  from  which  dividends  of  $118,537  were 
paid. 
MAHASSAS-GAP  COPPER-MINE,  INC.  VIRGINIA. 

Office:  25-33  Broad  St.,  New  York.  Mine  office:  Reager,  Rappahan- 
nock Co.,  Va.  Geo.  B.  Wright,  president;  Hon.  John  S.  Wise,  vice-pres- 
ident; Henry  P.  Porter,  secretary;  Powhattan  Weisiger,  treasurer;  R.  H. 
Crook,  superintendent.  Organized  Oct.  30,  1903,  under  laws  of  Virginia, 
as  a  reconstruction  of  the  Carter  Copper  Co.,  with  capitahzation  $999,000, 
shares  $1  par.  Lands,  700  acres,  freehold,  including  about  400  acres  of 
timber  land,  in  Fauquier  county,  Virginia,  showing  a  volcanic  formation, 
carrjring  two  contact  veins  between  Cambrian  sandstone  and  Silurian  slates, 
ranging  3'  to  11'  in  width,  said  to  give  average  assays  of  5%  copper, 
10  oz.  silver  and  $4  gold  per  ton,  from  malachite,  bomito  and  chalcopyrite, 
asfiociated  with  occasional  native  copper.  Has  about  600^  of  underground 
openings.    Two  railroads  are  within  3  and  6  miles,  respectively.    Idle. 
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MANCAYAN  COPPER  SYNDICATE,  LTD, 

Voluntarily  wo  unci  \ip,  August,  11102. 
MANCHESTER  ZINC  A  COPPER  CO.,  LTD. 

Volunlijnly  wotirid  up,  April  15,  1901. 
MAiraATTAN  COPPER  MINING  CO.  ARIZONA* 

Merginl,  1902.  in   Troy-Manliiittan  Copper  Co. 
MANHATTAN  COPPER  MINING  &  MILLING  CO.  NEVADA 

OfficfK  earc  of  Hon.  A.  B.  Lewis,  president,   100  Broadway,  New  York. 
Mine  office:    Pioche,   Lincoln   CV».,  Nev,     E.  F.  Freudenthal,  manager.    Was 
controlled,  at   last  accounts,  liy  the   Nevftda-Utah  Mines  ii  Stneltera  Cor- 
poral ion »  and  apparently  succeeded  tho  Manl)ult4in  Gold  &  Copper  Mining  j 
C<J*     Lands,  2  gniups,  one  east  of  Pioche  and  one  in  the  Stampede  Gap 
section.     Tlic    Pioche   proup   includca    tht:    Revenue »   Telephone   and    Alps 
mineK,  with  shallow  development,  by  1(X)'  and  110'  shafts,  sho^nng  one  giv-, 
ing  good  assay  values  in  gold  and  silvor,     Tlie  Stampede  Gap  mine  is  open 
by  2  tunnels,  obtaining  a  maximum  depth  of  4t»t>',  with  circa  2,000'  of  open-^ 
ings,  and  h  sinking  a  new  working  shaft ^  equipped  with  V2-h.  p.  Fairbanks  i 
Morse  gasoline  hoist.     Property  shows  auriferous  and  argentifeioua  copper  ^ 
and  lead  sulpirides.  * 

MANHATTAN  DEVELOPMENT  CO.  ARIZONi 

Office:   Post   Utftee   Blk.,   Houghton,  Midi.     Mine  office :  Paradit?e,  Co 
cliiae  Co.,  Ariz,    J,  H.  Rice,  pn^Bitlcnt;  W.  G.  Hice»  secretary  and  trpai«urerj 
preceding  officers,  Thomas  F.  Cok%  Nat Imn  M.  Kaufman,   Samuel  H.  Kauf* 
man,  Allen  F,  Rees  aial  Norman  W,  Haire,  directors;  Fred.  W.  Hoar,  superiii-] 
tendent.     Organized  March,  1905,  under  laws  of  Arizona,  with  eapitalizatioaj 
f200,fKKl,  shares  SIO  par;  $5, 50  paid   in.     Lands,  37  claims,  area  tKX)  acft-sJ 
fully  paid   for,  in   the   Califonua  district,   csirrying  upwards  of    2  miles   of  i 
tlie  outcrop  of  a  minendizfMl  zone  lying  weiiit  and  north  of  tlie  holdings  of  thai 
Chiricahua  Development  Co.     Development  is  hy  aeveml  shallow  sliafts,  devp*] 
est  80',  and  a  450'   crosscut  tunnel,  latter  showing  Irached  ore  and  a  liii 
high-grade   ore,     with   indication*  of   permanent   values   at   greater  d^^pth,] 
Management  is  good,  and  projjcrty  is  con*;ider(Hl  pnnnifiing* 
MANHATTAN  GOLD  dk  COPPER  MINING  CO,  NEVADA 

Apparently  succeeded,  circa  19U5,  by  Manliattan  Copper  Mining  4i  Mill-^^ 
ing  Co,  fl 

MANHATTAN  GROUP.  ARIZONA  ~ 

Letters  rr-tunied  unckimed  from  former  mine  office.  Gave   Creek,  Ariz. 
MANICA  COPPER  DEVELOPMENT  CO,,  LTD.  MOZAMBIQUE. 

Office:  Fin-sb<ir>'  Pavement  HouiJc,  Ijondon,  E.  C,  Eng.  M.  F. 
Armstrong,  cfiairnian;  J.  S.  Park,  mine  manager;  W.  E.  Lane,  9i?cw»t«ry. 
Organized  May  26,.  1002,  \\ith  capitaHzation  £150.000,  shares  £1  par,  ifistiod, 
£n 5.000.  Lands,  411  claims,  area  cirt^  000  acres,  in  Manicabnd,  Mozam* 
bique.  Three  copp*>r  out  crops  have  been  bcattnl,  one  of  which,  opfninJ  to 
depth  of  2<W,  h  said  lo  l:»e  pronuising, 
MANICA  COPPER  EXTENSION,  LTD,  MOZAMBIQUE. 

Regi_^tered,   1003,  with  capitaUiation  £1,000.     Moribund. 
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MAKICA  EXPLORERS,  LTD.  MOZAMBIQUE. 

Offices:  615,  Salisbury  House,  Ix>ndon,  E.  C,  Eiig.  Organized  Jan. 
23,  1896,  under  laws  of  Guernsey,  as  reconstniction  of  Western  Explorers, 
Ltd.,  with  capitalization  £100,000,  slmrcs  £1  par;  issued,  £52,400.  Lands 
include  200  copper  claims,  770  gold  claims,  16  acres  of  townsite  lands  and 
circa  25,000  acres^of  miscellaneous  lands,  said  to  be  rubber-bearing 
MAIOLA  GROUP."  ARIZONA. 

Mine    office:     Paradise,   CJochise   Co.,    Ariz.    Lands,    sundry    slightly 
prospected  claims,  about  3  miles  from  the  Chiricahua  Development  Co. 
MANILLA  MINING  CO.  ARIZONA. 

Office:  care  of  N.  L.  Houston,  manager,  Peoria,  Ills.     Mine  office:  Ft. 
Huachuca,  Cochise  Co.,  Ariz.     Lands,  sundry  claims  in  the  Huachuca  Moun- 
tains, opened  by  a  220^  shaft,  showing  argentiferous  copper  and  lead  sulphides. 
Has  a  steam  plant,  ^ith  hoist,  pump  and  air-compressor. 
MANITOU  MINING  CO.  MICHIGAN. 

Office:  12  Ashburton  Place,  Boston,  Mass.  Operating  office:  Calumet, 
Mich.  Mine  office:  Delaware  Mine,  Keweenaw  Co.,  Mich.  Quincy  A.  Shaw, 
Jr.,  president;  Rudolph  Agassiz,  vice-president;  preceding  officers,  Alex- 
ander Agassiz  and  Francis  L.  Higgison,  directors;  Jas.  MacNaughton,  general 
manager;  Geo.  A.  Flagg,  secretary  and  treasurer;  Will  J.  Penliallegon,  superin- 
tendent. Organized  June  26,  1905,  under  laws  of  Michigan,  with  capitali- 
zation $500,000,  shares  $25  par. 

Lands  include  the  old  Delaware  mine,  also  known  variously  as  the  Con- 
glomerate and  Lac  La  Belle  mine.  The  Delaware  tract  contains  circa 3,700 
acres  of  mineral  lands,  and  upwanis  of  17,000  acres  of  miscellaneous  lands, 
Tinth  a  water  (rontage  of  10  miles  on  Lake  Superior,  and  the  entire  frontage 
on  Lac  La  Belle.  The  property  has  been  tested  by  diamond  drill  borings, 
and  an  amygdaloidal  bed,  identified  as  the  Kearsarge  lode,  lias  been  located 
and  3  pits,  deepest  65',  sunk  tliercon,  giving  an  encouraging  showing  of  cop- 
per. The  Kearsarge  bed  is  7,800'  southward  of  tlie  base  of  the  greenstone 
bed.  Principal  development  is  on  the  amygdaloid  bed  previously  known  as 
the  Montreal  River  lode,  lying  1,770^  south,  on  surface,  of  the  base  of  the 
greenstone  bluff.  A  shallow  shaft,  sunk  circa  1899,  in  the  middle  of  the 
Southwest  quarter  of  Section  15,  Town  53  Nortli,  Range  30  West,  has  ex- 
posed this  lode,  and  tliis  shaft  had  been  deepened  to  circa  lOO',  at  the  end  of 
1905.  The  lode  dips  at  about  28^,  and  is  12^  to  14'  in  \\idth,  showing  cop- 
per in  unusually  promising  quantities. 

The  old  Delaware  mine,  opened  on  the  Allouez  conglomerate  bed,  has 
4  shafts  of  300'  to  900'  depth.  The  Allouez  lode  underiies  the  greenstone 
and  dips  northward  at  an  angle  of  25^  30'.  The  mine  on  the  conglomerate 
was  tested  extensively,  at  a  cost  of  about  $1,700,000,  by  the  former  owners, 
but  was  not  found  profitable. 
MANITOU  MININO  &  MILLING  CO.  COLORADO. 

Letter  returned  unclaimed  from  former  mine  office.  Bonanza,  Colo. 
'"MANN"  GROUP.  ARIZONA. 

Office  and  mine:  care  of.Otto  W.  S.  Schley,  owner,  Vail,  Pima  Co.,  Axis, 
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Lands,  4  claims,  area  80  acR*H,  in  the  Ilelvotui  district,  9  mile^s  soulliea/^i 
Vail  and  28  milefi  sontheast  of  Tucson,  fonnerly   held  by  tlie   Braiiford  IV- 
velopment  Co.,  showing  u  furniatiori  of  Carboniferous  litncstone,  iiitnided 
porphyry  dikes,  latter  considerubly  altered,  sho%nng  extenfiive  ouU-rops 
oxide  and  carbonate  on-s,  succeeded  at  a  little  depth  by  suljitiideft.     l*rop^' 
shows  several  voins  of  6"  to  5'  width^  and  is  opened  by  a  2-conipartmt? 
shaft  of  105',  in  porphyry,  showing  stringers  of  quartz  carrying  copper  sul' 
phides.     Shipments  of  100  toTis,  to  the  El  Paso  smelter,  gave  returns  of  9,5''i 
to  17%  copper,  8  o«.  to  16  oz.  silver  and  $8.50  gold  per  ton.     The  ore  carries 
an  excels  of  iron,  and  smelts    rea<Uly 
BIANSFELD'SCHE    KUPFERSCHIEFERBATJENDE  GERMANY. 

GEWERKSCHAFT. 

Mine  office:  Eisleben,  Pmseian  Saxony,  Germany.  Dr»  Ferdinaa<l 
Zirkel,  Dr.  Dittrieh  and  Dr,  Paul  Wacliler,  executive  coromittoe;  HentmH 
Schrader,  amelter  supc*rintendenl.  Organized  1852,  aa  a  consolidation  of 
numerous  independent  operators,  and  reorganiseed,  April^  10,  1876,  i^itlj 
69,120  shares.  Employs  16,192  mine  workers,  and  2,505  smelter  workers, 
with  a  total  force  of  22,262  men. 

The  Mani^feld  copper  mine  M'as  opened  A.  D.  1199,  and,  under  tlie  Count^i 
of  Manflfeld  attained  a  liigli  state  of  development,  and  waa  immensely  profit 
able,  during  the  Fourteenth  and  Fift*?enth  Centuries,  but  the  industry  ahnoal 
suffered  extinction  during  the  Tliirty  Years'  War.  Activity  was  resfunic^J  io 
1671,  when  the  riglit  of  working  the  mines  waa  deebired  frt^*,  this  i^esftilting 
in  the  building  u\k  of  a  great  number  of  small  independent  operatonj.  Tin* 
present  company  was  first  formcnl,  in  1S52,  as  a  consolidation  of  the  varioiK 
small  mine  operators  and  smelters,  and  the  merging  of  naiiny  small  intert^Ui 
has  rt^suked  in  an  increase  of  production,  from  2,660  metric  tonaifi  1867,  «<^ 
18,882  metric  tons  fine  copper  in  1904. 

The  principal  ore  is  slightly  argentiferous  chaleopynte,  aasoclated  with 
limited  quantities  of  nickel  and  eolialt  ores,  occuring  as  speiss,  disaenjiaalw^ 
in  very  fine  grains  through  llic  kupfer3chiefer,  a  fine-grained  biluminouif  sl»iP' 
The  kupferschiefer  lies  nearly  horizontally,  with  a  dip  of  5**  only,  and  ut\p* 
from  2'  to  3'  only  in  thickness,  but  covers  nearly  200  square  milei^  LyinC- 
just  below  tlie  kupferschiefer  is  an  arenaceous  slrnle,  carrying  ehalcopyrit^!^ 
and  a  limited  quantity  of  copper  carbonates.  Owing  to  tlie  thinness  of  titf 
bed,  and  the  great  age  and  extent  of  the  workings,  it  is  necessary  for  niiner* 
to  work  on  their  sides,  belliea  or  backs,  as  in  coal  mines,  wtsaring  b^Jft'^^ 
upon  their  trunks  and  thighs,  in  order  to  protect  tli*fmaelvca  from  the  i^^ 
floors.  Owing  to  the  great  age  and  extent  of  the  workings,  the  heiwlio?* 
Uiually  are  2  to  4  kilometers  from  the  shafts,  hence  tlie  actual  mining  i»don«? 
under  considerable  disadvantages,  Tlie  workings  are  of  vast  extent,  *o*' 
there  are  scores  of  old  and  abandoned  sliaft^.  Present  mining  opcmtions  »^ 
through  9  hoisting  sliafts,  with  a  large  number  of  sliafta  for  water  ttna 
ventilation.  Among  the  new  shafts  are  the  Joliannes,  at  Hohentlial,  *o^ 
the  Hermann,  at  Helbra.  The  mines  lia%^e  six  duplex  Weiaie  A  Uofi^ 
pumps,  and  a  full  equipment  of  hoisting  emcines  and  genend  mining   m*^ 
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chinery.      Tbe    company   maintains    independent    machine  shops,  capable 
of  building  and  repairing  any  mining  or  pumping  machinery  in  use. 

The  Mansfeld  has  numerous  reduction  works,  including  4  smelters  for 
raw  ores,  2  roasting  smelters  with  acid  plants,  2  matte  smelting  works,  2 
refining  furnaces,  and  one  electrolytic  refinery  with  desilverizing  plant.  The 
various  works  have  a  total  of  20  reverberatory  furnaces.  The  principal 
smelters  arc  the  Krughutte,  at  Eisleben,  with  4  furnaces;  the  Kochhiitte, 
at  Helbra,  with  4  furnaces;  the  Eckhardthiitte,  at  Leimbach,  with  4  furnaces, 
and  the  Kupferkanunerhiitte,  at  Hettstedt,  with  3  furnaces.  AU  of  these 
furnaces  arc  of  circular  shaft  type,  with  forehearths,  and  use  cold  blasts, 
except  the  Kupferkammerhiitte,  wherc  hot  blast  is  employed  to  some  extent. 
The  Saigerhiitte  is  a  refining  plant,  and  the  Gottesbelohnunghutte  has  10  rever- 
beratory furnaces.  The  Krughutte,  near  the  mine,  is  equipv^  with  Stein- 
beck circular  multiple-hearth  automatic  pyritic  calciners,  which  use  no 
carbonaceous  fuel,  except  for  preliminary  charges.  The  Eckhardthiitte 
has  one  lead  stack,  producing  a  silver-lead  matte,  and  making  a  little  nickel 
speiss  from  rcsmelted  fluedust.  The  Eckhardthiitte  has  72  kilns  and  5  lead 
acid  chambers,  and  the  Kupferkammerhiitte  has  82  kilns  and  6  lead  add 
chambers,  these  works  making  2,212  metric  tons  of  50®  Beaum€  sulphuric 
acid,  in  1903,  from  the  fumes  of  the  ore  and  matte  treated. 

The  method  of  reduction  followed  at  the  Mansfeld  is  by  heap-roasting 
and  calcining  in  shaft-furnaces.  Roast-heaps  are  built  about  60  metres  long, 
5.5  m.  broad  at  tlie  bottom  and  3  m.  broad  at  the  top,  and  only  about  1.50 
m.  to  1.75  m.  high  The  only  tuel  used  is  a  Uttle  brushwood,  at  the  edges 
and  bottoms  of  heaps,  and  each  heap  is  roasted  4  to  6  weeks.  If  the  ore, 
as  produced,  carries  any  fines,  these  are  screened,  briquetted  and  added  to 
the  roast-heaps.  The  roasting  reduces  the  ore  8%  to  20%  in  weight,  and 
tlie  roasting  is  more  for  t)ie  elimination  of  carbon  dioxide  and  bituminous 
matter,  than  to  throw  off  sulphur,  the  latter  running  only  2%  to  5%  in 
the  raw  ore,  while  the  bituminous  matter  ranges  10%  to  17%,  and  COg  is 
7%  to  13%.  There  are  4  roast-stalls  near  the  shafts,  and  at  the  furnaces 
the  first-fusion  product  is  a  matte  carrying  circa  40%  copper  and  0.25% 
silver.  This  matte  is  broken  up  and  roasted  in  2  calcining  kilns,  and  the 
roasted  matte,  with  the  addition  of  5%  to  10%  raw  matte,  is  smelted,  in 
reverberatory  furnaces,  to  wliite  metal  carrying  74%  to  75%  copper  and 
0.45%  to  0.50%  silver.  The  slags  from  the  white  metal  carry  9%  to  15% 
oopper,  and  are  returned  to  the  shaft-furnaces.  Slag  is  utihzed  extensively, 
in  the  manufacture  of  slag-brick  and  paving  blocks. 

The  desilverizing  plant,  at  the  Saigerhiitte,  operates  on  the  Ziervogel 
method,  roasting  the  matte  and  retaining  the  silver  as  a  sulphate,  which  is 
dissohed  in  water  and  the  solution  run  over  metallic  copper,  which  precipi- 
tates the  silver,  the  cement  silver  so  secured  being  pressed  and  resmelted  to 
metal  .999  fine.  The  final  furnace  product,  after  tlie  extraction  of  the  silver, 
is  a  blister  oopper  99.7%  to  99.8%  fine.  In  1903  the  Mansfeld  smelters  treated 
686,354  metric  tons  of  ore,  making  therefrom  49,179  tons  of  low-grade  matte, 
the  average  tenor  of  the  ore  being  28.19  kgs.  oopper  and  0.156  kgs.  silver  per 
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ton.     Production,  19(>l,  was  41,029,349  lbs.  fine  copper,  and  in  1905  was 
43,824,141    lbs.    fine   oopptT. 

In  addition  to  its  mines  and  smelters,  the  Mansfeld  company  has  ex- 
tensive industrial  undertakings  of  a  colliiterahmd  subsidiary  nature,  the  more 
important  of  these  being  extensive  coal  imnes  and  coke  works  at  Hamm, 
Westplialia,  also  alkali  deposits  and  ^\orks.  The  company  is  handled  with 
groat  technical  skill,  and  the  Mansfeld  is  an  excellent  object  lesson  in  the 
management  of  a  large,  low-grade  mine. 
MINA  MANTO  VERDE.  CHILE. 

A  promising  pioperty,  in  the  Tierra  Amarilla  district  of  Chile,  under 
private  ownership. 
MARAVILLA  COPPER  CO.  ARIZONA. 

lictter  returnotl  unclaimed  from  former  office,  Providence,  R.  I.  Mine 
office:  Safford,  Graluim  Co.,  Ariz.  Wilbur  H.  Powers,  president;  S.  S.  Camp- 
Ik;11,  manager:  Chas.  B.  Spaulding,  suix?rintendent.  Lands,' sundry  claims, 
in  tlie  (iila  nmge,  circa  10  miles  nortli  of  Solomonville,  including  tlie  Lone 
Star  mine,  oikmuhI  by  a  500'  main  sliaft,  sliowing  a  5'  vein  of  sulphide  ore, 
of  high  gnide  at  bottom,  carrying  copper,  silver  and  gold  values,  latter  small. 
Is  siiid  to  have  a  considerable  showing  of  8%  to  10%  sidpliide  copper  ore. 
Idle  for  some  "years. 
MARBLE  BAY  MINING  CO.  BRITISH  COLUMblA. 

Mine  sold  to  the  Tacoma  Company. 
MARGUERITA  MINE.  CALIFORNIA. 

An  old  and  idli^  propt^rty,  near  Almaden,  California,  operated  circa  1865. 
MARICOPA  COPPER  CO.  ARIZONA. 

Ix'ttor  returned  unclaimed  from  former  office,  St.  Ix>uis,  Mo. 
MARICOPA  COPPER  MINES  CO.  ARIZONA. 

liCtters  returned  unclaimed  from  former  mine  oflSces,  Wickenuurg  and 
Morristown,  Maricopa  county,  Arizona. 
MARIETTA  GOLD  MINING  CO.  IDAHO  &  WASHINGTON. 

Office:  caiv  of  Lawson  Investment  Co.,  60  State  St.,  Boston,  Mass. 
M.  E.  Lawson,  president  and  general  manager;  H.  C.  Lawson,  secretary. 
Organized  under  laws  of  Washington,  witli  capitalization  $1,000,000,  shares 
$1  par.  I^ands  inchide  gold  claims  in  Ferry  county,  Washington,  and  the 
Atlas  group  of  5  claims,  area  100  acres,  in  the  Stevens  Peak  district  of  the 
Cceur  d'Alenes,  Slioshone  county,  Idaho.  Development  is  by  a  'iSC  tunnel, 
claimed  to  show  a  20'  ore  body,  averaging  $50  per  ton  in  copper,  gold  and 
silver  values.  Presumably  idle. 
MINA  MARIPOSA.  MEXICO. 

Office  and  mine :  care  of  Thomas  F.  Rowe,  Tapalpa,  Jalisco,  Mex.     Lands, 
sundr>'  claims,  circa  9  miles  southwest  of  Tapalpa,  showing  a  3'  vein  giving 
assays  of  7%  copper  and  1  oz.  gold  per  ton. 
MARIPOSA  MINE.  OlITARIO. 

Letter  returned  unclaimed  from   former  mine  office,  Massey  Statioii, 
Algoma,  Ont.     An  idle  prospect,  adjoining  the  Copper  Queen  of  Ontario. 
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MARimiE  COPPER  &  REDUCTION  CO.  NEW  BRUNSWICK. 

Ifine    oflloe:    Gooee    Cieek,    St.    John    Co.,  N.  B.     An  old  property 
showing  a  laigje  body  of  low  grade  ore.    Idle  since  1902. 
MARKEEH  COPPER  CO.  ARIZONA. 

Dead.    Lost  lands,  1903.    Fully  desciibed  ir  Vol  IV. 
MARQUETTE  &  ARIZONA  MINING  CO.  ARIZONA. 

OfBce:  Marquette,  Mich.  Mine  oflBce:  Bisbee,  Cochise  Co.,  Ariz.  Emil 
Blarks,  president  and  general  manager;  Jos.  J.  Wirtz,  secretary.  Organized 
Dec.  6,  1902,  under  laws  of  Arizona,  with  capitalization  $500,000,  shares 
$5  par.  Lands,  37  daims,  area  740  acres,  adjoining  the  Copper  Glance  on 
the  east.  Has  shafts  of  28'  and  560^.  also  sundry  pits,  showing  copper  stains 
and  iron.  Tract  has  a  heavy  con^omerate  capping,  much  similar  to  that 
of  the  Copper  Glance.  Blain  shaft  has  2  compartments,  substantially  tim- 
bered, passing  through  limestone  showing  considerable  iron,  and  is  quite 
wet,  much  of  the  shaft  showing  country  rock  assaying  about  $2  gold  per  ton. 
The  shaft  has  short  north  and  south  drifts,  on  the  400^  level,  and  one  short 
drift  on  the  145'  leveL  Has  a  35-h.  p.  hoist.  Idle  since  1903. 
ANGEL  MARQUIEQUL  BOLIVIA. 

Mine  office:  Coro  Coro,  La  Paz,  Bolivia.    Works  a  conglomerate  carry- 
ing native  copper.     Has  steam  power. 
MARTHA  WASHINGTON  MINE.  UTAH. 

Mine  office:  Silver  City,  Juab  Co.,  Utah.    Ores  carry  mainly  silver  values^ 
with  2%  to  3%  copper. 
GRUBE  MARTINL  GERMANY. 

Office:  care  of  W.  Von  Vloten,  Hoerde  in  W.,  Rheinprovinz,  Germany. 
Has  spathic  iron  ore  and  chalcopyrite,  output  being  mainly  iron,  of  which  the 
production  averages  about  7,000  tons  yearly.    Has  steam  power  and  em- 
ployed 60  men,  at  last  accounts. 
MASCOTA  MINING  CO.  MEXICO. 

Office:  Chicago,  Ills.  Mine  office:  Talpa,  Jalisco,  Mexico.  Harry  S. 
Churoh,  vice-president  and  general  manager.  Lands,  32  pertenencias,  9 
miles  west  of  Talpa,  in  the  cation  of  the  OcotWn  river,  known  as  the  Ocot- 
14n  mine.  Property  is  heavily  timbered,  furnishing  fuel  for  ordinary  mine 
operations.  Mine  shows  a  vein  of  20'  to  60'  width,  with  a  paystrcak  of  4' 
to  20',  carrying  auriferous  and  argentiferous  copper  and  zinc  sulphides.  De- 
velopment is  by  tunnels  and  shafts,  showing  a  considerable  quantity  of  ore. 
Property  has  been  worked  previously,  by  German  and  Mexican  companies. 
Power  is  furnished  from  the  OcotJAn  river.  An  experimental  leaching  plant 
was  built  in  1905.  Smelter  has  roasting  furnaces  and  a  water-jacket  blast- 
furnace. Heretofore  the  zinc  values  have  been  lost,  but  an  effort  will  be 
made  to  save  them.  Property  is  considered  promising. 
MASCOT  MINING  CO.  ARIZONA. 

Office:  1318  Majestic  Bldg.,  Detroit,  Mich.  Mine  office:  Willcox, 
Cochise  Co.,  Ariz.  Dr.  B.  R.  Hoyt,  president ;  W.  C.  Rohms,  vice-president ; 
J.  A.  2^hn,  treasurer;  D.  D.  Jayne,  secretary;  preceding  officers  and  F.  F. 
Fehlig,  diiectore;  C.  W.  Courtney,  superintendent.   Capitalization  $1,000,000, 
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shares  $1  par;  issued,  $229,000.  I^nds,  23  claims,  area  460  acres,  lying  circa 
40  miles  northeast  of  Willcox,  in  the  Montezuma  and  Clark  districts,  in  the 
western  part  of  Graham  county,  3  claims  being  owned  outright  and  20  held 
under  a  $37,000  bond  and  lease,  on  which  $31,000  has  been  paid.  Lands 
are  in  4  groups,  located  witliin  4  miles  of  each  other.  The  Gold  Cord  group 
shows  a  vein  of  6"  to  22"  width,  opened  to  depth  of  170',  canying  1%  to  3% 
copper  and  high  gold  values,  givnig  total  assay  values  of  $49  to  $94  per  ton, 
with  circa  1,300'  of  openings.  The  Iron  Bell  group,  9  claims,  has  a  shaUow 
shaft,  showing  ore  assaying  1%  to  16%  copper  and  cirea  $20  gold  per  ton, 
with  small  silver  vahies,  and  prospects  of  better  copper  values  at  depth. 
A  group  of  5  claims,  l}/i  miles  from  the  Gold  Cord,  shows  a  4'  vein  opened  to 
depth  of  85',  giving  assay  values  of  $20  to  $40  per  ton  in  lead,  sflver  and 
gold.  Ores  arc  malacliite,  azurite  and  clialcocite.  Property  has  steam  power, 
an  engine-house,  smithy,  boarding-house  and  bunk-house,  and  is  22  miles 
from  the  nearest  railroad  point.  Fort  Thomas,  on  the  Gila  Valley,  Globe  dc 
Northern  railway. 
MASCOT  TUNNEL  CO.  COLORADO. 

Mine  oflfice:  Turret,  Cliaffee  Co.,  Colo.    Elmer  E.  Briggs,  superintendent, 
at  last  accounts.     Ores  carry  gold,  silver  and  copper. 
MASHELL  COPPER  MINING  &  REDUCTION  CO.  WASHINGTON. 

Oflfice:    437   Banigan   Bldg.,  Providence,  R.  I.     Mine  office:  EtonviPj, 
Pierce  Co.,  Wash.     C.  J.  McComiick,  president;  J.  M.  Mansfield,  secret*  ry 
and  treasurer.     Limited  development  work  has  shown  several  small  vt  Jis, 
giving  good  assay  values  in  gold  and  copper.     Idle  for  several  years. 
MASON  &  BARRY,  LTD.  PORTf  GAL. 

Offices:  87,  Cannon  St.,  I/ondon,  E.  C,  Eng.  Mine  office:  Po'.iarao, 
Alemti'jo,  Portugal.  Sir  Francis  Tress  Barry,  chairman;  James  ''rancia 
Mason,  J.  P.,  deputy-cliairman ;  Edward  O.  Barry,  secretary;  W.  i^eville, 
mine  manager.  Organized  June  2,  1892,  (as  a  reconstruction  of  con  pany  of 
same  name  organized  June,  1878,)  witli  capitalization  £210,000,  shan  *  £1  par; 
issued,  £187,172.  Capitalization  lias  been  reduced  from  £1,05  ,000,  by 
returning  to  shareliolders  €1  per  share,  on  four  different  occabions.  Has  paid 
dividends  regularly,  since  organization,  these  ranging  from  3s.  t«  13s.  per 
annum,  dividends  for  the  last  few  years  having  been  as  foUo^i's:  -dOl,  138.; 
1902,  lis.;  1903,  7s.;  1904,  7s;  Total  profit  for  year  1904  was  £74,932. 
The  company  has  a  staff  pension  fund. 

Property  is  the  San  Domingos  mine,  originally  opened  and  e  tensively 
worked  by  the  Romans,  operated  by  present  company,  and  it«  pre  ^ecesao'  , 
since  1858.  Mine  is  opened  for  a  width  of  about  200'  and  a  length  .  atx>ut 
2,000'.  Product  is  cupriferous  pyrites,  carrying  slightly  under  1^^  copper, 
and  50%  sulplmr,  principal  values  being  in  the  sulphur  rather  than  in 
the  copper.  After  lx>ing  bumod  for  sulphur,  the  cinder  is  ha  shed  for 
copper  values.  The  copper  contents  of  the  ores  are  decreasing  sl<  «*-ly,  but 
steadily. 

The  mine  has  700,000  tons  of  ore  in  heaps,  containing  circa  4  000  long 
tons  fine  copper.     Reserves  of  ore,  at  end  of  1904,  were  5,250,000  ongtons, 
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down  to  the  180  metre  level,  with  every  reason  to  l)elieve  in  the  continuance 
of  large  ore  boiiies  at  mucli  greater  depth.  Considerable  trouble  has  been 
experienced  from  fire,  in  tlie  west  end  of  the  150-metre  hvol,  and  the  burn- 
ing portion  of  the  mine  lias  been  walled  off.  Production,  1905  was  6,088,320 
lbs.  fine  copper.  Property  is  carefully  managed,  and  has  a  long  and  honorable 
record  as  a  producer. 
MASOH  VALLEY  COPPER  CO.  UTAH. 

Office:  presumably  Salt  Lake  City,  Utah. 
MASSASOIT  GOLD  &  COPPER  CO. 

Office:  7  Water  St.,  Boston,  Mass. 

icASSASorr  mdving  co.  utah. 

Office:  care  of  E.  V.  McGarrick,  president,  Salt  Lake  City,  Utah.  Mine 
office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  Name  was  changed,  1905, 
from  Red  Wing  Extension  Mining  Co.,  to  present  title.  Lands,  120  acres, 
adjoining  the  Red  Wing,  sliowing  a  4'  vein,  giving  average  assays  of  circa 
0.5%  copper,  7%  lead  and  8.5  oz.  silver  per  ton.  Mine  is  said  to  show  about 
60,000  tons  of  ore. 

MASS  CONSOLIDATED  MHONG  CO.  MICHIGAN. 

Office:  1105-6  Beacon  St.,  Boston,  Mass.  Mine  office:  Mass,  Ontonagon 
Co.,  Mich.  Employs  circa  300  men.  Chas.  A.  Lamb,  president;  J.  Walter 
Davis,  vice-president;  Wilfred  A.  Bancroft,  secretary  and  treasurer;  Jas. 
M.  Wilcox,  superintendent;  preceding  officers,  F.  W.  Hunton,  Chas.  W.  Riley 
and  Geo.  A.  W.  Dodge,  directors ;  Joseph  Satterley,  mill  superintendent ;  W.  A. 
Brown,  clerk;  E.  Fenner  Douglass,  engineer;  Thomas  Hall,  mining  captain; 
Truman  G.  Edwards,  auditor;  Samuel  V.  Rawlins,  master  mechanic  at 
mine;  Jas.  Richards,  master  mechanic  at  mill.  ' 

Organized  1899,  under  laws  of  Michigan,  with  capitalization  $2,500,000, 
shares  $25  par;  paid  in,  $19.  Has  2,563  shares  in  the  treasury.  Annual 
meeting,  second  Thursday  in  March.  American  Lg«ri>  Trust  Co.,  Boston, 
registrar;  Old  Colony  Trust  Co.,  Boston,  transfer  agent. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1905,  disclose 
the  following  figures: 

Amount  of  cash  paid  in  on  capital  stock $1,217,000 .00 

Amount  paid  in  by  conveyance  of  property 555,000.00 

Entire  amount  invested  in  real  estate 581,067 .61 

Amount  of  personal  estate 292,776.79 

Amount  of  floating  debt 48,335 .96 

Amount  due  company 66,962 .  19 

Mineral  lands,  area  circa  2,400  acres,  are  in  a  very  irregular  but  fairly 
compact  tiltct,  in  Sections  33,  34  and  35,  T.  51  N.,  R.  38  W.,  and  in  Section  1, 
T.  50  N.,  R.  39  W.,  bounded  on  the  north  by  the  Union,  Adventure  and 
farm  lands,  on  the  east  by  the  Adventure,  Toltec  and  Evergreen,  on  the 
south  by  the  Flint  Steel  and  the  Knowlton  mine  of  the  Adventure,  and  on 
the  west  by  the  Flint  Steel,  Adventure  and  St.  Mary's  Mineral  Land  Co. 
Lands  include  three  old  mines,  the  Ridge,  Mass  and  Ogima,  also  two  old 
prospects,  the  Merrimac  and  Hazard,  joint  production  of  which,  under  pre- 
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viouM  injintiKoincnts,  wns  r^/Au'}  tons,  1,023  lbs.  fine  copper.  Tlie  Ridge 
mine,  opt*ratcil  IS5()-IS74,  made  2,r)()7  tons,  149  lbs.  copper,  and  paid  divi- 
dends of  $l(K),()0().  The  old  Mass  mine,  opened  1856  and  worked  intennit- 
tently  until  18SG,  st^cured  a  total  output  of  2,507  tons,  266  lbs.  copper,  and 
the  Ogima,  ojx^ned  18G0  and  closed  18GvS,  made  491  tons,  308  lbs.  copi)er. 
The  Merrimac  and  Hazard  were  early-ilay  explorations,  without  recorded 
production.     These  five  properties  are  described,  in  detail,  in  Vol.  II. 

The  Mass  tract  carries  six  of  the  seven  cupriferous  amygdaloids  of  the 
Evergreen  belt,  thesc^  varj'ing  greatly  fmm  point  to  point,  but  averaging 
about  10'  width,  with  a  sharp  bend  in  tlieir  strike,  this  varying  from 
N.  32°  E.,  on  the  n6rth,  to  N.  37°  E.  at  tlie  southern  boundary.  Tlie  dip 
of  tlie  lo<les  varies  from  38°  at  tlie  Kitlge  to  47°  at  the  old  Miiss  mine.  Tlie 
copper-! )ea ring  l)e«.ls  of  the  Mjiss  C'onsolidat^'d  are  a.;  follows,  from  north 
to  soutli: 

(1.)     Knowlton.     Carries    licrivy    ropi>er    and    stamp    rock. 

(2.)  Mass.  Lies  1  10'  south  of  the  Knowlton  and  carries  a  little  lieai'y 
copper  and  stamp  rock. 

(3.)  Nortli  Butler.  Lies  about  7.V  south  of  the  Mass  bed,  and  is  wide 
and  fairly  minendi/Aul  in  places. 

(4.)  Butler.  Litss  about  200'  south  of  the  North  Butler,  is  12'  to 
35'  wide,  and  very  bunchy,  carrying  mainly  stamp  copjxT,  with  occa- 
sional mass(»s. 

(5.)  Ogima.  Lies  alx)ut  100'  .south  of  the  Butler.  Is  mainly  a  stamp 
lode,  with  Some  barn4-work  and  occasional  mas.sc»s.  Is  10'  to  25'  wide  but 
shows  little  good  ground. 

(6.)  Evergreen  or  Ridge.  Lies  about  250'  south  of  the  Ogima  and 
is  the  best  lode  of  the  property,  ranging  4'  to  40'  in  width,  and  usually  being 
richest  where  widest.  Is  very  bunchy,  but  shows  some  excellent  stopes, 
jrielding  heavy  coppc»r  and  stamp  rock. 

The  Mass  has  openings  on  all  of  its  copper-bearing  beds,  and  rock  is 
hoisted  tlirough  the  nearest  sluift,  lodes  being  connected  by  crosscuts  on 
various  levels.  The  Ma.ss  carries  the  outcrop  of  the  lodes  of  the  Evei^green 
belt  for  alx)ut   \}/2  niiles. 

**A"  shaft,  formerly  known  as  the  Ridge,  has  3  compartments,  and  is 
sunk  to  a  depth  of  1,6(K)',  on  the  Evergrt^en  lode,  and  connected  wth  tlie 
Butler  lode  by  cro.sscuts  on  several  levels.  The  Everga^n  lode  runs  nar- 
rower here  tlian  in  "B"  simft,  averaging  only  8'  to  10'  width,  but  shows 
much  rock  of  excellent  grade.  The  shafthouse  was  burned,  1905,  and  has 
been  replaced  by  a  l»ea<l-frame.  Rock  from  this  shaft  goes  by  gravity- 
tram,  over  an  875'  trestle,  to  the  rockliouse  at  "B."  ^ 

''B"  shaft,  875'  southwest  of  "A",  is  olil  No.  3  Ridge  shaft,  cut  down 
to  2-compartment  size,  antl  is  bottomed  at  a  depth  of  1,700'.  The  levels 
are  of  varying  depths,  owing  to  the  old  workings  having  60^  levels,  while 
some  of  the  newer  levels  at  the  bottom  an»  135'  apart.  Deep  levels  permit 
a  con8idera])le  saving  in  drifting  through  ixx)r  ground,  and  sub<irift8  can  be 
run  wherevrr  needed.     "B"  shaft  is  on  the  Evergreen  lode,  upon  which  the 
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major  portioA  of  the  openings  have  been  secured,  but  the  Butler  has  been 
reached  by  crosscuts  on  numerous  levels,  and  shows  some  good  stopes, 
and  the  North  Butler  is  supplying  some  fair  stamp  and  barrel  copper.  The 
Knowlton  bed  has  been  opened  also,  by  a  crosscut  on  the  7th  levM,  and  shows 
good  stamp-rock  and  considerable  heai'y  copper.  The  main  n^liance,  how- 
ever, is  upon  the  Evergreen,  which  is  a  strong  amygdaloid,  with  plainly  de- 
fined walls  and  a  dip  of  43°,  sho>\ing  some  good  stopes,  of  20'  and  25'  width. 
The  Evergreen,  while  exceedingly  bunchy,  and  carrying  heart-breaking 
stretches  of  almost  barren  ground,  shows  beautiful  stopes  occasionally,  and 
the  average  copper  contents,  per  fathom  of  ground  broken,  probably  ex- 
ceed the  average  of  any  but  the  best  amygdaloids  worked  in  Houghton  county. 
The  shaft-rockhouse  at  "B"  is  of  wood,  iron-sheathed,  48x65'  and  SO*  high, 
equipped  with  a  steam-hammer,  two  22x28"  Blake  crushers,  and  a  12x24*^ 
Nordberg  engine. 

"C"  shaft,  2,148'  southwest  of  "B",  and  with  collar  100'  higher,  is  600' 
deep.  It  is  the  old  Ogima  shaft,  cut  do\\'n,  retimbered  and  deepened,  and 
is  sunk  on  the  Butler  lode,  with  crosscuts  to  the  Evergreen  bed.  Event- 
ually the  w^orkings  tributary  to  "C"  will  be  connected,  by  drifts  and  cross- 
cuts, with  "A"  and  "B"  sliafts.  The  Butler  lode  makes  a  fair  sliowing  in 
"C"  shaft,  and  at  the  end  of  1905  tliis  shaft  was  producing  circa  150  tons 
of  stamp-rock  daily.  The  shaft  is  reached  by  a  railroad  spur,  and  is  to  have, 
during  1906,  a  40x55'  shaft-rockhouse. 

"D"  shaft  is  a  mere  pit,  lying  circa  800'  southwest  of  "C". 

Some  diamond  driUing  was  done,  during  1905,  on  the  belt  of  mineral 
beds  parallelling  the  Evergreen  belt  and  lying  circa  2,000*  north  of  tlie  Knowl- 
ton  lode.  This  belt  includes  the  Minnesota  conglomerate.  Calico  amygda- 
loid, and  the  branch  veins  associated  with  these  two  beds,  as  opened  at  the 
Michigan  mine.  A  shaft  has  been  sunk  130'  on  the  Minnesota  conglomerate, 
and  a  crosscut  is  being  driven  from  the  bottom  to  the  Calico  amygdaloid. 
This  should  cut  the  Branch  vein  of  tlie  Michigan  mine,  if  it  carries  so  far. 
The  copper  showing  in  the  Minnesota  shaft  is  considered  encouraging. 

There  are  a  number  of  old  sliafts,  tlic  450'  main  shaft  of  the  old  Mass 
mine  proper  having  7  levels,  opened  on  the  Knowlton  lode.  Tliis  was  pumped 
out  in  1901,  and  the  showing  pronounced  satisfactory.  The  Ogima  lode  has 
been  opened  at  several  points,  by  crosscuts  from  "A"  and  "B"  sliafts,  and 
was  found  bunchy,  though  showing  good  stopes. 

The  mine,  as  a  whole,  is  notably  rich  in  mass  copper,  and  carries  consid- 
erable silver  values,  the  ground  ranging  from  very  rich  to  absolutely  bar- 
ren. All  rock  selection  is  made  underground,  and  culls  used  for  filling.  Dur- 
ing 1905  the  mine  made  9,208'  of  openings,  as  compared  witli  3,020'  in  the 
preceding  year.  The  number  of  drills  running  was  increased  from  32,  at  the 
beginning,  to  45  at  the  close  of  1905. 

"A"  and  "B"  shafts  are  operated  from  a  cent  nil  jwwer-liouse,  48x150', 
of  wood,  iron-sheathed.  The  hoist  is  a  24x48*  Allis-Chahners  duplex,  with 
10' dnims,  having  11'  faces,  grooved  for  IJ^"  cable,  and  pood  for  one  half- 
mile  depth,  operating  two  six-ton  skips  in  counterbalance,  one  in  each  shaft. 
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There  are  two  250-h.  p.  Stirling  water-tube  boilers,  a  50-drill  lland  two- 
stage  cross-compound  air-compressor,  and  a  75-kw.  dynamo  fumifihing 
electric  light. 

In  addition  to  the  usual  mine  buildings,  there  are  about  60  dwellings, 
some  new,  but  mostly  old  buildings  thoroughly  remodeled.  The  company 
also  has  a  townsite,  Mass  City,  which  is  the  terminus  of  the  Mineral  Range 
railroad,  and  a  station  on  the  C.  M.  &  St.  P  railway.  This  town  baa  a 
number  of  business  houses. 

The  Mass  mill  is  at  Keweenaw  Bay,  on  an  arm  of  Lake  Superior,  at 
the  junction  on  the  Mineral  Range  and  Duluth,  South  Shore  &  Atlantic 
railways,  16  miles  south  of  Houghton  and  34  miles  northeast  of  the  mine, 
with  ample  sand-room,  deep  water  and  immunity  from  heavy  seas.  The 
mill,  built  by  the  Wisconsin  Bridge  &  Iron  Co.,  of  steel  frame  on  stone  foun- 
dations, was  enlarged,  1905,  by  a  22'  addition,  to  90x232'.  Equipment 
includes  two  Nordberg  stamps,  having  vertical  mortar-grates  supplied  with 
automatic  hydraulic  cleaning  devices.  Each  head  lias  a  nominal  stamp- 
ing capacity  of  about  525  tons  daily,  with  actual  daily  average  duty  of  480 
to  500  tons.  It  is  planned  to  compound  one  head,  and  to  install 
auxiliary  crushing-rolls  for  oversize.  A  Parnell-Krause  atmospheric  stamp 
of  .small  sixe  reduces  o^'crsizc  niatorial  from  the  stamp-mortars.  The  Mass 
uses  one  stamp,  and  the  other  i^5  leased  to  the  Michigan  mine,  but  the  latter 
has  been  notified  that  the  Mass  will  require  both  stamps  after  Sept.  1,  1906. 

The  30x60'  boiler-house,  at  tlic  mill,  is  of  wood,  with  iron  sheathing  and 
truss  roof,  housing  two  225-h.  p.  Stirling  water-tube  boilers.  Ashes  and 
cinders  are  washed  JLto  the  lake,  through  a  launder.  The  40x70*  pump- 
house  has  a  16,0(X),0{K)-pallon  Nonlberg  vertical  pump,  fed  from  a  12x30' 
well,  with  bottom  6'  6"  below  mean  water-level,  connected  with  a  tunnel 
running  300'  under  the  lx?d  of  the  bay  to  the  intake.  A  1,000'  wliarf,  also 
serving  as  a  breakwater,  has  18'  of  clear  water  at  its  end,  equipped  ^ith 
three  towers  and  derricks,  capal)le  of  unloading  coal  vessels  at  the  rate  of 
900  tons  daily.  Coal  is  taken  from  the  wharf,  in  3-ton  cars,  by  a  14x20* 
hoist,  to  a  1,500'  trestle  of  20,000  tons  stonige  capacity.  There  also  is  a 
30x40'  warehouse,  with  office  in  fn)nt,  a  smitliy,  machine  shop  and  about  a 
dozen  dwellings,  on  a  townsite  platted  by  the  company,  this  also  having 
several  business  buildings. 

The  Mass  began  production  with  inadequate  openings.  On  paper  the 
total  feet  of  openings  looked  large,  but  deducting  therefrom  the  unproductive 
shafts,  and  about  a  mile  of  crosscuts,  the  total  available  opening?  were  en- 
tirely inadequate,  for  so  buncliy  a  mine.  That  the  Mass  was  able  to  main- 
tain a  considerable  and  fairly  steady  production,  with  so  little  ground  opened 
ahead  of  actual  st oping,  speaks  well,  lx)th  for  the  mine  and  its  management. 
The  opt»rations  of  1904  showed  a  small  net  profit,  but  realizing  that  tlie  mine 
required  greater  development,  a  ?2  assessment  was  levied.  Operations 
for  1905  entaile<l  exix'nditures,  including  the  outlay  .of  $115,460.65  for  con- 
struction aecount,  of  $394,915.30,  and  iner>me,  fnnn  pnKhiction  and  inter- 
est, was  $334,534.12.     The  income  of  $60,919.47  received  from  the  Mich- 
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igan,  for  milling,  was  deducted  from  milling  costs  of  the  Mass,  reducing  same 
to  $19,367.96,  giving  the  Mass  a  net  milling  cost  of  only  13Jk^  cents  per  ton, 
for  its  own  rock.  Production,  1905,  was  2,007,950  lbs.  fine  copper,  of  which 
885,170  lbs.  was  heavy  copper,  secured  at  the  rockhouses,  and  1,122,780 
lbs.  was  stamp  copper,  secured  at  the  mill,  giving  a  return  of  only  7.83  lbs. 
fine  copper  per  ton,  from  rock  stamped,  rendering  the  return  the  lowest  ever 
secured  by  any  mine.  Alone,  the  stamp  rock  would  be  hopelessly  lean, 
but  the  production  of  heavy  copper,  taken  out  at  the  rockhouses,  amounting 
to  6.17  lbs.  per  ton  of  rock  treated,  brings  the  total  return  to  exactly  14 
lbs.  fine  copper  per  ton — a  low  figure,  but  higher  than  that  of  some  other 
Lake  Superior  mines.  The  management  plans  increasing  production  to 
1,000  tons  of  rock  daily,  during  the  last  third  of  1906,  and  the  increased  ton- 
nage will  mean  lower  costs  per  ton.  The  management  is  doing  its  best  to 
make  a  success  of  a  very  low  grade,  bunchy  mine,  and  several  years  will  be 
required  to  determine  the  result  beyond  question. 
MASSEY  STATION  MINING  CO.  ONTARIO. 

Office  43  Exchange  Place,  New  York.  Mine  office:  Massey  Station, 
Algoma,  Ont.  John  W.  Thompson,  president;  Robt.  McKay,  secretary;* 
Jos.  Errington,  general  manager;  R.  C.  Barclay,  clerk  and  purchasing  agent; 
James  Sununers,  mining  captain.  Organized  1900,  under  laws  of  Ontario, 
with  capitalization  $1,000,000,  shares  $100  par.  Is  closely  connected  with 
the  Orford  Copper  Co.,  which  is  controlled  by  the  International  Nickel  Co., 
and  is  said  to  have  expended  circa  $300,000.  on  development  and 
equipment.  Lands,  640  acres,  also  160  acres  miscellaneous  lands,  in  Salter 
to^vnslup,  showing  5  ore  bodies,  of  which  two  are  being  developed,  these 
averaging  circa  10'  width.  One  vein  has  been  traced  for  4,000',  and  opened 
to  a  depth  of  circa  600',  by  a  shaft  having  7  levels,  opened  80'  apart,  with 
considerable  drifting  on  each  level.  This  shaft  develops  a  vein  9'  wide  at 
surface,  and  12'  at  the  bottom  of  the  shaft,  carrying  ore  of  3%  to  5%  copper 
tenor,  with  traces  of  gold  and  silver,  and  occasional  ore  of  much  higher  grade. 
Vein  dips  at  85°,  and  the  mine  has  upwards  of  50,000  tons  of  ore  blocked 
out  for  stoping. 

The  ore  is  a  finely  disseminated,  silicious  chalcopyrite,  not  adapted  to 
wet  concentration,  owing  to  excessive  sliming,  hence  a  50-ton  experimental 
oil  concentrator,  using  the  Elmore  process,  lias  been  installed,  and  is  under- 
stood to  be  giving  good  results.  Production  is  said  to  be  about  100  tons 
of  ore  daily,  and  concentrates  are  shipped,  for  smelting,  to  the  Copper  Cliff 
smelter  of  the  Canadian  Copper  Co.,  the  siUcious  ore  of  the  Massey  being  ex- 
cellently adapted  to  fluxing  the  copper-nickel  ores  of  tlie  Sudbury  district. 
Mining  plant  includes  6^x8"  and  10x12^  Lidgerwood  hoists,  and  a  6-drill 
IngersoU-Sergeant  air-compressor.  The  property  is  being  developed  along 
sound  lines,  and  is  of  much  promise. 
MASTODON  GOLD  &  COPPER  CO. 

Letter  returned  unclaimed  from  former  office,  Spokane,  Wash. 
ICATEHUALA  MINING  CO.  MEXICO. 

Mine  office:  Matehuala,  San  Luis  Potosf,  Mexico.  Is  said  to  have  a  smel- 
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tcr,  blown  in  March,  1906.  Possibly  is  an  erroneous  title  for  Compafifa  Blet- 

alurg^ica. 

MAUDEM  MINE.  WTOMUVG. 

Owned  by  Topeka  Copper  Co. 
GEWERKSCHAFT  KUPFERBERGWERK  MAXIMILIAll.  GERMANY. 

Mine  office:  Nieder-Ludgwigsdorf,  Sclilesien,  Germany.  Has  2  shafts, 
the  Amalia  of  75  metres,  and  the  Aguust  of  25  metres.  Employed  40  men, 
at  last  accounts.  Production  averages  circa  175,000  lbs.  fine  copper  yearly. 
MAY  DAY  MINING  CO.  UTAH. 

Mine   office:   Eureka,   Juab   Co.,    Utah.    J".   A.   Hunt,  superintendent, 
at  last  accounts.     Is  a  gold  and  silver  mine,  making  a  little  copper  as  a  by- 
product,    lias  a  steam  plant  and  concentrator. 
MAYFLOWER  MINING  CO.  MICHIGAN. 

Offia':  825-60  State  St.,  Boston,  Mass.  Mine  office:  Calumet,  Hough- 
ton Co.,  Mich.  H.  F.  Fay,  president;  Geo.  G.  Endicott,  secretary  and  treas- 
urer; Jas.  Chynoweth,  superintendent;  preceding  officers,  John  C.  Watson, 
Manning  Emery  and  Steplien  K.  Dow,  directors.  Organized  1899,  under 
laws  of  Micliigan,  with  capitalization  $2,500,000,  shares  $25  par,  $8  paid 
in.     Annual  mooting,  tliird  Wednesday  in  March. 

Lands,  840  acres,  in  Sections  7  and  8,  T.  56  N.,  R.  32  W.,  also  a  millsite  on 
Torch  Lake.  The  Kearsarge  mine  lies  to  tlie  north,  OJd  Colony  to  the  south 
and  the  South  Kearsarge  and  Wolverine  mines  to  the  west.  Exploratory  work 
was  begun  in  1890  andn^ndwl  March,  1906.  No.  1,  or  Faull  shaft,  is  400^  deep, 
with  considerable  drifting  on  the  first  and  second  levels^  and  has  a  crosscut 
opening  two  parallel  cupriferous  arnygdaloids,  showing  occasional  patches  of 
copper,  but  nothing  of  promise.  No.  2,  or  Isle  Royale  shaft,  160^  deep,  has 
several  hundred  feet  of  drifting  and  shows  a  bunchy  amygdaloid,  lO'  to  12' 
wide,  ciirrpng  more  or  less  copper  in  a  2'  streak  next  to  the  hanging  wall.  No. 
3,  or  Sandstone  shaft,  is  60'  deep,  in  a  soft  and  badly  broken  amygdaloid,  all  of 
the  strata  near  the  Eastern  Sandstone  being  much  disturbed.  No.  4  shaft, 
580'  deep,  starts  from  surface  on  an  unnamed  amygdaloid  lying  approximatdy 
2,000'  east  of  the  Kearsarge  boil,  and  at  a  depth  of  425'  runs  into  a  parallel 
amygdaloid  Ipng  90'  to  the  eastward  of  the  first  bed.  The  copper  showing  is 
poor.  A  fairly  complete  geological  cross-section  lias  been  obtained  by  drQl- 
borings.  Surface  improvements  include  a  hoist  good  for  600',  boilers  and  air- 
compressor,  with  necessary  buildings.  On  December  31,  1905,  the  company 
had  $11,900  cash  on  hand,  sufficient  to  pay  taxes,  and  other  running  expenses 
of  an  idle  property,  for  several  years. 
MAZAPIL  COPPER  CO.,  LTD.  MEXICO. 

Offices:  47,  Peter  St.,  Manchester,  Eng.  Works  office:  Apartado  17,  Sal- 
tillo,  Coahuila,  Mexico.  Mine  offices:  Mazapil,  2iacatecas,  Mexico,  and  Con- 
cepci6n  del  Oro,  Zac,  Mex.  WiUiam  Purcell,  managing  director;  Walter  J. 
Browning,  superintendent;  T.  S.  Abbott,  engineer.  Organized  April  21, 189G, 
(as  a  reconstruction  of  company  of  the  same  name,  organized  February,  1S91) 
with  capitahzation  £300.000,  shares  £10  par;  Issued,  £240,000. 

Lands  include  the  San  Ehjio,  Salabema  and  other  mines,  carrying  aurifer- 
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ous  and  argentiferous  copper  and  lead  ores,  in  2  groups,  at  Mazapil  and  Con- 
cepci6n  del  Oro.  It  is  planned  to  drive  a  long  tunnel  from  Concepci6n  del  Oro 
to  the  Aranzazu  copper  mine.  Company  controls  the  Ferrocarril  Coahuila  y 
Zacatecas,  with  78  miles  of  main  line,  from  Concepci6n  del  Oro  to  Saltillo.  The 
company  controls  property  having  83  different  shafts  and  tunnels.  District  is 
arid,  and  operations  are  hampered  frequently  by  shortage  of  water.  Ck>mpany^ 
plans  building  an  aerial  tram,  to  connect  the  mine  with  a  railroad  at  San  Pedro 
Ocampo. 

There  is  a  concentrator  and  smdter,  of  500  tons  daily  capacity,  at  Concep- 
ci6n  del  Oro,  but  this  is  antiquated  as  to  equipment.  The  new  reduction  plant, 
at  Saltillo,  to  be  finished  in  1906,  will  be  complete  and  thoroughly  modem  in 
equipment,  being  planned  to  do  considerable  custom  business  also,  and  is  well 
located  for  such  work.  The  smelter  will  have  electric  power,  using  alternating 
current  generators,  direct-connected  to  2  Harrison-Fleming  Corliss  tandem 
compound  condensing  air-compressors.  Production,  1903,  was  6,108,123  lbs. 
fine  copper,  and,  for  1905,  was  6,496,000  lbs.  fine  copper.  Property  seems 
well  managed,  and  bids  fair  to  become  one  of  the  important  copper  producers 
of  Mexico. 
MAZE  lONE.  JAPAN. 

Mine  office:  Nishi-Kambara-gori,  Echigo,  Japan.  Opened  A.  D.  1688. 
Has  several  small  veins,  averaging  12^  in  width,  carrying  chalcopyrite  and  iron 
pyrites,  frequently  associated  with  sphalerite  and  galena,  lying  mainly  in 
propylite.  Ore  yields  17%  to  20%  copper,  after  careful  selection.  Produc- 
tion, which  has  decreased  of  late  years,  was  1 10,582  lbs.  fine  copper  in  1900. 

McAllister  &  co.  new  Mexico. 

Mine  and  office:  Silver  City,  Grant  Co.,  N.  M.  Lucias  P.  Deming,  general 
manager.  Property  is  the  Arizona  mine,  developed  by  a  1,200'  tunnel,  produc- 
ing auriferous  and  argentiferous  copper  ores.  Has  gasoline  and  steam  power, 
a  2Q-6tamp  mill  and  a  40-ton  concentrator. 

McAllister  mine.  Nevada. 

Mine  office:  Goodsprings,  Lincoln  Co.,  Nev.  Lands,  16  full  and  several 
fractional  claims,  in  the  Green  water  district,  Funeral  Range,  Nevada,  showing 
veins  of  2^  to  40'  width,  with  paystreaks  of  12"  to  40^,  carrying  cuprite,  mel- 
aconite  and  chalcocite,  assaying  up  to  65  %  copper,  with  spar  and  hematite 
gangue.  District  is  extremely  arid.  It  is  expected  that  a  railroad  will  reach 
within  12  miles,  during  1906. 
McALLISTER-ROWLAND  COPPER  MINING  CO.  WASHINGTON. 

Office:  Index,  Snohomish  Co. ,  Wash.     Property  is  the  mine  and  mill  of  the 
Ethel  Consolidated  Mines  Co. ,  held  under  option. 
M:CABE  EXTENSION  MINING  &  MILLING  CO.  ARIZONA. 

Office:  Prescott,  Ariz.  Mine  office:  McCabe,  Yavapai  Co.,  Ariz.  Reese 
M.  Ling,  president;  E.  R.  McDowell,  secretary.  Organized  July  14,  1900, 
under  laws  of  Arizona,  with  capitalization  $1^500,000,  shares  $1  par.  Lands, 
sundry  claims,  adjoining  the  McCabc  mine,  opened  by  a  300'  shaft.  Company 
suffered  internal  dissensions,  during  wliich  the  original  promoters  stepped  from 
under.     Idle  and  apparently  moribimd. 
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McCABE  MINE.  ARIZONA. 

Bought,  circa  January,  1906,  by  Ideal  Mining  and  Development  Co. 
McCOY  GROUP.  ARIZONA. 

Office  and  mine:    care  of  C.  E.  Taylor,  owner,  Globe,  Gila  Co.,  Ariz. 
McKINLEY  MINES,  LTD.  BRITISH  COLUMBIA. 

Office:  Grand  Forks,  B.  C.     Lands,  4  claims,  in  Franklin  camp,  on  the 
North  Fork  of  Kettle  river,  about  40  miles  above  Grand  Forks.    Development, 
by  trenching  across  an  80'  vein  of  ore.  is  said  to  g^ive  average  assay  values  of  $8 
per  ton,  in  copper,  silver  and  gold. 
McKINLEY  MINING  &  SMELTING  CO.  NEVADA. 

Lands  are  the  Aurora  group.  5  claims,  at  Ely,  White  Pine  county,  Neva- 
da, formerly  worked  as  a  gold  mine,  but  carrying  copper  ores  in  lower  workings. 
Has  a  300'  main  shaft  and  about  1 ,000'  of  drifts.  Was  formerly  owned  by  Jas. 
A.  Saxton,  father-in-law  of  President  McKinley,  on  strength  of  which  the  com- 
pany adopted  the  name.  Company  was  promoted  by  Hurd  &  Hearther,  510 
Drexel  Bldg.,  Philadelphia,  senior  partner  of  which  firm  is  noted  for  promoting 
dubious  mining  propositions.  Lands  of  company  were  sold  at  sheriff's  sale, 
December  31 ,  1904,  and  bid  in  by  sundry  shareholders,  who  hope  to  reorganize. 
Property  regarded  as  of  promise,  if  in  competent  and  honest  hands. 
McNEELEY  &  CROWLEY.  ARIZONA. 

Office  and  mine:  Globe,  Gila  Co.,  Ariz.  Lands,  sundry  claims,  on  Pinto 
Creek,  opened  by  a  170'  tunnel,  showing  disseminated  malachite  and 
azurite. 

McQueen  mine.  Montana. 

Owned  by  Pittsburg  &  Montana  Copper  Co. 
MEADOW  mining  CO.  MICHIGAN. 

Office:  50  State  St.,  I^ston,  Mass.  Mine  office:  Copper  Falls,  Keweenaw 
Co.,  Mich.  W.  F.  Fitzgerald,  president;  John  Brooks,  secretary  and  treasurer; 
Wesley  Clark,  agent.  Organized  1898,  under  laws  of  Michigan,  with  cap- 
italization $l,r)00,000,  shares  $25  par.  Lands,  364  acres,  adjoining  the 
Humboldt  and  PhoDiux  mines.  Has  been  shghtly  prospected,  but  never  was 
a  producer.  Fully  described  in  Vol.  1 . 
MEADOW  MOUNTAIN  MINING  CO.  COLORADO. 

Offices:  Aspen,  Colo. ,  and  Bangor,  Me.  Mine  office:  Crystal,  Gunnison  Go. , 
Colo.  Employs  6  men.  F.  O.  Beal,  president;  J.  T.  Stewart,  vice-president 
and  general  manager;  Victor  Brett,  secretary;  J.  T.  Bowler,  treasurer;  W. 
Porter  Nelson,  assistant  secretary  and  treasurer;  preceding  officers  and  C.  W. 
Coffin,  directors;  John  Peters,  mine  supernitendent.  Organized  under  laws  of 
Colorado,  with  capitalization  S1(X),0(X),  shares  $1  par.  Lands,  8  claims^  area 
70  acres,  also  a  5-arre  millsite,  in  the  Rock  Creek  district,  showing  country 
rocks  of  hnu^tone,  porpliyry  and  shale,  carrying  5  fissure  and  contact  veins, 
latter  between  limestone  and  shale,  of  which  2,  under  development,  average  5' 
width  and  carry  chalcopyrite  giving  average  assays  of  3.5%  copper,  4%  lead, 
23%  zinc,  6  oz.  silver  and  $1  gold  per  ton.  Has  shafts  of  lOO'  and  300',  and  an 
800'  tunnel,  ^N-ith  2,750'  of  underground  openings,  showing  1,000  tons  of  ore 
blocked  out  for  st oping.     Has  gasoline  power. 
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MEGHAN  HERMANOS.  MEXICv! 

Mine  office:  Viesca,  Coahuila,  Mex.     Property  is  the  Santa  Maria  coppef 
mine,  developed  by  s)iaft  and  tunnels. 
MEDICINE  BOW^  MINES  CO.  WYOMING. 

Office:  Laramie,  Wyo.  Mine  office:  Holmes,  Albany  Co.,  Wyo.  Em- 
ploys 4  men.  G.  S.  Wright,  president;  Wm.  Benton,  vice-president  and  gen- 
eral manager;  S.  C.  Downey,  secretary;  J.  Welles,  treasurer;  G.  S.  Sinmions, 
superintendent;  H.  H.  Houston,  engineer.  Organized  September  19,  1903, 
under  laws  of  Wyoming,'with  capitalization  $100,000,  shares  $10  par.  Lands, 
10  claims,  area  205  acres,  also  a  10-acre  millsite,  showing  syenite,  granite  and 
limestone,  with  dioritic  traps,  veins  occurring  as  fissures  in  syenite  and  as  con- 
tacts between  limestone  and  trap.  The  Cuprite  vein  has  been  reported  by 
company  to  average  12'  to  35'  in  width.  Development  is  by  a  65'  shaft  and  a 
960'  tunnel,  with  various  pits  and  1 ,500'  of  underground  workings,  estimated 
to  show  38,000  tons  of  ore,  with  12,000  tons  blocked  out  for  stoping.  Vein  car- 
ries oxidized  ores  to  a  depth  of  25'  to  50'  only,  with  bomite  and  chalcopyrite 
below.  Shipments  have  returned  7%  to  15%  copper,  2  oz.  to  12  oz.  silver  and 
$3  to  $18  gold  per  ton. 
MEDINA  GOLD  MINING  CO.  CALIFORNIA  &  ONTARIO. 

Offices:  504  Bemice  Bldg.,  Tacoma,  Wash.,  and  520  University  Blk., 
Sjrracuse,  N.  Y.  Mine  office:  El  Dorado,  Hastings  Co.,  Ont.  Cole  Saunders, 
president;  Dr.  T.  H.  Agnes,  vice-president;  Cole  Saunders,  Jr.,  secretary;  Hon. 
Ira  A.  Town,  treasurer;  preceding  officers  L.  D.  Hill  and  Geo.  Addison,  direc- 
tors. Was  paying  monthly  dividends  of  )^  cent  per  share,  with  occasional 
extras  of  same  amount,  in  1905.  I^ands  include  the  Kradle,  Johnson  and 
Gardner  gold  mines,  opened  by  tunnels,  at  Oro  Fino,  California,  and  the  El 
Dorado  mine,  in  Ontario,  which  is  said  to  show  a  wide  vein  of  copp)er  ore. 
Company  is  said  to  plan  installing  a  smelter  at  the  Ontario  property. 
MEGORRIS  COPPER  CO.  ARIZONA. 

Mine  office:  Silver  Bell,  Pima  Co  ,  Ariz.     Mervin  Rice,  president;  W.  H. 
Coe,  secretary.    Capitalization,  $600,000.   Lands,  sundry  copper  claims,  in  the 
Old  Hat  district,  said  to  show  good  ore.     Idle  for  some  years. 
ME6UNTIC00K  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Office  and  mine:  Lake  City,  Hinsdaje  Co.,  Colo.  P.  G.  Dawson,  local 
director.  Mine  idle  for  several  years,  and  company's  finances  much  muddled. 
GRUBE  MEHLBACH.  GERMANY. 

Mine  office:  Weilmiinster,  Hessen-Nassau,  Germany.     Ores  carry  lead, 
copper,  zinc,  silver  and  gold.     Has  steam  and  electric  power. 
MELBA  MINING  CO.  ARIZONA. 

Mine  office:  Patagonia,  Santa  Cruz  Co.,  Arizona.     R.  L.  Hamill,  superin- 
tendent.    Property  is  the  Alta  mine,  carrying  ores  of  silver,  lead  and  copper. 
Has  steam  power. 
MELCZER  MINING  CO.  MEXICO. 

Office:  27  William  St.,  New  York.  Was  succeeded  by  the  Copete  Mining 
Co.,  but  is  said  to  have  retained  direct  title  to  the  property,  under  laws  of  Mex 
ico,  and  was  said  to  have  been  operating  the  Copete  mines,  early  in  1905. 

\ 
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MELKEDALEN  COPPER  MINES,  LTD.  NORWAY 

K^eorgaiiizecl,  1904,  as  Melkedalen,  Ltd. 
aCELKEDALEN.  LTD.  NORWAY. 

Offices:  23,  Leadenhall  St.,  Ix)ndon,  E.  C,  Eng.  Mine  office:  Evenaes, 
Ofoten  Fjord,  Norway.  G.  B.  Mee,  chairman;  W.  A.  Stearns,  «ecretaiy.  Or- 
ganized April  20,  1904,  as  a  reconstruction  of  Melkedalen  Copper  Mines,  Ltd., 
with  capitalization  £125,000,  shares  10  s.  par;  issued,  £58,543.  Lands,  440 
acres,  in  tlie  Roros  district,  equipped  with  a  150-ton  concentrator.  Presum- 
ably idle. 
MELROSE  COPPER  MINE.  AUSTRALIA. 

Office:  Stock  Exchange,  Pitt  St.,  Sydney,  N.  S.  W.,  Australia.  Mine 
office:  C'ondol)lin,  Cunningham  Co.,  N.  S.  W.,  Australia.  H.  E.  A.  Miller, 
chainnan  and  secretary;  O.Kason,  treasurer;  Malcolm  Darrach,  superinten- 
dent. Organized  December  1,  1903,  under  laws  of  New  South  Wales,  with 
capitalization  £12,000,  shares  £5(X)  par.  Lands,  4  claims,  area  120  acres, 
held  under  minenil  lease  from  the  cmwn,  also  40  acres  carrying  water-rights,  in 
the  Condoblin  district.  Pr()ix*rty  wa.s  first  known  as  the  I)oone  West,  and 
later  its  the  Anaconda.  (>)untrj'  rocks  are  metamorphic  schist  and  porphyry, 
carrying  3  veins.  No.  1  vein,  opened  by  a  100'  shaft  and  160'  tunnd, 
carries  3'  of  chalcocite  and  3'  of  mixed  ore.  No.  2  vein,  opened  by  a 
300'  shaft  and  85'  tunnel,  shows  a  6'  vein,  with  a  paystreak  carrying  cuprite 
and  chalcocite,  balance  of  vein  currying  circa  4%  chalcopyrite  and  $4  gold  and 
silver  per  long  ton,  \nth  gangue  of  altered  iron  sulphides.  No.  3  vein,  opened 
by  a  100'  shaft,  shows  0'  of  lead  and  copper  ores.  Mine  has  circa  1,400'  of 
openings,  estimated  to  show  50,000  long  tons  of  ore,  with  6,000  tons  of  high- 
grade  ore  blocked  out  for  stoping.  Company  plans  building  a  smelter  with  one 
reverberatory  furnace  and  an  80-ton  water-jacket  blast-furnace.  Management 
is  composed  of  experienced  mining  men,  and  property  is  considered 
promising. 
MEMPfflS  COPPER  CO.  NEW  KESJCO. 

Office:  001  Postal  Bldg.,  Kansas  City,  Mo.  Mine  office:  Organ,  Donna 
Ana  Co.,  N.  M.  Employs  10  men.  J.  I.  McCullough,  president  and  general 
manager;  J.  R.-  Bowersox,  vice-president;  Hill  P.  Wilson,  secretary;  F.  M. 
Johnson,  treasurer;  preceding  officers,  C.  B.  Gill,  G.  F.  Sanford,  J.  T.  Wallace 
and  A.  M.  Peck,  directors;  Jack  Sune,  superintendent.  Oi^ganized  June,  1905, 
under  laws  of  New  Mexico,  with  capitalization  81,000,000,  shares  $1  par;  issued, 
$750,000,  Has  two  shafts,  of  circa  175'  depth  each,  and  shipped  from  same, 
during  1905,  $7,965  worth  of  ore,  giving  average  smelter  returns  of  17.5% 
cojjper  and  7  oz.  silver  per  ton. 
MEMPHREMAGOG  MINING  CO.  QUEBEC. 

Mine   office:   Bolton  Centre,  Brome  Co.,  Quebec.    Property. is  the  old 
Smith  mine,  idle  for  several  years. 
MENDOCINO  COPPER  KING  MINING  CO.  CALIFORNIA. 

Mine  office:  Yorkville,  Mendocino  Co. ,  Cal.     Idle. 
MENDOTA  MINE.  MICHIGAN. 

An  extensive  tract  of  mineral  land,  in  the  northeastern  part  of  Keweenaw 
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county,  Michigan,  on  which  considerable  woric  has  been  done,  from  time  to 

time,  but  idle  for  many  years  past.     Fully  described  in  Vol.  II. 

MENDOTA  MIITE.  NEVADiL 

AGne  office:  Bullion,  Elko  Co.,  Nev.  Ores  tarry  silver,  copper  and  lead. 
MENDOZA  7  CA.  MEXICO. 

Mine  office:  Barranca  del  Cobre,  Chihuahua,  Mex.     Produced  195  metric 
tons  of  copper,  in  1902.. 
COMPAftU  MIITERA  DE  ORO  y  PLATA  MEXICO. 

LA  MEIIDOZA,  S.  A. 

Was  the  Mexican  incorporation  of  the  Arizpe  Gold  &  Copper  Co.,  which 
died  a  fraudulent  death,  circa  1905. 
MENLO  PARK  COPPER  MimNG  CO.,  LTD.  NEW  JERSEY. 

Mine  office:  Menlo  Park,  Middlesex  Co  ,  New  Jersey.     Idle. 
SOCIEDAD  AKOMINA  COBRES  DE  MENORCA.  SPAIN. 

Offices:  Gran  Via,  32,  Bilbao,  Spain.  Mine  office:  Mcrcadal,  Mahon, 
Menorca,  Spain.  Cirilo  de  Gana,  president;  Fernando  Olascoaga,  vice- 
president;  Manuel  de  Ozamir,  secretary;  Esteban  Pucgo,  managing 
director;  Baron  de  trisbuer,  purchasing  agent;  Don  Santiago  de  Arechago, 
consulting  engineer.  Organized  October,  1901,  under  laws  of  Spain, 
with  capitalization  2,000,000  pesetas,  sliarcs  250  pesetas  par,  35%  paid 
up.  Lands,  411  hectareas,  including  the  Rubia,  Partida,  Emilia  and  other 
copper  mines,  at  the  base  of  Mt.  Toro,  near  Mercadal,  district  of  Mahon,  Island 
of  Minorca,  Spain.  Property  was  undergoing  development,  with  a  force  of 
about  60  men,  at  last  accounts. 
MERAKER  MINES.  NORWAY. 

Owned  by  Vigsnes  Kobbervaerks  Aktiebolag. 
MERCER  SYNDICATE.  ARIZONA. 

Mine  office:  care  of  W.  H.  Mercer,  P.  O.  Box  56,  Globe,  Gila  Co.,  Ariz. 
Lands,  sundry  claims,  in  vicinity  of  the  Five  Points  property,  on  which  a 
shaft  is  being  sunk. 
MERISSKI  WORKS.  RUSSIA. 

Office:  care  of  R.  A.  Richner,  Batum,   Russia.     Mines  are  near  Tiffis, 
Kutais,  Russia.     Production,  1899,  was  164,092  lbs.  fine  copper. 
MERRIMAC  COPPER  CO.  ^  COLORADO. 

Organized  1888,  under  laws  of  West  Virginia.  Claimed  to  have 
property  at  Taylor,  Colorado,  which  is  not  a  post-office.  Charter  forfeited. 
W.  &  J.  MERRY  MINING  CO.  CHILE. 

Mine  office:   La   Serena,   Coquimbo,   Chile.     Santiago   Merry,   general 
manager.     Has  steam  power  and  a  smelter. 
MESA  MINING  &  REDUCTION  CO.  ARIZONA. 

Office  and  mine:  Mesa,  Maricopa  Co.,  Ariz.     Organized  1904,  with  capitali- 
zation $2,000,000.     Idle. 
MESCALERO  MINING  &  MILLING  CO.  NEW  MEXICO. 

Mine  office:  Roswell,  Chaves  Co.,  N.  M.  J.  A.  Ryan,  president;  J.  A. 
Cottingham,  secretary;  John  S.  Lenox,  manager;  James  E.  Hunt,  superintend- 
ent; John  Kinnie,  mill  superintendent.     Mine,  developed  by  a  400'  tunneL 
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carries  auriferous  and  argentiferous  copper  ores.  Has  steam  and  electric 
power,  20-stamp  mill,  concentrator,  100-ton  cyanide  plant  and  50-ton  smdter. 
MESCAL  MINING  &  MILLING  CO.  ARIZONA. 

Letter  returned  unclaimed  fn^m  former  mine  office,  Providence,  Arizona. 
COMPAf^IA  METALURGICA.  MEXICO. 

Mine  office:  Matehuala.  San  Luis  Potosf,  Mexico    H.  N.  Nichols,  president; 
E.  Harms,  superintendent.     Plant  includes  concentrating  and  smelting  works 
with  two  lead  furnaces  and  3   copper  furnaces,  having  a  daily  capacity  of 
1,000  tons.     Does  a  strictly  custom  business  and  employs  circa  1,000  men. 
METHOW  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Office:  77  Jamieson  Blk.,  Spokane,  Wash.  Mine  office:  Winthrop, 
Okanogan  Co.,  Wash.  Vi.  I).  Scott,  president;  J.  N.  Tcwinkel,  secretary  and 
treasurer.  Organized  under  laws  of  Washington,  with  capitalization  $90,000, 
shares  5  cents  par.  Lands,  8  claims,  area  150  acres,  showing  fissure  veins  in 
metamorphosed  conglomerates  of  Huronian  age,  carrying  sulphide  ores  assay- 
ing 9%  copper,  2  oz.  silver  and  $5.50  gold  per  ton,  develof)cd  by  a  52'  shaft 
and  three  tunnels,  longest  465'.  Has  available  water  power  and  timber. 
Presumal)ly  idle. 
METROPOLITAN  MINING  CO.  WASHINGTON. 

Mine  oflice:    lierlin.  King  Co.,  W'jush.     Ores  carry  gold,  silver  and  cop- 
per.    Has  water  |)o\vcr.     Presumably  idle. 
COMPASIA  METALURGICA  MEXICANA.  MEXICO. 

Office:  82  Beaver  St.,  New  York.  Mine  offices:  Sierra  Mojada,  Coahuila, 
Mex.,  and  Concepcion  del  Oro,  Zacatecis,  Mex.  Employs  circa,  1,500  men. 
Works  oflice:  San  Luis  Potosf,  S.  L.  P.,  Mex.  Robt.  S.  Towne,  president  and 
treasurer;  (leo.  Foster  Peabmly,  first  vice-president;  A.  Foster  Higgins,  sec- 
ond vice-president;  Cluis.  J  Nourse,  Jr.,  secretary  and  assistant  treasurer; 
D.  C.  Brown,  general  manager;  Cuk).  H.  Camahan,  superintendent;  C.  M.  Van 
Cleve,  smelter  superintendent;  Frank  W'.  Camahan,  engineer;  James  Ganctt, 
mine  superintendent  at  Sierra  Mojada;  Ludwig  Heldt,  mine  superintendent 
at  Concepcion  del  Oro. 

Organized  1890,  under  laws  of  New  Jersey ,  with  capitalization  $4,000,000. 
shares  SlOO  par,  in  81,000,000  cumulative  8%  preferred,  $1,250,000  guaranteed 
6%  second  preferred,  and  $1 ,750,000  common  stock.  Bonds,  $2,000,000,  at 
5%;  sinking  fund,  2%  per  annum  of  outstanding  bond  issue.  Annual  meeting, 
first  Monday  in  June.  Morton  Trust  Co.,  New  York,  registrar.  Is  said  to 
have  discontinued  dividends,  tempomrily,  during  1905,  owing  to  heavy  outlay 
for  mines,  smelters,  railroad  and  other  enterprises. 

Property  interests  are  exteasive,  including  control  of  numerous  subsidiary 
mining,  transportation  and  land  comiianies,  among  the  more  important  being 
the  Sombreretc  Mining  Co.  and  tlie  Mexican  Lead  Co.,  at  Sombrcrete,  Zacat^ 
cas,  Mexico,  and  the  Montezuma  Lead  Company,  Alvarez  Lead  &  Timber  Co., 
Mexican  Mineral  Railway  Co.  and  Potosf  &  Rio  Verde  Railway  Co.  Among 
the  properties  owned  outright  are  tlie  Veta  Rica  mine,  at  Sierra  Mojada,  pro- 
ducing argentiferous  lead  and  copper  ores,  averaging  3%  copper,  5%  zinc  and 
20  oz.  silver  per  ton.     This  property  is  opened  by  a  600'  main  shaft, and  ib  a 
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''ery  important  lead  producer.  The  Cerro  Prieto  and  adjoining  mines,  at  Oon- 
cepci6n  del  Oro,  are  opened  by  tunnels,  producing  auriferous  copper  ores,  em- 
ploying circa  100  men.  The  San  Pedro  and  San  Pablo  mines  also  are  import- 
ant producers,  and  the  company  owns  extensive  tracts  of  timber  lands. 

The  smelter,  at  San  Luis  Potosf,  is  of  circa  700  tons  daily  capacity,  and  has 
a  modem  equipment  throughout,  including  roasting  furnaces,  lead  and  copper 
stacks,  and  a  briquetting  plant.  The  works  have  steamand  electric  power  and 
employ  circa  1,000  men.  This  is  an  important  mining  company,  and  a  very 
considerable  producer  of  lead  and  silver,  copper  being  made  mainly  as  a  by- 
product. 
MEXICAN-ARIZONA  MINING  CO.  ARIZONA. 

Absorbed,  1903,  by  New  England  &  Clifton  Copper  Mines  of  Arizona. 
iteXICAN  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  ABirtinez,  Arizona. 
MEXICAN  COPPER  CO.  MEXICO. 

Mine  office:  Salinas,  San  Luis  Potosi,  Mex.     R.  B.  Watson,  manager,  at 
last  accounts.     Has  steam  and  gasoline  power  and  a  small  smelter.     Presum- 
ably idle. 
MEXICAN  COPPER  SYNDICATE,  LTD. 

Offices:  St.  George's  House,  E^tcheap,  London,  E.  C,  Eng.     J.  Peters, 
chairman;  G.  Mountier,  secretary.     Capitalization,  £15,000;  issued,  £1,700. 
Location  of  property,  if  any,  not  learned.   Apparently  moribund. 
MEXICAN  INVESTMENT  &  DEVELOPMENT  CO.  MEXICO. 

Office:  Guanajuato,  Gjto.,  Mexico.  Lands  include  the  Auga  Blanca  mine, 
area  40  pertenencias,  located  30  miles  northwest  of  Autljln.  This  property, 
opened  circa  1860,  by  John  and  Edward  Blake,  was  the  leading  copper  pro- 
ducer of  Mexico,  for  two  decades.  Tiie  mine  has  a  700'  tunnel,  developing  a 
vein  of  12'  to  80'  width,  carrying  chalcopyrite,  of  4%  to  5%  tenor,  devoid  of 
both  gold  and  silver.  The  reduction  plant  includes  crushers,  rolls,  jigs  and 
Wilfley  tables,  and  miscellaneous  improvements,  including  a  sa^^nnill,  smelter, 
iron  foundry,  and  iron  rolling-mill,  which  were  completed,  under  great  disad- 
vantages, and  operated  successfully,  by  the  Blakes.  The  mine  is  opened 
to  shallow  depth  only,  but,  given  a  modem  equipment,  should  make  a  gorxi 
property. 
MEXICAN  MINERALS  CO.,  LTD.  MEXICO. 

Offices:  28,  Budge  Row,  London,  E.  C,  Eng.  Letter  returned  unclaimed 
from  former  mine  office,  Zimapdn,  Hidalgo,  Mexico.  S.  Crowder,  managing 
director;  Hedley  D.  Crowder,  min»  manager,  at  last  accounts.  Capitalization , 
£36,000;  issued,  £31 ,507;  debentures,  £10,000.  Lands,  300  pertenencias,  area 
circa  750  acres,  including  the  Montezuma  mine,  carrying  ores  of  copper,  gold 
and  silver.  Mine  is  developed  open-cast  and  has  water  and  electric  power. 
Idle  and  company  moribund. 
MEXICAN  MINING  SYNDICATE.  MEXICO. 

Letters  returned  unclaimed  from  alleged  office.  New  York,  and  alleged 
mine  office,  Acuitzio,  Michoacdn,  Mexico.  Organized  July  22,  1905,  under 
laws  of  Maine,  with  capitalization  $1,000,000,  shares  lOc.  par,  tosuccoedl/" 
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Nati vidad  Mining  Co. ,  which  was  barred  from  the  mails,  as  a  fraud,  by  the 
•  United  States  postal  authorities. 
MEXICAN  UNION  MINING  CO.  MEXICO. 

Office:  753  Monadnock  Bldg.,  Chicago,  Ills.  Mine  office:  Uni6n  de  Tula. 
Jalisco,  Mexico.  Newton  B.  Storer,  president;  Chas.  G.  Thompson,  secretary; 
Wm.  H.  Lees,  general  manager;  B.  W.  Sweet,  mill  superintendent  and  engineer. 
Organized  April,  1902,  under  laws  of  Arizona,  with  capitalization  $1,000,(K)0, 
shares  $1  par.  Lands,  100  pertenencias,  area  247  acres,  in  the  Ayutla  district 
showing  a  30'  fissure  vein,  with  laterals,  in  limestone,  opened  by  a  275' 
shaft,  showing  chalcopyritc  giving  assays  of  7%  copper,  10  oz.  to  50  oz.  .silver 
and  from  a  trace  to  $10  gold  per  ton.  Has  a  75-h.  p.  steam  plant  and  has  con- 
tracted for  the  development  of  a  water  power.  The  35-ton  concentrator  has  a 
7x9*'  Dodge  crusher,  1  train  of  rolls,  one  5'  Huntington  mill  and  3  Overstrom 
tables. 
MINA  MEXICO.  MEXICO. 

Mine  office:  Sabinal,  Chihuahua,  Mexico.     Uriatta  Hermanos,  owners. 
Ores  carry  silver,  copper  and  lead.     Has  steam  power. 
MEXICO  CONSOLIDATED  MINING  &  SMELTING  CO.  MEXICO. 

Office:  60  State  St.,  Boston,  Mass.  Mine  office:  Guanacevf,  Durango 
Mexico.  J.  A.  Coram,  president;  John  T.  Jiidd,  vice-president;  Larkin  T. 
TniU,  second  vice-president;  W.  J.  Freeman,  secretary;  Stephen  M.  Crosby, 
treasurer;  preceding  officers,  W.  S.  McComick,  L.  U.  Rogers,  Geo.  Hinmiig- 
hoffen,  Geo.  C.  Beckman,  S.  L.  Rosenstamm,  Spencer  W.  Richardson  and  E.  L. 
White,  directors;  F.  C.  Morehouse,  general  manager.  Organized  July,  1904, 
under  laws  of  Maine,  with  capitalization  S2, 500.000,  sliares  $10  par;  issued, 
$2,400,000.  First  National  Bank  of  Boston,  registrar;  Federal  Trust  Co., 
Boston,  transfer  agent.  Animal  meeting,  third  Wednesday  in  June.  Officers 
of  company  are  closely  identified  with  the  Bingham  Consolidated  Mining  & 
Smelting  Co.  In  addition  to  the  property  in  Durango,  company  is  said  to  have 
lands  in  the  San  Pedro  district  of  Chihuahua,  Mexico,  showing  considerable 
ore  bodies  carrying  good  average  values  in  copper,  silver  and  gold,  predomi- 
nant values  being  in  silver. 
MEXICOLA  GOLD-COPPER  MINING  CO.  COLORADO. 

Letter  retunietl  unclaimed  from  fonner  office,  Cripple  Creek,  Colo.  M.  J. 
Maynard,  president;  T.  J.  Hincs,  swretary.  Organized  under  laws  of  South 
Dakota,  with  capitalization  $2(K),00().  Lands,  3  gold  claims,  north  of  Rhyolite 
Mountain,  and  9  copper  claims,  area  78  acres,  in  the  Little  Badger  district,  near 
Howard,  Fremont  county,  Colorado. 
MIAMI  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  alleged  mine    office,  Globe,  Gila  Co., 
Ariz.     Organized  1  iK)5,  with  capitalization  $500,000,  shares  $1  par. 
MICHIGAN  &  ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Office:  care  of  Little  &  Prindle,  Guaranty  Loan  Bldg.,  Minneapolis,  Minn. 
This  company  reopene<l  the  Helvetia  mine,  and  reorganized  the  Helvetia  Cop- 
per Co. ,  under  a  plan  of  promotion  explained  in  Volume  V.  Is  inactive,  prop- 
erty consisting  solely  of  a  considerable  share  interest  in  the  Helvetia  Copper  (>>. 
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MICHIGAN'ARIZONA     MINING     CO.  ARIZONA. 

Office:  17  First  St.,  Muskegon,  Mich.  Mine  office:  Mammoth,  Pinal 
Co.,  Ariz.  Employs  4  men.  S.  H.  Hamilton,  president  and  general  manager; 
James  Hamilton,  vice-president;  Theo.  P.  Swift,  secretary,  treasurer 
and  engineer.  Organized  August  22,  1904,  under  laws  of  Arizona,  with 
capitalization  $5,000,000,  shares  $1  par.  Lands,  7  claims,  area  140  acres, 
in  the  Bunker  Hill  district,  showing  a  country  rock  of  granite,  ore  occurring  in 
fissure  veins  and  also  as  impregnations  in  the  country  rock,  and,  at  times,  in 
brecciated  masses  of  country  rock,  with  porphyritic  intrasions.  Has  a  .W 
??haft  and  tunnels  of  93'  and  ISO',  showing  cuprite,  melaconite,  malachite, 
chalcocHe  and  a  little  chrysocolla,  giving  average  assays  of  29.2%  copper, 
5  oz.  silver  and  $1.20  gold  per  ton.  Is  22  miles  from  the  Santa  Fe,  Prescott  & 
Phoenix  railroad,  wliich  is  expected  to  reach  w^ithin  8  miles,  and  a  spur  can 
be  built  to  the  mine  if  necessary.  Company  plans  continuing  development, 
and  may  build  a  small  concentrator. 
MICHIGAN  BOY  MINING  &  MILLING  CO.  WYOIHNG. 

Office:  care  of  Dr.  C.  W.  Long,  superintendent,  Denver,  Colo.     Lands, 
supposedly  are  in  the  Encampment  district  of  Wyoming.     Idle. 
MICHIGAN-COLORADO  MINING  &  MILLING  CO.  COLORADO. 

Office:  Colon,  Mich.  Mine  office:  Florissant,  El  Paso  Co.,  Colo.  W.  H. 
Wagner,  president;  J.  W.  Bryant,  vice-president;  Dr.  A.  J.  Kiser,  secretary; 
A.  C.  Himebaugh,  treasurer;  John  M.  Kellogg,  general  manager.  Organized 
December  10,  1902,  under  laws  of  Michigan,  with  capitalization  $.500,000, 
shares,  $25  par.  Annual  meeting,  first  Tuesday  in  December.  Lands,  14 
claims  area  280  acres,  also  a  5-acre  millsite  and  sundry  water  rights.  Suc- 
ceeded to  properties  of  Colorado  Springs  Copper  Mining  &  Tunnel  Co.,  and 
Blue  Mountain  Copper  Mining  Co.,  circa  January,  1906.  Has  some  develop- 
ment, by  tunnel,  and  plans  continuing  same  and  adding  steam  power  and  a 
4-drill  Sullivan  airKX>mpressor. 
MICHIGAN  COPPER  &  GOLD  MINING  CO.  UTAH. 

Office:  404  West  Third  South  St.,  Salt  Lake  City,  Utah.  Mine  office: 
Frisco,  Beaver  Co.,  Utah.  Michael  H.  Osborne,  president;  L.  C.  Johnson, 
secretary.  Organized  December,  1902,  under  laws  of  Utah,  with  capital- 
ization $300,000,  shares  $1  par.  Lands,  4  claims,  area  80  acres,  known  as  the 
New  York  group,  in  the  San  Francisco  district,  near  the  Horn  Silver  mine, 
opened  by  a  40'  shaft.  Idle,  but  able  to  levy  assessments. 
MICHIGAN  COPPER  MINING  CO.  MICHIGAN. 

Office:  15  William  St.,  New  York.  Mine  office:  Rockland,  Ontonagon 
Co.,  Mich.  Employs  280  men.  Jos.  E.  Gay,  president;  J.  Wheeler  Hardley, 
secretary;  John  R.  Stanton,  treasurer;  preceding  officers,  Jos.  W.  Howe  and 
Alfred  M.  Low,  directors;  Samuel  Brady,  superintendent;  S.  Howard  Brady, 
assistant  superintendent;  Chas.  R.  Forbes,  engineer;  Henry  Stubensky,  clerk; 
S.  S.  Jennison,  master  mechanic.  Organized  Jan.  5,  1899,  under  laws  of 
Michigan,  with  capitalization  $2,500,000,  shares,  $25  par;  $17  paid  in. 
Last  assessment,  $1  per  share,  was  levied  December,  1903.    Annual  meeting; 
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lir^t  Tuesday  in  May.     American  Ix)an  &  Trust  Co.,  Boston,  transfer  agent; 
Old  Colony  Trust  Co.,  Boston,  registrar. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1905,  disclose 
the  following  figures: 

Anioinit  of  cash  paid  in  on  capital  stock $1,600,000.00 

Annount  paid  in  by  conveyance  of  property 670,350.00 

Entire  amount  invested  in  real  estate 734,550.46 

Amount  of  personal  estate 141,154.^ 

Amount  of  floating  debt 33,134.45 

Lands,  4,870  acres  of  mineral  territory,  1,466  acres  of  timber  and  mis- 
cellaneous lands,  and  a  150-acre  millsite,  giving  total  holdings  of  6,686  acres, 
mineral  lands  being  in  Sections  1,  2,  3,  9,  10,  11,  13,  14,  15,  16,  17,  21,  22,  23, 
24,  25,  26,  and  27,  Town  50  North,  Range  30  West.  The  main  tract  is  3  miles 
east  and  west  by  4  J  miles  north  and  south,  in  addition  to  which  there  are  four 
scattering  tracts  to  the  westward,  one  of  40,  two  of  80  and  one  of  160  acres, 
all  carrying  the  outcrop  of  the  Calico  amygdaloid.  The  Michigan  lands 
include  the  old  Minnesota,  Rockland  and  Superior  mines.  Tlio  Superior 
made  2H3  tons,  1,331  lbs.  fine  copper,  IH.')G-18G9  and  1876-79.  The  Rockland, 
lying  next  east  of  the  Minnesota,  was  operated  1853-1870  and  made  3,105  tons, 
309  lbs.  fine  copper,  from  tlie  Minnesota  contact  vein,  which  averaged  about 
2'  width  and  cjirried  considerable  silver,  in  tliat  mine.  The  old  Minnesota 
mine,  opened  1847,  closed  1870,  made  17,352  tons,  668  lbs.  fine  copper,  and 
l>aid  diviileiids  of  S1,820.(XK). 

The  Minnesota,  or  Minesota,  as  it  was  then  spelled,  was  discovered  by  a 
line  of  prehistoric  pits,  in  one  of  which  was  a  6-ton  mass  of  copper,  raised  on 
skids,  on  top  of  whicli  grew  a  hemlock  tree  liaving  nearly  400  rings  of  annual 
growth.  Immense  masses  of  virgin  copper  w^ere  taken  from  the  Minnesota, 
the  largest,  found  1850,  measuring  r2'0"xl8'0"x46',  weighing  527  short  tons, 
and  requiring  tlie  work  of  20  men  for  15  months  in  cutting  it  into  pieces  small 
enougli.for  hoisting.  The  Minnesota  was  opened  on  a  contact  vein,  liaving  a 
gangue  of  (iuartz,epidote  and  calcite,  witJi  an  amygdaloid  lianging  and  con» 
glomerate  footwall,  lK)th  of  which  were  impregnated  with  copper  near  the 
contact.  Miners  called  the  Minnesota  a  conglomerate  mine,  because  more 
copper  was  found  in  the  footwall  than  in  the  denser  amydaloid  hanging- wall. 
The  richest  gn)und  occurred  near  tlie  "counter  vein,"  a  transverse  fissure. 
The  Minnesota  had  a  40-ton  mill,  with  gravity  stamps,  but  the  production 
was  mainly  from  masses,  and  the  smaller  pieces  of  native  metal  called  barrel- 
work.  In  1870  the  old  Minnesota  company  met  low  prices  for  copper,  a  pinch- 
ing of  the  vein,  and  the  necessity  for  more  powerful  hoists,  simultaneously, 
and  gave  up  the  struggle.  The  openings  above  the  adit  level,  being  free  from 
water,  were  worked  by  tributors.  for  years  afterwards,  and  yielded  hundreds 
of  tons  of  mass  and  barrel  copper,  affording  evidence  tliat  a  large  amoimt  of 
heavy  copper  must  remain  in  the  lower  stopes,  then  inaccessible  to  tributors, 
because  filled  with  water,  and  these  also  should  yield  considerable  stamp  rock, 
left  unmined  in  the  days  when  nothing  under  3%  rock  paid  for  milling. 
The  Minnesota  had  10  shafts,  deepest  circa  1 ,100^.     Four  central  shafts 
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were  sunk  from  surface  oo  the  Xorth  >[izme!Sota  fissure,  which  joined  the  con- 
tact vein  mt  about  30(K  depth.  The  Michigan  mine  is  a  combinaticai  of  two 
entirely  new  mines  and  a  reopened  old  mine,  its  shafts  being  sunk  on  the  Calico 
.-unygdalmd.  a  bed  outcropping  140'  north  of  the  Minnesota  contact  vein,  and  a 
few  feet  north  of  the  Xorth  Minnesota  fi^t>ure.  In  addition  to  the  Osdico  lode, 
Minnesota  contact.  Xorth  contact  and  Branch  vein,  all  more  or  less  developed 
by  the  present  workings,  the  Michigan  tract  carries  the  Knowlton.  Ma:S5,  Ogima 
and  South  Amygdaloid  beds,  also  an  unnamed  am\-gdaloid  farther  south,  these 
latter  belonging  to  the  Evergreen  belt,  worked  a  few  miles  to  the  northeastward 
by  the  Mass  and  Adventure  mines.  The  Knowlton.  or  northernmost  of  the 
Evergreen  series  of  parallel  lode$.  lies  circa  LOCMX  south  of  the  <M  Minne»>ta 
shafta,  and  a  7'  amygdaloid,  supposed  to  be  the  Butler,  opened  to  some  extent 
in  Peninsula  Bluff,  2,000'  south  of  "B"  shaft,  shows  heavy  copper  and  stamp 
rock.  There  are  three  old  shafts  on  the  Butler  lode,  also  an  adit  cutting 
several  parallel  cupriferous  beds.  There  also  are  copper-besuring  amygdaloid 
outcrops  north  of  the  Oahoo  bed,  on  wliich  no  work  has  been  done. 

The  Calico  parallels  the  contact  vein,  and  the  old  Miimes$ota  mine  has  been 
reopened  by  crosscuts,  simultaneously  with  the  development  of  a  new  mine 
on  the  Calico  itself,  which  has  been  opened  for  neariy  a  half  mile,  and  the 
making  of  a  second  new  parallel  mine  on  the  Branch  vein.  The  country  rock 
is  a  melaphyr  trap,  and  the  Calico  amygdaloid  ranges  from  almost  a  trap  to 
nearly  a  conglomerate,  carrying  considerable  felsite,  with  occasional  patches 
of  sandstone,  and  large  quantities  of  epidote,  prehnite  and  calcite.  Tlie  strike 
is  ai^Hoximately  X.  68^  E.,  with  a  dip  of  about  ^°  SO'  and  a  ^idth  of  5'  to 
25',  with  about  y  average  width.  Most  of  the  copper  occurs  in  a  2*  to  3'  pay- 
streak  near  the  foot  wall,  though  occasional  good  patches  occur  in  the  center, 
and  on  the  hanging- wall.  The  copper  carries  a  little  silver  and  is  mostly  in 
nodules,  called  shot'<o{^;)er,  with  a  little  barrel- work  and  occasional  small 
masses,  the  heavy  copper  occuring  mainly  near  the  intersections  of  numerous 
cross-fissures  filled  with  clay  gouge.  The  lode  is  strong,  standing  well  without 
timber,  and  is  sinuous  both  as  to  strike  and  dip.  with  ver>*  irregular  walls,  the 
amygdaloid  bed  merging  into  the  trap  foot  wall  by  almost  imperceptible  degrees. 
There  also  is  a  tendency  to  split,  the  "foot wall  vein"  being  rich  in  such  cases, 
but  leaving  the  main  bed  very  lean  in  copper.  There  also  is^  "lianging-wall 
vein,"  and  branch  veins,  in  addition  to  wliich  the  Minnetsota  contact  and 
North  Minnesota  fissure  are  found  ^-ithin  liO'  distance  of  the  Calico.  In  fact, 
the  entire  section  between  the  Calico  and  the  Minnesota  contacts,  and  for  a 
little  distance  on  either  side,  comes  very  near  being  a  sort  of  niagnificil 
Btockwerk,  where  copper  may  occur  at  almost  any  point,  even  where  least  ex- 
pected. None  of  the  old  shafts  are  in  conunission.  and  the  new  mine  is  opened 
by  3  shafts,  all  sunk  on  the  Calico  bed. 

"A",  the  westernmost  shaft,  hes  about  1,000',  on  thestrike  of  the  lode,  from 
the  boundary  line  of  the  National  mine.  This  is  7x18'  inside  of  timbers,  has 
3  compartments,  and  is  1,781'  in  depth,  not  having  been  deepened  during  1905 
The  lode  runs  as  wide  af  18'  in  places  and  shows  some  excellent  ground.  Stop- 
ing  is  in  progroao  on  num^ous  levels.    A  crosscut  was  sent  on  the  14th  level  to 
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the  contact  vein  of  the  old  Minneaoia,  which  averages  4'  ^idth  at  that  point, 
and  cArricK  rich  eopi>er  for  a  distance  of  circa  150',  then  gn>ws  leaner. 

^'13'*  8haft ,  sdxh  2  compartment*!,  lies  985'  e«ist  of  **A"  and  also  Ls  I  JSl'  in 
depth.  The  lode  runs  20'  to  25'  wide  in  places  and  the  lower  levels  show  M>me 
good  stopes  on  the  Calii'O,  '^This  shaft  has  a  Bnmhain  sinking  pump,  wii\i 
eapaeity  to  fork  400  gallons  per  minute  from  a  qnarter-mile  depth*  *rhe 
*'Branch  Vein"  is  opened  from  this  shaft,  this  ore  body  lying  between  the  Calico 
and  the  Minnesota  conta^'t,  ckjsely  \inderlying  the  fonner  on  the  fifth  level  but 
ret^eding  IhtTefrom  steadily,  until  it  touclic«  the  contact  vein,  just  aljove  the 
thirteenth  level,  but  rolb  away  therefrom  at  greater  depth.  The  •'Branch 
Vein"  is  narrow,  but  very  rich,  showing  many  masses  of  t<>ns  in  weight,  a 
20-tnn  maas  having  been  found  in  1905,  this  bemg  the  largest  mass  of  cop- 
per secured  in  any  Lake  Superior  mine  for  some  years.  The  "Branch  Vein'' 
harf  been  opened  from  the  fifth  to  fourteenth  levels  by  crosseuts.  The  eastern 
drifts  of  the  "Branch  Vein*"  are  making  the  best  showing  The  old  Jlinnes^ola 
mine  was  un  watered  from  "B*  shaft  by  diamond  drill  holce.  bored  acro^  at 
each  successive  leveL  The  old  workings  were  foantl  in  very  bad  8lmpe»  alter 
three  deeades  of  neglect,  and  the  contact  vein  is  reached  by  crosscuts  on  the 
eleventh  and  thirteenth  levels,  below  the  l>ottom  of  the  old  workings,  allowing  a 
vein  of  about  20'  width,  with  6'  to  V  on  the  hanging  wall  carrying  copper  in 
good  quantities. 

'"C"  shaft  hes  1  .:i53'  northeast  of  "B*'  and  was  350'  deep  at  the  end  of  1905. 
The  formation  is  more  settled  than  to  the  westward,  and  tlie  showing  on  the 
Calico  bed  is  l>etter  than  was  secured  at  similar  depth  by  the  two  other  shafts^ 
but  *"C"  shaft  was  idle,  for  several  years,  until  April,  1906.  Adjoining  "C* 
shaft  is  an  old  shaft  sunk  on  t!ie  Minnesota  contact  vein,  with  a  depth  of  circa 
675',  and  having  its  collar  90'  below  the  collar  of  "C"  shaft.  The  old  workings 
are  being  unwateretl  by  diamond  drill  holes,  bored  on  successive  levels,  on  the 
same  plan  as  was  followed  in  un  watering  the  old  mine  workings  from  '*B"  ahaf  t. 
The  ''Branch  Vein'*  of  the  Michigan  is  thought  to  be  identical  with  the  *'North 
Vein*  fonnerly  worked  in  the  Rockland  mine,  now  a  part  of  the  Michigan  mine 
and  tributary  to  "C"  shaft, ' 

There  is  rwim  on  the  main  tract  of  the  Miehigiin  for  an  additional  aliaft 
west  of  **A",  and,  if  developments  warrant,  the  eictent  of  the  company '«  min- 
eral  lands  is  such  that  a  considerable  number  of  new  siiafts  could  be  opentxi 
eventually  on  the  various  cupriferous  beds  cArHcd  on  the  Michigan  lands.  Ilie 
mine  luis  circa  7  miles  of  new  openings,  and  operates  about  30  power  drilla. 

The  ''Branch  Vein^'  is  funiishing  about  half  the  copj>er  now  made  by  the 
mine,  although  it  Is  supplying  but  o»»o-tliird  of  the  rock  tonnage,  that  i>«,  the 
Branch  is  about  twice  as  rich  as  the  Calico,  the  former  yielding  about  32lt)8.ns 
fined  copper  \wt  ton  as  compared  with  1 6  lbs,  from  the  latter  Daily  rock  pro- 
duction is  about  4.S0  tons,  of  wliich  approximately  160  tons  is  from  the  Branch 
and  320  tons  from  the  Calico,  Prodviction  U  about  one-third  heavy  eop[iCT  and 
two-thirds  stump  copper.  The  width  of  the  Branch  is  2' to  8',  with  an  aver- 
age of  4',  but  as  the  vein  dips  at  approximately  5K*,  ample  head-room  U allowed 
for  working,  without  beating  away  wort  liless  rock.     The  Bninch  carries  mainly 
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mass  and  barrel  copper,  with  considerable  stamp  rock.  The  showing  through- 
out the  openings  in  the  Branch  is  almast  unifonnly  good,  and  it  affords  st oping 
ground  from  end  to  end  of  every  opening.  Tlie  showing  of  heavy  copper  is  the 
best  now  made  by  any  Lake  Superior  mine,  and  the  average  of  480  lbs.  per 
fathom,  or  32  lbs.  fine  copper  per  ton,  puts  the  Branch  ahead  of  the  Champion 
and  Wolverine  mines,  and  second  only  to  the  Calumet  &  Hecla  among  Lake 
Superior  copper  producers.  The  "Branch  Vein"  has  been  opened  for  a  quar- 
ter mile  laterally,  and  has  been  traced  for  two  miles.  Openings  on  the  Branch 
are  being  secured  about  twice  as  fast  as  ground  Ls  stoped,  which  means  that 
ground  is  being  opened  at  the  rate  of  about  325  tons  daily,  which  rate  can  be 
increased,  a  little  later.  The  mass  copper  found  throughout  the  *' Branch 
Vein,"  is  in  pieces  weighing  from  a  few  hundred  pounds  up  to  20  tons  each, 
and  two  men,  using  pneumatic  chisels,  are  employed  steadily,  in  cutting  these 
masses  into  pieces  suitable  for  hoisting. 

The  engine-house,  50x115',  stands  midway  between  shafts  "A"  and  **B". 
The  "A"  section  has  a  24x60^  Webster,  Camp  iS'Lane  double-cone  straight-face 
hoist,  ^nth  a  7'  drum  having  a  15'  face,  carrying  4,000'  of  cable  and  capable  of 
raising  4-ton  skips  in  counterbalance  at  3,500^  per  minute  from  a  depth  of 
3,500'.  The  hoisting  cable  passes  aroimd  solidly  anchored  sheaves,  giving  a 
straight  pull  at  each  shaft.  The  "B"  hoist,  installed  1905-1900,  is  a  24x60^ 
Allis-Chalmers  duplex-cylinder  straight-face  hoist,  operating  2  drums  in  bal- 
ance, or  separately,  also  good  for  3,500'  depth.  The  temporary  hoist,  formerly 
used  for  "B"  shaft,  is  to  be  used  at  "C",  this  being  a  13x10''  hoist  with  6'  drums. 
The  boiler-house,  between  the  two  sections  of  the  engine-house,  has  four 
165-h.  p.  Burt  locomotive  firebox  boilers,  with  room  for  a  fifth,  also  ^a 
1,000-h.  p.  Cochrane  feed- water-heater  and  purifier.  The  power-plant  includes 
a  40-drill  Ingersoll-Sergeant  two-stage  air-compressor.  A  r2-drill  Non^alk 
air-compreesor  and  a  10-drill  Ingersoll-Sergeant  air-compressor,  displaced 
by  the  new  compressor,  liave  been  installed  in  the  basement  of  the  engine- 
house,  as  auxiliaries. 

The  shaft-rockhouses  at  "A*'  and  "B**  are  duplicates,  each  having  800-ton 
storage-bins  and  each  being  equipped  with  a  50-h.  p.  Nordl>erg  engine,  two  18x24* 
crushers,  one  13x20*  crusher,  and  a  steam-hanmier  for  mass  and  barrel  work. 

The  machine  shop  is  30x60',  and  other  mine  buildings  include  a  stone 
smithy,  carpenter  shop,  warehouse,  office  building,  and  a  22x50'  model  chang- 
ing house.  Water  is  secured  from  the  old  Minnesota  dam,  the  mine  and  loca- 
tion having  mains  and  hydrants,  with  a  Knowles  pump  in  the  basement  of  the 
power-house  capable  of  raising  a  5*  stream  against  a  400^  head,  and  an  auxiliary 
Deane  pump,  200'  distant,  capable  of  raising  a  5*  stream  against  a  head  of  425' 
There  are  acetylene  gas  plants  in  the  power-house  and  in  each  rockhouse,  and 
a  250'  coal-trestie,  with  inclined  tunnel  and  tramway  underneath,  leading  to 
the  boiler-house.  All  buildings  are  connected  by  a  private  telephone  system, 
and  the  mine  is  served  by  the  Mineral  Range  railroad. 

Stamping  was  begun  November  12,  1903,  with  a  leased  head,  at  the  Mass 
mill  Notice  has  been  given  that  this  must  be  surrendered  September  1 ,  1906, 
idieD  it  will  be  required  by  the  owner.     It  will  be  necessary  for  the  Michigan  to 
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secure  custom  milling  for  nearly  another  year  iiriil  arrangemenU  Lave  been] 
ijuide  to  have  rock  stampixl  at  tlio  Athntit-  mill.  Work  was  started,  April  J 
19(Hi,  on  the  new  mill  of  the  Midiigun,  uiljojiung  the  Mass  mill,  at  Keweenaw] 
Bay  J  Lake  Superior,  Tliidwill  have  two  hoad^,  but  the  exact  type  has  not! 
bijeri  fully  doterniincd  as  yet^  and  pn^bably  will  go  into  commission  during  th#^ 
latter  lialf  of  1 907.  The  Michigan  o^\tih  some  dresaini;  machiner>%  including  a 
5-fitamp  gniviry  batter^^  and  10  Overfitrom  tables,  in  the  Mass  mill,  which  will  ^ 
be  rejnoveti  to  the  new  mill. 

Production,  UXJ5,  was  2,891  »796  lbs,  fine  copj>er,  a  small  gain  over  th€ 
previous  year.     Income,    exclusively  from  production,  wa«  $453,683,37,  and! 
ordinary  expenditures  were  $4<I7 ,767.21,  leavuig  a  mining  profit  of  145,91 6.16, | 
again.Ht  wluch  were  construction  expeji^es    and  land    purchases  aggregati 
$50,086.92,  leaving  a  net  dt>crea-se  of  S4,770J6  in  o^ets  by  the  year'p.  oper 
tiofis.    The  company  entiid  I90ti  with  a  balance  of  risseta  of  $103,249.63,  i 
doubtless  will  levy  an  a-ssessinent,  probably  of  $1  or  $2  per  share,  for  the  c 
of  the  new  mill,  which  j>n)babl3^  will  tm  aL>out  $150,(J(X).   Production,  Januaryij 
1906,  \\m   I9fj  tons  of  niineral,  this  being  tfie  birgetit  in   the  hlstor)"  of  thfl 
mine,  and  greater  than  ever  waa  secured  in  one  month  by  the  old   Minne*| 
flota  mine,  whicli,  in  its  day,  waa  the  greatest    copper   mine   in    the    Lak4 
Superior  district,  and  one  of  the  greatest  dividend-paying  mines  of  th©  Unit 
States.     In  the  early  months  of  l9tJ+>  the  mine  was  making  net  mining  profiU 
eiitimatod  at  alw^ut  $10,000  per  month,  and,  with  the  aid  of  thetiew  hoist  at  "B" 
shaft,  and  with  a  wniidl  kmniige  from  **C'*,  should  be  able  to  produce  circa  1  ,* 
tons  of  stamp-rock  daily  by  the  time  tlie  new  mill  goes  into  commission,      Witl 
the  practical  douliling  of  product  ion,  which  is  assured,  the  Michigan  will  take 
an  iniijortant  place  among  the  copji^r  proilucen*  of  the  Lake  Superior  districiij 
and  rihouhl  e:irn  prt^fits  that  will  enabh)  the  mine  to  join  the  mnks  of  the  di%*i 
dend-payera,  circa  1900.   The  nianagemcnt,  lioth  general  and  h^cnX  Is  all  tlu 
could  be  desireil,  and  is  its  good  as  is  enjoyed  by  any  copper  mine — ^wliich' 
is  high  praise,  biit  fully  deservetl. 
mCHIGAN  MEXICAN  MimiiG  CO.  BCEXICO, 

Ik'iul 
MICHIGAN  MINING  CO.  WYOMING. 

Office:  c^in^  of  f).  W.  Gill,  Cheyenne,  Wyo.     Moribund. 
MICHIGAN  A  MONTANA  COPPER  MINING  MONTANA* 

&  SMELTING  CO. 

Office:  KalispeU,  Mont.     Mine  ofliee:  Altyn;  Teton  Co.,  Mont.    J.  M. 
Harris,  manager.     Lands^  sundry  claims,  some  distance  from  mil  transportn-^H 
tion,  giving  fair  assay  values  from    auriferous    and    argentiferous    copper^^ 
oR*s,     Is  said  in  hiivi?  a  100-ton  concent mtor.     Presumably  itlU^, 
MICHIGAN-NEW  MEXICO  COPPER  CO.  NEW  MEXICO. 

Office:  Grand  Rapids,  Mich,     Mine  ofRee:    Lordshurg,  Grant  Co.,  N.  M. 
J.  L.  Hamilton,  president;  C,  R,  Luton,  secretary  and  geneml  manager;  Wm._ 
H.  Stevens,  superintendent.     Lands,  4  claims,  area  80  acres,  known  aa  tlii 
Dakota-Pearl  mine,  in    the  Burro  Mountains,   cina   15  miles  from  tlie  Santi 
Rita  mines.    Ores  give  assays  up  to  about  8.5%  copper,  S3  silver  anil  14  gok 
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per  ton.     Has  a  280'  shaft,  and  at  last  accounts  planned  installing  a  50-ton 

leaching  and  cyanide  plant,  and  a  smelter.     Presumably  idle. 

MICHIGAN  SMELTING  CO.  MICHIGAN. 

Office:  27  State  St.,  Boston,  Mass.  Works  office:  Houghton,  Houghton 
Co.,  Mich.  Wm.  A.  Paine,  president;  Frederic  Stan  wood,  secretary  and 
treasurer;  Frederick  I.  Cairns,  general  manager ;  preceding  officers,  John  R. 
Stanton  and  Chas.  H.  Paine,  directors;  Frank  Klepetko,  consulting  engineer. 
Organized  1903,  under  laws  of  Michigan  with  capitaUzation  $500,000,  shares 
$25  par. 

Property  is  a  reduction  plant,  located  circa  3  miles  west  of  Houghton, 
near  the  old  Atlantic  stamp-mill,  with  frontage  on  Portage  Lake.  It  was 
designed  by  Frank  Klepetko  and  is  the  largest  and  most  modem  smelter  in 
the  Lake  Superior  district,  with  capacity  of  90,000,000  lbs.  fine  copper  yearly, 
built  to -smelt  the  mineral  of  the  Stanton  and  Copper  Range  groups,  includ- 
ing the  Mohawk,  Wolverine,  Atlantic,  Baltic,  Trimountain,  Champion, 
Winona  and  Michigan  mines. 

The  plant  is  terraced  throughout,  permitting  economical  and  largely  auto- 
matic handling  of  material.  The  terraces  for  the  different  structures  are 
sand-graded,  with  stone  retaining  walls.  Mineral  is  delivered  to  the  works 
in  40-ton  bottom-dumping  steel  cars,  by  the  Copper  Range  railroad,  which 
also  hauls  away  the  refined  copper,  for  shipment  from  the  Copper  Range 
wharves,  in  Houghton.  The  3,000-ton  mineral  storage  bins,  holding  ten 
days*  supply  for  the  works,  are  located  on  the  upper  terrace.  Mineral  is 
dehydrated  in  rotary  dryers,  by  waste  gases  from  the  furnaces,  taken  to  the 
furnaces  in  tram-cars  and  dumped  into  hoppers  on  the  cliarging  floor.  Coal- 
trestles,  on  an  upper  plateau,  liold  15,000  tons  of  hard  and  soft  coal,  with 
separate  storage  compartments  for  cliarcoal,  sand  and  limestone.  Tun- 
nels under  the  coal-trestle  lead  to  the  boiler-rooms  and  furnaces,  fuel  being 
delivered  in  tram-cars,  loaded  cars  descending  by  gravity. 

The  reverberatory  furnace  building,  of  steel  and  brick,  with  tniss  roof, 
is  160x205'  in  size,  and  has  5  furnaces,  with  room  for  a  sixth.  Two  furnaces 
are  16x36'  each,  two  are  14x23'  each  and  one  is  15x18',  while  a  sixth,  to  be 
built  as  a  spare,  is  to  be  16x40',  and  of  100  tons  daily  capacity.  The  two 
larger  furnaces  were  built  18x50',  over  all,  but  gave  so  much  trouble  that 
they  were  cut  down  14'  in  length. 

Alternating  with  the  larger  reverberatories  are  one  300-h.  p.  and  two 
200-h.  p.  Stirling  water-tube  boilers,  heated  by  waste  gases  from  the  fur- 
naces. After  leaving  the  boilers  tlie  waste  gases  are  drawn  through  a  6x8' 
subterranean  flue,  with  arched  roof,  up  the  hill  to  a  150'  smokestack  with 
base  100'  above  the  furnace  building.  The  reverberatory  building  has  two 
5-ton  electric  traveling  cranes. 

From  the  reverberatories  the  molten  copper  goes  to  two  blast  furnaces, 
on  a  lower  level,  north  of  the  reverberatories,  where  blister  copper  is  cast 
mechanically,  in  moulds,  upon  a  circular  table,  cooled  in  water  and  carried 
by  a  link  elevator  to  the  loading  platform.  The  cupola  building  is  40x70'. 
of    steel  and  brick,  with  two  floors.    Slags  are  carried  meclianically  to  the 
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sampling  mill,  and  reduced  in  a  30-ton  crusher  of  1,000  tons  daily  capacity, 
for  resmeUing.  The  waste  slags  from  the  final  fusion  are  granulated  by  jets 
of  water,  and  discharged  througli  launders,  to  low  ground  northward,  for 
grading. 

The  combination  machine-shop  and  power-house,  of  steel  and  brick, 
has  a  complete  equipment  of  shop  tools,  driven  by  an  independent  engine, 
and  a  300-h.  p.  Nordberg  horizontal  tandem-compound  engine  driving  a 
200-kw.  generator  actuating  the  rotary  blowers  for  the  blast  furnaces.  Elec- 
tric power  is  used  extensively,  for  operating  tlie  drying  plant,  casting  machin- 
ery and  electric  cranes,  and  also  for  lighting  purposes,  and  actuates  three 
s[x;cially  designed  Jeffrt^y  electric  locomotives,  of  100-ton  draw-bar  pull, 
taking  current  from  overhead  trolleys  and  liauling  8  pressed  steel  Sheffield 
mineral  and  coal  cars,  tracks  reaching  practically  every  part,  of  the  plant. 

Miscellaneous  buildings  include  a  cx)mbination  two-story  and  basement 
ofRcc  and  Lalx)ratory,  of  brick,  heated  by  exhaust  steam,  also  a  40x60'  iron- 
sheathed  frame  warehouse,  barn,  etc.  The  pLint  has  two  SO'  track-scales, 
of  150  tons  capacity  each,  one  for  mineml  and  one  for  coal  and  flux,  with 
smaller  scales  at  other  ix)ints.  Water  is  olMained  from  the  old  Atlantic  dam, 
on  Cole*8  creek,  through  a  1,300'  flume,  with  C4ipacity  of  5,000  gallons  per 
minute,  leading  to  a  50,0(H)-gidlon  water-storage  tank,  located  100*  above 
the  works,  giving  good  pressure  at  all  jx)ints. 

The  works  are  tn-ating  the  mineral  of  six  mines,  each  of  which  is  smelted 
separately,  and  are  turning  out  circa  5,500,000,  lbs.  of  refined  copper  monthly. 
The  sixth  reverl>enitory  will  give  a  monthly  capacity  of  10,000,000  lbs.  fine 
copper,  providing  for  growth  of  the  mines  for  some  years  to  come.  In  August, 
1905,  tliese  works  broke  a  world's  nurord  for  casting  from  a  single  furnace, 
by  turning  out  a  charge  containing  292,000  lbs.  fine  copper  in  7  houre,  or  at 
the  rate  of  750  lbs.  jxt  minute.  Tins  work  was  done  by  a  crew  of  ten  men, 
of  whom  5  attended  tlie  furnace,  and  one  operated  the  casting  machine,  while 
4  men  were  required  to  insix'ct,  sort  and  load  the  ingots  in  cars. 

In  its  earlier  stages  t  he  Michigan  smelter  was  severely  criticised,  much  of 
the  criticism  Ixjing  unfair,  and  nearly  all  of  it  uncalleil  for.  The  minor  defects 
inseparable  from  a  large  plant  embodying  the  most  advanced  methods  and 
machinery,  have  Ix^en  elimiruited,  and  the  plant  is  working  smoothly  and 
economically,  aceomplishirjg  the  results  for  which  it  was  planned,  and  is  a 
credit  to  its  designer  and  nianngement. 
MICHIZONA  DEVELOPMENT  CO.  ARIZONA. 

Option  surrendered  and  company  wound  up,  1905. 
MICHOACAn  railway  &  MINING  CO.,  LTD.  MEXICO. 

Office's:  2,  Suffolk  I^ine,  Cannon  St.,  I^ondon,  E.  C,  Eng.  Mine  office: 
Angangueo,  Michoacan,  Mexico.  T.  Adams,  secretary;  Jas.  W.  Malcolmson, 
consulting  engineer.  Organi/A'd  Jan.  29,  1S89,  with  capitali74ition  £105,36^1, 
shares  £1  p:ir,  in  £21,015  ".\"  cumulative  7%  preference  shares. 
£12,190  "ir*  non-cuniul:itiv<»  7^'?  preference  shares,  £70,715  ordinary  shares 
and  £l,n  1  founders'  shMres.  issued,  tM>9,.370.  iVlx^ntures,  £27,090,  in  at*;;, 
prior  hen,  and  £103,000  in   r;^  mortgage  l)ond8.     Railway  rights   orginally 
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held  have  been  disposed  of,  remaining   pro[)erty  t)eing  sundry  mines    and 
mineral  lands,  now  leased  to  tlie  Companfa   Metalurgica  dc»  Angangueo. 
MICHOACXn  SAN  FRANCISCO  COPPER  MINES  MEXICO. 

SYNDICATE,  LTD. 

Voluntarily  liquidated,  March,  1902. 
JOSt  MICULICICH.  PERlJ. 

Office  and  mine:  San  Tadeo,  Yauli,  Junin,  Peru.     Was  a  small  producer 
of  argentiferous  copper  ore,  at  last  accounts. 
MIDDLEMARCH  COPPER  CO.  ARIZONA. 

Office:  212  Henne  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Middlemarch, 
Cochise  Co.,  Ariz.  H.  Bert  Ellis,  president:  M.  M.  O'Gorman,  vice-president 
and  general  manager;  preceding  officers,  Kufiis  L.  Horton,  Ricliard  Gird  and 
Wm.  King  Gird,  directors;  Broadway  Bank  &  Tnist  Co.,  Los  Angeles,  treasurer; 
M.  E.  Anderson,  mine  superintendent.  Organized  April  26, 1897,  under  laws  of 
California,  with  capitalization  $1,000,000,  increased,  March  28,  190G,  to 
$3,000,000,  shares  $100  par.  Of  the  new  stock,  $1 ,000,000  is  to  ins  given  the 
Cobreloma  Copper  Co.  for  its  property,  and  $1,000,000  placed  in  the  treasury  for 
development  purposes,  including  the  building  of  a  smelter.  An  authorized  bond 
issue  of  $200,000  has  been  annulled.     Annual  meeting,  first  Monday  in  April. 

Lands,  68  claims,  area  1 ,400  acres,  in  the  Middlemarch  division  of  the  Dra- 
goon districi.  Dragoon  Mountains,  showing  6  parallel  contact  veins,  between 
limestone  and  granite-porphyry,  having  a  general  strike  of  NW.  and  SE.,  with, 
an  average  dip  of  42®  to  54**  to  the  southwest.  Two  of  these  ore  bodies,  under  de- 
velopment, range  30'  to  SO'  in  extreme  width,  showing  the  usual  oxidized  ores 
above,  with  sulphides  below,  chalcopyrite  being  the  predominant  ore  of  the 
base  zone.  Ores  carry  an  average  of  4%  to  5%  copper,  from  nothing  to  10% 
zinc,  2  oz.  silver  and  60  cents  gold  per  ton.  Development  is  by  shafts  of  210', 
160',  100',  165',  110'  and  305',  also  by  tunnels  of  285',  193',  425'  and  625',  with 
about  two  miles  of  underground  workings,  estimated  by  company  to  show 
200,000  tons  of  ore,  with  100,000  tons  blocked  out  for  stoping,  practically  all  in 
the  Missouri  mine.  The  ores  of  the  Missouri  at  depth  are  base,  and  are  deficient 
in  lime  and  iron,  not  being  sufficiently  pyritic  to  concentrate  well.  On  the  adr 
vice  of  an  expert,  called  in  for  consultation,  milling  is  in  abeyance,  and  efforts 
will  be  made  to  develop  suitable  smelting  ore  at  depth,  instead  of  erecting  a 
300-ton  concentrator,  as  had  been  planned.  It  is  probable  that  a  4-compart- 
ment  shaft  will  be  sunk  on  the  Missouri  mine,  and  the  Cobreloma  tunnel,  which 
reached  the  main  ore  body  early  in  1906,  will  be  continued. 

Equipment  includes  a  300-h.  p.  steam  plant.  The  power-house,  30x38', 
is  of  stone  and  iron,  and  the  boiler-house,  of  wood,  is  32x38'.  The  concentra- 
tor, of  wood,  is  equipped  with  one  8x12^  Blake  crusher,  2  trains  of  rolls,  2  Bart- 
lett  tables,  1  slime  table  and  3  sizers.  The  smelter,  30x40'  and  3  stories  high,  is 
of  wood  and  concrete,  connected  with  the  mine  by  tramway.  Smelter  capacity 
is  40  to  60  tons  daily,  plant  having  a  blast-furnace  that  makes  matte  of  55% 
to  70%  in  copper  tenor,  with  variable  gold  and  silver  values,  when  in  blast. 
Nearest  railroad,  8  miles,  is  the  Arizona  &  Colorado.  Mining  costs  average 
about  $2  per  ton  and  smelting  eosts  about  $5  per  ton.    Ore  was  free  smelting  at 


7U0  THE  COPPER  HAXDBOOK. 

surface,  but  became  refractory  at  depth,  through  deficiency  in  lime  and  iron, 

hence  the  smelter  was  closed  until  large  bodies  of  sulphide  ore  can  be  opened  at 

deptii.     Management  is  considered  honest,  and  the  property  is  regarded  as 

valuable. 

MIDLAND  GOLD  &  COPPER  MINING  &  REDUCTION  CO.  UTAH. 

Ofhce  and  mine:  care  of  Albert  Swingewood,  secretary  and  treasurer.  Hot 
Springs,  Ik)x  Elder  CV).,  Utah.  (leo.  B.  Dean,  president;  F.  J.  Hirt,  \'iee-pre8i- 
dent;  Daniel  C/onvery,  manager.  Organized  1904,  with  capitalization 
$1,000,000,  shares  $1  par.  I^ands,  14  claims,  2  miles  from  Hot  Springs,  in  the 
Sierra  Mad  re  district. 
MID  MOONTA  COPPER  MINES,  LTD.  AUSTRALIA. 

Reconstructed,  Oct.  29, 1901,  as  Moonta  Central  Copper  Co.,  Ltd. 
MIDNIGHT  MINE.  ARIZONA. 

OlHcc  and  mine:  care  of  St.  Charles  Bros.,  owners.  Chloride,  Mohave  C0| 
Ariz.     Presumably  idle. 

MIEDNOROUDIANSK  MINE.  RUSSIA. 

Mine  oHice:  Bogoslovsk,  Nijni  Tagilsk,  Perm,  Russia.  Is  an  old  and  famous 
coi>per  producer,  notable  for  a  great  variety  of  copper  minerals,  including. 
oxidas,  carbonates,  silicates  and  phosphates,  with  occasional  native  copper, 
and  especuilly  notable  for  large  pieces  of  massive  malachite,  one  mass  of  330 
toiLs  haxnng  been  found  in  1  S3(5.  Was  operating  in  a  small  way,  at  last  accounts. 
MILFORD  COPPER  MINING  &  SMELTING  CO.  UTAH. 

Of H(!e:  5  Walker  l^ank  Bldg. ,  Salt  Lake  City,  Utah.  Mine  office:  Milford, 
Beaver  Co.,  Utah.  (Jeo.  11.  Dcrn,  })resident;  Chas.  E.  Hudson,  secretary  and 
treasurer;  Frank  H.  Lathrap,  general  mAuager.  Organized  1902,  under  laic's 
of  Utah,  with  capitalization  S300,000,  shares  $1  par.  Lands,  11  claims,  area 
220  acres,  lying  near  the  O.  K.  mine  of  the  Majestic  company.  Presumably 
idle. 
MILFORD  GOLD  &  COPPER  MINING  CO.  UTAH. 

Mine  office:  Milford,  Beaver  Co.,  Utah.     Idle. 
CHAS.  S.  MILLS  &  CO.  MEXICO. 

Office  and  mine:  Sierra  de  Oro,  via  Horcasitas,  Ures,  Sonera,  Mex.  Chas. 
S.  Mills,  general  manager.  Lands,  103  hectareas,  known  as  La  Colorada  group, 
also  a  6-hectarea  millsite,  in  the  Ures  district,  showing  5  veins,  ranging 
2'  to  100'  in  width,  occurring  as  fissures  in  porphyry  and  as  contacts  between 
porphyry  and  phonolite,  carrying  gold,  silver,  copper,  nickel,  cobalt  and 
platinum.  Mine  is  o})ened  by  a  100'  shaft  and  a  440'  tunnel,  and  is  equipped 
with  steam  power  and  a  small  stamp-mill  and  concentrator  of  about  20  tons 
daily  capacity.  Nearest  railroad  is  the  Sonora  branch  of  the  Southern  Pacific, 
25  miles  distant.  Employs  25  men,  normally,  but  idle  since  1905,  owing  to  the 
Yacjui  Indian  uprising. 
MILTON  COPPER  CO.  MICHI6AK. 

\Vo»md  up,  December.  1902,  and  property  sold  for  $468.40. 
MILTON  MINE.  MICHI6AK. 

Office:  care  of  Byron  N.  White,  o^i^-ner,  Spokane,  Wash.    Landa,  880 
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acres,  between  the  Norwich  and  Victoria  mines,  Ontonagon  county,  Biichigan 

Has  been  slightly  prospected,  but  never  was  a  producer. 

MILWAUKEE  MmiNG  CO.  MONTAlf  A. 

Letter  returned  unclaimed  from  alleged  mine  office,  Butte,  Silver  Bow  Co., 
Montana.     Is  said  to  have  6  claims  in  Butte,  including  the  Florence  and 
Stonewall,  and  6  claims  in  the  Argenta  district  of  Montana. 
MILWAUKEE-MONTANA  NATURAL  BRIDGE  MONTANA. 

GOLD  &  COPPER  MINING  CO. 

Office:  127  Third  St.,  Milwaukee,  Wis.     Letters  returned  from  alleged 
mine  office,  Contact,  Park  Co.,  Montana.    Was  promoted  by  C.  T.  McElroy, 
wl^o  enjoys  a  poor  reputation. 
MILWAUKEE-PALMER  MOUNTAIN  GOLD  &  WASHINGTON. 

COPPER  MINING  CO. 

Letter  returned  unclaimed  from  former  office,  23  Metropolitan  Block, 
Milwaukee,  Wis. 
SOCIEDAD  DE  MINAS  y  FUNDICI6n.  CHILE. 

Mine  office:  Carrizal  Alto,  Freirina,  Atacama,  Chile.   Operates  the  Porto- 
zuelo,  Armonia  and  12  other  mines.     The  Armonia,  about  1,200'  in  depth,  was 
a  considerable  producer,  for  some  years. 
MINDOULI  MINE.  FRENCH  CONGO. 

Mine  office:  Comba,  via  Brazzaville,  French  Congo  State.     Is  a  slightly 
developed  prospect,  never  a  producer. 
MINE  DEVELOPMENT  ASSOCIATION.  NEW  MEXICO. 

Mine  office:   Socorro,  Socorro  Co.,  N.  M.      W.  H.  Bullard,  president; 
H.  A.  True,  secretary;  Cony  T.  Brown,  manager.     Ores  carry  values  in  cop- 
per, lead,  zinc  and  silver.     Has  steam  power. 
MINERAL  CREEK  COPPER  CO.  ARIZONA. 

Letters  returned   imclaimed    from  former  mine  office.  Globe,  Gila  Co., 
Ariz. 
MINERAL  CREEK  MINING  CO.  ARIZONA. 

Dead.     Had  copper  lands  in  Pinal  county,  Arizona,  circa  1881. 
MINERAL  CREEK  MINING  &  SMELTING  CO.  WASHINGTON. 

Office:  515  California  Bldg.,  Tacoma,  Wash.  Mine  office:  Mineral, 
Lewis  Co.,  Wash.  Adrian  F.  Kirkpatri^k,  president;  Chas.  H.  Little,  sec- 
retary; Harold  Howes,  superintendent.  Organized  June  14,  1901,  under 
laws  of  Washington,  with  capitalization  $2,000,000.  Ores  carry  gold,  silver, 
lead  and  copper.  Has  water  power  and  a  20-ton  smelter.  Presumably  idle. 
MINERAL  HILL  CONSOLIDATED  COPPER  CO.  ARIZONA. 

Office;  331  Fourth  Ave.,  Pittsburg,  Pa.  Mine  office:  Tucson,  Pima 
Co.,  Ariz.  Employs  25  men.  M.  S.  Isherwood,  president;  Boon  Ingclls, 
vice-president;  C.  B.  Reeser,  secretary,  treasurer  and  superintendent; 
E.  N.  Ray,  general  manager;  T.  E.  Jones,  mine  superintendent.  Organized 
March,  1904,  under  laws  of  Arizona,  with  capitalization  $3,000,000,  shares 
$1  par,  as  successor  of  the  Azurite  Copper  &  Gold  Mining  Co. 

Lands,  26  claims,  12  patented,  area  520  acres,  in  the  San  Xavicr  (Hstrict, 
18  miles  southwest  of  Tucson,  including  the  Azurite  group  of  13  clainui^ 
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which  produced  $550,000  worth  of  ore,  aiso  the  American  group  of  8  clairoF, 
and  the  Mineral  Hill  group  of  5  claims.  The  various  properties  of  the  com- 
pany are  developed  by  74  pits  and  open-cuts,  48  shafts,  mostly  shallow,  5 
deepest  being  130',  125',  150',  345'  and  200',  and  by  8  tumiels,  mostly  short, 
longest  being  250',  with  a  total  of  6,000^  of  underground  openings,  claimed  to 
show  45,000  tons  of  ore,  averaging  10.2%  copper  and  S3  per  ton  in  com- 
bined gold  and  silver  values.  Main  shaft,  345'  deep,  March  15,  1906,  is  to 
be  sunk  to  500',  and  crosscuts  driven  from  that  depth.  Has  a  150-b.  p. 
steam  plant,  with  hoists  good  for  350'  and  2,000'.  Property  has  an  antiquated 
smelter,  with  a  30-ton  water-jacket  blast-furnace.  Mine  is  said  to  sImjw  a 
large  body  of  sulphide  conccntniting  ore,  averaging  circa  3.5%  copper,  and 
is  considered  a  promising  propi»rty. 
MINERAL  HILL  COPPER  &  GOLD  MINING  CO.  ARIZONA. 

Apparently  succeeded,  March,  1904,  by  Mineral  Hill  Consolidated  Cop- 
per Co. 
MINERAL  HILL  COPPER  SYNDICATE,  LTD.  ARIZONA. 

Controlled  by  Argj'le  Mining  Co.,  Ltd. 
MINERAL  HILL  MINING  CO.  WASHINGTON. 

Office:  49  West  125th  St.,  New  York.  Mine  office:  ConconuUy,  Okano- 
gan Co.,  Wash.  Siinuiel  Lloyd,  president;  A.  R.  Lacey,  secretary;  E.  P. 
W^heeler,  superintendent.  Has  cupriferous  silver-lead  ores,  developed  by 
tunnel.  Has  steam  power  and  crusher,  and  plans  developing  an  available 
water  power  of  circa  4,000  h.  p.  Idle. 
MINERAL  HILL  MINING  &  SMELTING  CO.  CALIFORNIA 

Office:  237  Twelfth  St.,  San  Francisco,  Cal.     Mine   office:    Spenceville, 
Nevada  Co.,  Cal.     C.  C.  Bitner,  manager.     Lands,  5  claims,  on  which  con- 
siderable development  has  been  secured  by  a  535'  tunnel.     Ores  carry  gold 
and    copper.     Has   water   power. 
MINERAL  MINING  CO.  OREGON. 

Mine  office:  Huntington  Baker  Co.,  Ore.  H.  C.  Stratton  and  A.  J. 
Crook,  managers.  Has  steam  ]wwer  and  a  small  smelter.  Presumably  idle. 
BONERAL  MINING  &  SMELTING  CO.  NEVADA. 

Office:  lleno,  Nev.  Mine  office:  Palisade,  Eureka  Co.,  Nev.  Landit, 
sundry  clauns,  on  Mineral  Hill,  midway  between  Eureka  and  Palisade, 
said  to  show  a  16'  vein,  carrying  auriferous  and  argentiferous  copper  and 
lead  ores,  giving  assays  up  to  $1,108  per  ton  in  gold.  In  March,  1906,  com- 
pany was  said  to  l>e  building  a  00-ton  smelter,  at  Palisade. 
MINERAL  MOUNTAIN  MINING  CO.  ARIZONA. 

Dead.     Had  lands  in  the  Santa  Rita  Mountains,  Arizona. 
MINERAL  MOUNTAIN  MINING  CO.,  LTD.  NEW  MEXICO. 

Mine  office:  Stein's  Pu.ss,  Gmnt  Co.,  N.  M.     Chester  W.  Maxson,  super- 
intendent.    Ores  carry  silver,  lead  and  copper.     Has  steam  power.     Idle. 
MINERAL  POINT  MINING  CO.  COLORADO. 

Mint?  office:  Marble,  Gunnison  Co.,  Colo.  L.  Hoffman,  superintendent, 
at  last  accounts.  Lands  inrbido  the  Carbonate  group,  carrying  cupriferous 
gold  and  silver  ores.     Has  gasoline  power  and  a  50-ton  smelter 
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dONERS  COPPER  CO.  laCHIGAN . 

Merged,  March,  1899,  in  Isle  lioyale  Copper  Co. 
MINES  DEVELOPMENT  CO.  NEVADA. 

Mine  office:  Lovelock,  Humboldt  Co.,  Nov.  John*T.  Reid,  president; 
Pat  Reid,  vice-president;  E.  E.  Reid,  secretary;  preceding  officers,  R.  C. 
Moore,  J.  Thies,  Peter  Ancker,  E.  B.  Loring  and  John  O'Kane,  directors. 
Organized  1905,  \^nth  capitalization  $700,000,  shares  $1  par.  Lands,  23 
claims,  in  vicinity  of  Black  Horse,  White  Pine  county,  circa  30  miles  east  of 
Ely  and  30  miles  west  of  Lovelock,  said  to  show  a  mineralized  formation 
;i00'  ^ide,  carrying  copper  ores  giving  assay  values  up  to  $50  per  ton.  Com- 
pany also  owns  925  acres  of  placer  gold  ground,  near  Osceola,  Whit€  Pine 
county,  Nevada. 
MINGINEW  COPPER  SYNDICATE,  LTD.  AUSTRALIA, 

Offices:  216,   Mansion   House  Chambers,   London,    E.   C,   Eng.     Mine 
office:    Minginew,    Western    Australia.     C.    Mullen,    secretary.     Capitaliza- 
tion, £5,000.     Held  copper  property  on  lease.     Moribund. 
MINGUS  MOUNTAIN  COPPER  CO.,  LTD.  ARIZONA. 

Office:  516  Grant  Bldg.,  Los  Angeles,  Cal.  Mine  office:  Jerome,  Yav- 
apai Co.,  Ariz.  R.  A.  Thomas,  president;  Thos.  E.  Metcalf,  vice-pres- 
ident; W.  W.  Thomas,  second  vice-president;  J.  11.  Thomas,  secretary  and 
treasurer;  A.  M.  McDermott,  assistant  secretary:  preceding  officers,  W.  B. 
Sinmions  and  W.  B.  Metcalf,  directors;  Thomas  Brothers  &  Metcalf,  man- 
agers. Organized  March,  1900,  under  laws  of  Arizona,  Avith  capitalization 
$3,000,000,  shares  $1  par;  issued,  $2,350,000,  Lands,  38  claims,  area  750 
acres,  in  process  of  patenting,  in  the  Black  Hills  district,  showing  3  fissure 
veins,  carrying  oxide  and  sulphide  ores,  developed  by  shafts  ot  370',  120' 
and  250^,  with  several  tunnels,  giving  total  openings  of  3,670',  on  an  ore  body 
having  an  extreme  width  of  W  and  tmceable  4,000'.  The  property  gives 
a  good  surface  showing  of  slightly  auriferous  copper  carbonates,  assaying 
up  to  16%  copper.  Company  estimates  average  value  of  ores  at  8%  copper, 
with  small  gold  and  silver  values.  Has  a  50-h.  p.  steam  plant,  with  2  hoists, 
good  for  1,000',  and  several  mine  buildings.  Is  10  miles  from  nearest  railroad, 
and  lands  are  fairly  will  timbered  and  watered.  Company  plans  continuous 
development.  Management  seems  good,  and  property  is  considered  promising. 
MINING  EXPLORATION  CO.,  LTD.  ARGENTINA. 

Offices:  19,  New  Union  St.,  London,  E.  C,  Eng.  Col.  Sir  T.  Hunger- 
ford  Holdich,  chairman;  Wm.  Rich,  consulting  engineer;  F.  Lumely,  gen- 
eral manager;  F.  A.  Bagnall,  secretary.  Organized  Dec.  29,  1900,  with  cap- 
italization £175,000,  shares  £1  par;  issued,  £173,500.  Property  includes 
prospecting  rights  and  2  copper  mines.  La  Victoria  and  Las  Charcas,  in  Ar- 
gentina, circa  60  miles  from  Tinguiririca,  Chile,  which  is  the  nearest  rail 
point.  Management  estimates  100,000  tons  of  ore  in  sight  that  wall  aver- 
age 8%  copper  and  5  oz.  silver  per  long  ton.  It  is  planned  to  issue  £105,000 
in  new  capital,  and  from  proceeds  erect  a  reduction  plant,  with  mill  and 
smelter  capable  of  treating  30,000  tons -of  ore  yearly.  Property  and  man* 
agement  are  well  regarded. 
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MINNEAPOLIS  COPPER  MINING  &  WYOMING  &  MONTAHA. 

MILLING  CO.  H 

Letters  ri'tiinKMl  iinclHtineil  from  fonni^r  office,    Miritit^poliH,   and   froof^^ 
former  niiiie  offiius,  litMiKliT,  Mont.,  fuul  Encampment,  Wyo. 
MINNEHAilA  COPPER-GOLD  MINING  CO.  *      WASHINGTON, 

Oifict;:  30  Court  St.,  Iloston.  Mass.     Mine  ofliee.  DEinville,   Ferry  C 
Wash.     Ernest  C,  Wood,  consulting  engintM;»r,  8,  L.  Boyi»r,   supetliit«ri<ieQl 
Orgjiniised  under  laws  of  Maine,  with  capitali/Jition  $50^000,  shan?s  $1  par. 
Lands,  4  claims,  arc-a  circa  70  acn?s,  opened  by  several  shallow  shafts,  dee 
est  250',  and  a  206'  tunnel,  with  a  new  tunnel  start^l,  planned  tobe  1J2' 
long.     Mine  showB  a  vein  giving. assays  of  $14  to  $60  in  gold  and  cop 
with  a  12*  pay!?treak    assa^Hn^  $40  per  ton.     Made  first  shipment  of  oi 
Dec.   15,  1^03,  to  Granby  smelter,  and  miwle  shipmenti^,  during  1004,  p^ 
ing  net  returns  of  $250  to  $4CX)  per  cur,     Projif^rty  is  ref:arded  as  pronusing* 
MINNEHAHA  MINE.  MONTANA. 

()Hice  and  mine:  care  of  iXnlge  &  Kilbum,  owners  and  operators,  Bai^in. 
Jefferson  Co.,  Mout.  Mine,  2  niil*>s  from  Basin,  is  opened  by  a  200^  timntl, 
nhowing  two  narrow  veins,  with  paystreaks  of  H*  giving  18%  copper,  and 
8*  showing  13%  copper,  13  oz.  silver  and  $2  gold  per  ton.  Shipped  a  littiu 
on?  in  IdOi,  Presumably  idle, 
MINNESOTA  MINE.  MICHIGAN. 

f>>rTTprtny  won  nil  tjp.     Mine  now  owned  by  Micliigan  Copjx'r  Mining  Co, 
MIHNIE  GULCH  MINING  4  TUNNEL  CO.  COLORAIKX, 

Mine   otfiee:   «Silveiton,   San    Juan   to.,   Colo.     Ores  cany  gold,   «ilv 
and  c^fjpper.     IIiu?  steam  jK>wer.     PiTsumably  idle. 
MINNIE  HEALY  MINING  CO.  MONTANA, 

ProiKTty  sfild,  VMU\.  to  Butte  Con  hi  ion  Mining  Co. 
MINNIE  MABEL  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Ijpttcrs  returned   itnclainiud   from   fonui-r  mine  ofBce,   Ramblrr,    W^^o, 
MINONG  MINE.  HICHtGAN,! 

The  most   important  copper  property  on  Lsle  Royale,  MicliigHn.     H 
eeveral  shafts,  dcM^'pi^st  300'.     Uixmed  1874.  clo«3od  1879,  after  making  249  to 
650  Ibb'.  fine  eopixT.      Inscribed  in  Vol.  II. 
MINONG  RANGE  COPPER  CO.  WISCONSIN, 

Succeeded,  1906,  by  Rudolph  Land  Co.     De.scribed  in  Vol,  III. 
MmOVACA  BflNE.  WASHINGTOH, 

Mine  office:  care  of  WelU  &  Evans,  ov^Tiers,   Bossburg,  Stevens  CcK^^f 
Wft«fh.     Ores  carry  gold  and  copper.     Preflwmably  idle.  ^* 

MINT  GROUP,  WASHINGTON 

Office:   osLTe  of  D.   F.   Strob^ek,   owner,  Spokane,   Wash.     Lands,   oi 
Gold  Hillj  near  Myers  FalU,  Wa«hinKlon,  show  3  \ein»,  of  8'  to  25'  u*idth, 
giving  niisays  of  S%  copper,  5  oz.  silver  and  $8  gold  per  ton. 
N.  MIRANDA  y  CA.  CHILE. 

Office  and  min^.s:  Freirina,  Atacania,  Chile. 
MSKWABIK  DEVELOPMENT  ASSOCLATION.  LTD.  MICHIGAll, 

OfBce:  Lake  Linden,  Mkh.     Mine  office:  Plux^nix,  Keweenaw  Co.,  Mkh 
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Hon.  Charles  Smith,  president;  Alfred  A.  Guck,  soeretiiry;  Joseph  Boech, 
treasurer:  James  Chynoweth,  superintendent.  Organized  February  28, 
190^  onder  laws  c»f  Michigan,  with  capitalization  $35,000,  shares  $1  par. 
Laa-L,  1,224  acres,  in  5-57-31,  32-58-31  and  33-58-31.  Exploration  was 
')egun  June,  1903,  and  an  amygdaloidal  bed,  identified  as  the  Kearsarge 
'.ode,  was  located  circa  4  miles  northeast  of  No.  1  shaft  of  the  Mohawk  mine, 
the  northernmost  mine  opening  on  the  Kearsarge  bed.  Several  shallow 
shafts  were  sunk,  showing  copper  in  variable  quantities,  but  lacking  per- 
sistant values.  Main  shaft  is  ITO',  shou-ing  no  copper  in  the  bottom.  This 
lode  may  not  prove  the  Kearsarge,  which  possibly  lies  a  quarter  mile  to  the 
southeast.  Diamond  drill  borings  did  not  prove  encouraging,  and  funds 
becoming  exhausted,  the  property  was  closed  down,  late  in  1905. 
MINA  MISBfA  MATRACAL.  MEXICO. 

Office  and  mine:  Ind6,  Durango,  Mex.     Reinaldo  E.  Avila,  owner  and 
manager.     Ores  carry  copper  and  silver.     Has  steam  power 

misso\;la  copper  mining  co.  Montana. 

Office:  Mullan,  Idaho.     R.  R.  McCormick,  president;  Henry   Billings 
secretary.     I>evelopment  is  by  a  1,000'  tunnel.     Presumably  idle. 
MISSOURI  COPPER  CO.  MISSOURI. 

Letter  returned  unclaimed  from  former  office,  50  State  St.,  Baston. 
MISSOURI  COPPER  MOUNTAIN  MINING  CO.  MISSOURI. 

Letter  returned  unclaimed  from  former  office,  632  Century  Bldg., 
St.  Louis,  Mo.  Mine  office:  Sullivan,  Crawford  Co.,  Mo.  L.  M.  Barnard,  presi- 
dent; W.  H.  H.  Myers,  secretary;  M.  P.  Welton,  superintendent.  Capitali- 
zation $1,000,000,  sliares  $100  par.  I.ands,  74  acres,  freehoUl,  690  acres 
leasehold  and  options  on  7,428  acres  adjoining,  in  Crawford,  Franklin  and 
Washington  counties,  Missouri.  Mine  was  worked  in  a  small  way,  before  the 
middle  of  the  Nineteenth  Century.  Development  is  by  4  shafts,  and  by 
tunnels  of  240^  and  1,000',  showing  carlx>nate  ores,  with  hematite  gangue  and 
heavy  clay  gouge,  said  to  average  about  10%  copper.  Has  steam  power  and 
concentrator  with  a  Blake  crusher,  18"  and  22"  rolls,  4  New  Century  jigs,  Card 
concentrating  table  and  hydraulic  classifiers.  Smelter  has  a  40-ton  Allis- 
Chabners  water-jacket  furnace,  with  Root  blower.  Country  rock  Ls  mag- 
nesian  limestone,  ore  body  liaving  a  good  gossan  capping,  with  vein  showing 
chalcopyrite  and  iron  pyrites  in  the  sulpliide  zone.  Presumably  idle. 
MISSOURI  &  MEXICAN  MINING  CO.  MEXICO. 

Office:  Dwight  Bldg.,  Kansas  City,  Mo.  Mine  office:  Suaqui  de  Batuc, 
Ures,  Sonora,  Mexico.  Geo.  A.  Wit  tig,  president;  Leo  N.  Leslie,  secretary. 
Lands,  370  acres,  near  Todos  Santos,  on  the  Yaqui  river,  9  miles  north- 
west of  Suaqui  de  Batuc,  and  circa  100  miles  from  a  railroad,  said  to 
show  ore  carrying  values  of  $60  to  $300  per  ton.  Management  is  undetermined 
whether  to  ship  ore  to  a  custom  smelter,  or  to  build  a  reduction  plant  at  Suaqui 
de  Batuc.  Operations  presumably  hampered  by  the  uprising  of  the  Yaqui 
Indians. 
MITCHELL  DEVELOPEMENT  CO.  ARIZONA. 

Liquidated,  1906.     Fully  described  in  Vok.  IV  and  V. 
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MITCHELL  MINING  CO.  MEXICO. 

OHki*.  r»2  Wall  St .,  New  York-  Mine  olFice:  La  Dicha.  <jueiTfaTj»  Mexieci. 
Geo.  MitehelL  president;  Thoniii«  IL  Anden^aii,  vic€*-presidcnit;  Wni.  F» 
Flijhrer,  tr^ea-surer;  preceding  ulfieerw.  Snm«t*l  \\  Woodward,  ALirtin  F.  Morris, 
B.  F.  Cole,  Robert  K.  Morriniin,  ( itH).  \\\  Burleigh  and  Philip  S,  Dyer,  direct- 
ors; *K  Mel*.  Mellen,  serretary;  F.  E.  Beecher,  assistant  secretary,  E,  D.  EWm. 
general  nmMagt'r;  E.  E.  Noon^  mine  sui>enn  ten  dent;  Geo.  D.  Case,  snielu-r 
auperin  ten  dent;  <rtxi.    Ross,  master  meclianic. 

Organized  April  IG*  lfl02,  under  laws  of  Arizona,  with  capitiUization* 
$5,0(KJ,C>lK),  shares  $10  par;  issued,  $4,636,000.  Direct  title  to  the  min€S 
is  hold  thrt>ugh  La  Dieha  Mining  Sc  Smelting  Co.,  8.  A.,  organized  under  laws 
of  Mexico.  The  Mitchell  Mining  C*>.  controls  La  Diclia  «Jt  Pacific  Railroad  Co., 
which  lias  an  issue  of  $l,tX)0,yOU  VitukIh,  at  0%,  unden^'ritleii  by  Urge  sliare- 
holders  of  the  Mitchell,  and  giianmteed,  both  principal  and  interest^  by  the 
Mitchell  Mitiiiip  Co.  Knickerlmckor  Trust  Co,,  New  York,  registrar.  Amnial 
meeting,  hr>!t  Monday  in  April-  Further  reference  to  compiany'a  tinaticeb 
will  be  found  at  the  end  of  this  article. 

Mining  larnU,  1,800  [K^tenoncia^^,  area  4,446  acres,  include  La  Dieha, 
Mitchell,  McKinley,  Edward  A  II.  lienscy,  Odell  and  l^tst  Clianee  group), 
givhjg  hiiklings  of  a  solid  paralielograni  of  one  by  seven  miles,  with  the  axis 
of  the  tract  along  tiu*  t^trike  of  the  vein.  Theae  lands  are  in  the  districts  of 
Bravo[^  and  Tavares,  State  of  Guerrero,  circa  40  miles  in  an  air-line  from  Aca- 
pulco.oneof  the  best  ports  on  the  Pacific,  In  addition  to  mineral  holdings 
there  are  alxiut  1K,000  acres  of  plantation  lands  and  164,(J00  acrew  of  virgin 
timber  kind<.  latter  earrj^ing  medium  and  higli-grade  woods,  including  mmt 
good  oak,  yellow  pine,  and  hanlwomls,  assuring  an  abundant  supply  of  timber 
for  mituijg,  bnildiug  and  ctirtunercial  purposes.  All  ImhU  arc  osvned  iti  fee. 
The  district  is  fertile  and  hetdthy,  with  an  excellent  climate,  the  tempemlure 
avem.ging  74°  Fahrenheit.  El  Rincon  ranch,  area  18,000  acres,  lias  HJM} 
HilTee  treot^,  16,000  cacao  trees,  piueupples,  oranges  otc,  and  al^o  grows  com 
and  other  cereals  and  vegetables,  beside  grazing  birge  herds  of  cuttle  and 
flocks  of  sheep,  the  ranch  furnishing  all  food  svipplies  for  the  ^^orkiuen  em- 
ployed at  the  mines. 

The  principal  mining  prtiperty  is  La  Dicha  group,  lying  circa  2,00(y  above  i 
sea-level,  oomprising  various  locations,  on  a  eontinuoun  vein  of  sulphide  ore 
upwards  of  5  miles  in  lengtli,  cotitinuity  Ix-ing  prfiven  by  a  beax-^-  gotuiau  cap- 
ping, and  alH<j  a  series  of  mountain  wt reams  that  ha\'e  crosscut  the  vein  down 
to  the  sulpliide  zone,  at  intervals  of  a  quarter  to  a  half  mile,  the  width  of  llii'*  i 
ore  bixly  varying  from  150' to  225'.     Country  rocks  are  grani te- porphyry,  , 
limestone,  schists  and  quartzite,  the  ore  body  having  a  granite  footwaJl  and 
iicliistose  lianging.     This  ore  body  has  been  exposed  to  a  depth  of  745*  at  on©  ] 
point,  by  a  stream  cutting  thnnigh,  and  is  estimated,  by  Mr.  MileheU,  to  con-  < 
tain  at  least  9^000,000  tons  of  4%  self-fluxing  Bulphide  ore.     In  addition  to  I 
this  copper  vein,  the  company  lias  \ipon  it-s  extensive  landed  holdings  proiuib- 
tng  bodies  of  coal  and  iron  ore,  also  veinA  carrying  gold  and  silver.     Bek>w 
the  gos^san,  and  above  the  chaleopyrite  that  forms  the  great  bulk  of  the  ore 
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in  La  Dicha  vein,  Is  a  layer  of  1'  to  6'  of  chalcocite,  ranging  from  slightly  dis- 
seminated to  massive,  and  assaying  50%  to  74%  in  copper  tenor.  Tunnel 
No.  2  shows  about  12,000  tons  of  this  extremely  rich  ore.  The  vein-matter 
is  essentially  pyrrhotite,  pyrite  and  chalcopyrite,  forming  a  self-fluxing  ore, 
requiring  no  concentration. 

The  development  of  the  mine  has  been  aided  greatly  by  nature,  in  cross- 
cutting  the  vein  at  numerous  points.  The  Rio  Alcaparosa  parallels  a  consider- 
able portion  of  the  vein,  receiving  as  affluents  numerous  smaller  streams  that 
have  cut  across  the  vein  at  approximately  right  angles.  These  streams  have 
worn  down  thdr  beds,  sometimes  for  hundreds  of  feet,  affording  perfect  crosa- 
sections  of  the  ore  body. 

Devdopment  is  mainly  by  tunnels,  which  will  afford  cheap  extraction  for 
some  time  to  come.  The  mine  has  8  shafts  and  14  tunnels,  with  a  total  of  about 
14,000^  of  openings,  all  of  the  shafts  and  tunnels  being  in  ore.  The  principal 
developments  are  between  shaft  No*  1  and  tunnel  No.  8,  a  distance  of  about 
2,800^,  in  which  are  about  3,000^  of  shafts,  tunnels,  crosscuts  and  winzes,  estim- 
ated to  expose  4,500,000  tons  of  ore.  Shafts  are  of  the  following  depths; 
No.  1,  SOO';  No.  2,  105';  No.  3,  300^;  No.  4,  105';  No.  5,  130';  No.  6,  305'. 
Tunnds  areof  the  following  lengths:  No.  1,65';  No.  2, 151';  No.  3, 130';  No.  4, 
253';  No.  5,  74';  No.  6,  690';  No.  7,  338';  No.  8,  470';  No:  9,  640';  No.  10,  85'; 
No.  11, 356';  No.  12,  308'.  Timnels  Nos.  4, 6, 8,  and  9  have  tram-tracks.  All 
shafts  are  of  full  2-comparment  size,  solidly  timbered  and  equipped  with  tem- 
porary wooden  shaft-houses,  iron-sheathed.  The  mine,  was  very  carefully 
sampled,  1905,  in  10'  sections,  average  as8a3rs  by  sections  running  2.25%  to  8% 
in  copper  tenor,  with  an  average  of  4%.  President  Mitchell  states  to  share- 
holders that  the  ores  of  the  mine  will  average  6%  copper.  In  August,  1904, 
the  company  claimed  to  have  861,975  tons  of  ore  blocked  out  for  stoping,  with 
6,898,636  tons  in  sight.  Owing  to  mine  being  opened  by  tunnels,  no  heavy 
mining  plant  is  required.  The  power  plant  includes  two  40-h.  p.  and  two 
120-h.  p.  hoists,  two  Rand  air-compressors  and  12  power  drills.  The  con\pany 
has  a  general  store  and  a  village  of  dwellings,  small  but  comfortable,  for  its 
workmen.  The  supply  of  native  labor  is  ample,  and  the  workmen  are  fairly 
efficient,  wages  ranging  from  29  cents  to  42  cents  gold,  per  day,  for  natives. 

About  3  miles  from  the  southern  end  of  the  mine  is  the  Rio  Papagalla, 
giving  an  available  head  of  200',  if  reached  by  a  tunnel  of  about  1,000'  length, 
which  would  develop  about  8,000  h.  p.  in  the  dry  season.  There  also  is  a  smaller 
water-power  available,  on  the  Rio  Alcaparosa,  for  which  a  350-h.  p.  plant 
is  said  to  have  been  ordered,  for  the  operation  of  hoists,  power  drills,  sawmill, 
ice-plant  and  electric  lighting.  It  has  been  estimated  that  these  two  streams 
could  be  made  to  develop  about  20,000  h.  p.,  or  twice  the  estimated  power  re- 
quired for  mining  and  railroad  use. 

The  smelter-site,  at  a  75'  waterfall,  is  ample  to  acconmiodate  a  very  large 
reduction  plant.  The  smelter  has  a  200-ton  Mitchell  economic  hot-blast  fur- 
nace, and  a  300-ton  blast-furnace  of  the  same  make  was  being  installed  in 
March,  1906.  Blast  is  furnished  by  3  Root  blowers.  The  eonvortcr  plant,  of 
25  tons  daily  capacity,  has  one  stand  and  3  shells,  turning  out  blister  copper  o^ 
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99%  tenor,  carrying  gold  and  silver  values  not  stated  by  oompaoy.    Wood  and 
charooal  are  uaed  for  fuel,  as  well  as  coke. 

La  Dichft  &  Pacific  Railroad,  controlled  by  the  Mitchell  Mining  Cb.^  will 
be  83  miles  long,  running  from  the  mines,  near  Chilpancingo,  t^  Puerto  Mai^ 
qiiGz,  3  t/o  10  miles  south  of  Arapul^o,  The  surveys  were  completed,  and  con- 
tracts for  gmding  and  luying  f^teel  were  let,  early  in  1906,  Steam  will  be  the 
mofivft  povver^  at  the  etart,  and  t!ie  road  will  be  of  narrow^  gauge,  but  it  Is 
planned  to  widen  the  gauge  and  electrify  the  line,  eventually.  In  addition 
to  handling  the  Mitchell  company's  business,  the  road  will  secure  an  extensive 
and  profitable  traffic  from  the  sugar  haciendas,  ranches  and  t  imber  t  racts  along 
its  line.  The  Mexican  government  has  granted  exemption  from  import  duties 
on  rails,  bridge  material,  rtilling  stock  and  e<iuipment  of  every  nature^  for  Uie 
railroad  jand  has  granted  eimilar exemption  on  machiner>^  retpured  by  the  mine. 

Produetion  for  1905  it*  not  given,  which  is  a  mistake,  but  is  estimated  by 
the  Copper  H  andhook  at  3 ,01X1,000  llrxs. ,  which  may  be  too  high.  The  company 
was  reported  to  be  making  15  tons  of  65%  matte,  etiual  to  nearly  10  tons  fine 
copper,  late  in  1905,  but  these  figures  lack  verification. 

A  5%  dividend  waa  declared  December,  1905,  but  apparently  this  was  a 
promised  dividend  only,  payable  in  bi-monthly  installments  of  1%,  the  first 
installment  of  1%  being  paid  Jiinuary  10,  1906,  and  apparently  the  second  in- 
stallment was  paid  in  March,  1906,  but  in  May  the  di\'idend  was  passed,  the 
reason  given  being  ()he  cost  of  enlarging  the  plant,  etc.  The  Copper  Hand- 
book can  but  repeat  its  criticism  of  one  yetir  ago,  and  empltasixe  its  previous 
statement,  that  the  Mitchell  m  not  yet  on  a  basis  where  dividends  can  be  paid, 
without  injury  to  the  standing  and  material  welfare  of  the  company.  The 
PMitchell  is  a  big,  low-grade  property,  that  w\l\  cost  millions  of  dollars  todevelop 
and  equip  to  a  point  commensunvf  e  with  its  sixe.  The  high-grade  orea  can  be 
run  through  a  small  smelter,  and  made  to  pay  small  dividends,  but  such  a  policy 
is  a  seriously  mistaken  one,  and  will  result  di*a*5trously,  beyond  qu^tion.  Mr. 
Mitchell  is  an  experienced  mining  man,  and  an  even  more  experienced  smelter 
man»  but  whatever  profit  the  mine  may  lie  able  to  earn  on  Its  present  limited 
production  should  be  put  back  in  the  mine  — every  dollar  of  it — and  in  all  like- 
Uliood  more  with  it,  for  at  least  two  years  to  come. 
MITSU  BISHI  GOSHl-KWAISHA*  JAPAH, 

Office:  Mitsu  Bishi  Bldg.,  Yaesuclio  Itehome,  Koiimachi-ku,  Toldo,  Japan. 
Mine  offices:  as  given  in  detailed  mine  descriptions  foUowingt  K.  Nambu, 
president;  8.  Harada,  vice-president;  8.  Sho,  secretary;  R,  Tayakawa, 
treasurer;  A.  Yamada,  general  manager.  Company  is  an  exteninve  producer 
of  copper,  its  principal  mines  being  the  Yoshioka,  Arakawa,  Makamine,  Owar- 
uziw^,  ranking  in  impfirtance  In  alx)ut  the  order  given,  also  the  Omodaaiy 
Ikuno,  Hado  and  other  snUiUiT  miners. 

The  Yoshioka  mine,  at  Fukiya-mura,  Kawadami-gori,  Bitchu,  M.  Fuji- 
oka,  general  superintendent,  has  water  and  electric  powder,  with  a  50-ton  smdt- 
er,  and  employs  circa  1 ,000  men.  Thi^  mine  was  very  difficult  of  access,  until  a 
new^  roatJ  was  built,  by  the  present  owners.  The  mine,  opc^ned  circa  1806,  Imis 
been  worked  continuously  since  that  time,  but  never  was  a  large  producer,  uatU 
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taken  by  the  present  owners,  in  1873.  Ore  is  chalcopyrite,  associated  with  irou 
pvTites,  pyrrhotite  and  sphalerite,  with  quartz  gangue,  and  averages  9%  cop- 
per after  dressing.  Ore  occurs  in  veins,  in  countrj'  rocks  of  clayslate,  sandstone 
and  schalkstdn,  traversed  by  porphyry  dykes.  Production,  1900,  was 
1,7?2,000  momme  silver  and  1,081,346  lbs.  fine  copper,  and  is  consid^- 
ably  larger  at  present,  the  mine  having  developed  well,  during  the  past 
5  years. 

The  Arakawa  and  Hisanichi  mines,  M.  Ooye,  general  superintendent,  are 
at  Akawa-mura,  Senhoku-gori,  Ugo.  The  Arakawa,  formerly  known  as  the 
Ugaiwa  mine,  was  reop«[ied  1871,  and  after  passing  through  various  hands, 
was  bou^t  by  the  present  owners,  in  1896.  Country  rocks  are  of  Tertiary  and 
Quaternary  ages,  including  homblende-andesite,  liparite  and  propylite,  numer- 
ous parallel  veins  being  found  in  the  propyUte,  with  strike  approximatdy  north- 
east and  southwest.     Production,  1900,  was  566,268  lbs.  fine  copper. 

The  Hisanichi  mine,  near  the  Arakawa,  shows  6  principal  veins,  the  lai^g- 
est  known  as  the  Ugaisawa,  averaging  about  24'  width,  with  one-third  pay 
ore,  but  occasionally  branching  into  several  small  veins.  The  other  workable 
veins  range  5'  to  7'  in  width.  Ore  is  chiefly  argentiferous  chalcopyrite,  associ- 
ated with  iron  pyrites,  and  frequently  carrying  native  copper,  cuprite,  chryso- 
coUa,  sphalerite  and  galena,  with  a  quartz  gangue.  The  property  has  water 
and  electric  power  and  a  50-tpn  smelter,  employing  circa  1,200  men.  Produc- 
tion, 1900,  was  1,734,522  lbs.  fine  copper. 

The  Makamine  mine,  at  Kitakata-mura,  Higashi-Usuki-gori,  Hyuga,  was 
idle  for  many  years,  until  reopened,  circa  1896,  by  the  Mitsu  Bishi  company. 
The  ore  is  chalcopyrite,  associated  with  iron  pyrites,  averaging  3.5%  to  4%  ir 
copper  tenor.  The  property  has  been  modernized  in  equipment  and  methods, 
and  production,  1900,  was  1,208,282  lbs.  fine  copper. 

The  Osaruzawa  mines  are  at  Hanawa,  Kazuno,  Rikuchu,  Japan. 
K  Ishihara,  superintendent;  K.  Okamoto,  smelter  superintendent;  W.  Matsu- 
hashi,  mine  superintendent;  K.  Ikeda,  mill  superintendent;  T.  Kawamura, 
engineer.  These  are  very  ancient  mines,  opened  in  the  Eighth  Century,  but 
were  worked  for  gold  only,  until  circa  A.  D.  1650,  when  copper  ores  were 
developed.  Lands,  circa  1,000  acres,  also  200  acres  miscellaneous  lands, 
in  the  Kazuno  district.  Ore  is  mainly  chalcopyrite,  with  occasional  bomite 
and  a  little  native  copper,  associated  with  iron  pyrites  and  small  quantities 
of  hematite,  sphalerite  and  galena.  Native  gold  is  found  also,  mixed  with 
the  copper  ores,  and  in  a  quartz  fahlband,  gold  values  occurring  mainly  in  the 
upper  workings.  Veins  are  very  numerous,  ranging  from  5"  to  30'  in  width, 
with  an  average  of  perhaps  3'.  The  veins  are  very  persistent  in  strike,  and 
hold  workable  to  an  average  depth  of  circa  500',  traversing  Tertiary  shales 
and  tuffs,  with  intrusive  augite-andesite  and  liparite.  The  Osaruzawa  mineB 
are  opened  by  8  working  shafts,  deepest  470',  and  7  main  tunnels,  longest 
7,500',  and  have  upwards  of  15  miles  of  underground  workings.  The  smelter 
has  two  40-ton  water-jacket  blast-furnaces  and  a  250-h.  p.  electric  plant,  turning 
out  blister  copper  99.09%  fine.  The  Osaruzawa  mines  employ  circa  1,000 
men,  and,  in  the  1,200  years  of  operation,  have  produced  immense  quantities 
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of  gold,  silver  atid  coppf*r.     Product  inn,  1902,  was  2,44S»UOO  Ibd.  fine  copper. 
with  considerable  gold  and  siKxT  valuPH. 

Tlie  iknin}  mines,  at  Ikunn,  najinia,  under  the  gc'lieml  s\iperiiiteiidetic«?  | 
of  T.  Horit  employ  eirea  I,0()0  men  and  have  stetiinf  ele<*trie  and  water  p<jwer. 
These  vaUiuble  niint?^  wcit2  discovered  A,  D.  H(J7,  and  in  the  penod  ir»9t»-IU2U, 
were  extensively  worketl,  under  the  management  of  tlieTokugawagovemiHent, 
being  taken  over  by  tlie  Imperial  government  in  lH()ii,  and  sold  to  the  present 
owners  in  1890.  The  thrw  princijiul  iiiine«  of  thb  group  are  the  Taiici»  Kana- 
giuse  a^d  Ka^sei.  Tlie  Tawei  mine  luis  i\,  principal  vein  averuging  14'  in  width. 
with  numerous  branche^t  tm versing  liparitet  propylite  and  Tertiary  lulls* 
earrj^ing  argentite,  native  gtild  and  *^ilverr  chalcopjTite,  malachite,  sphalerite, 
g:ilena  and  iron  pyrites;.  The  Kanaga^^e  mine,  nearby,  ha^  the  same  counlrj' 
rocks  as  the  Tiisei,  but  is  tmversed  by  basalt  tlykes,  a  greiit  fauU-seam  'MY  to 
40'  in  width,  filletl  with  hrfH:Tiated  country  rock,  showing  0  veins  carrying 
native  copper,  bomite,  chaleopyrite.  tcti-ahedrite.  argentite^  @tibnit«,  sphal- 
erite, pyrargyrite  and  g-aleoa.  The  KaKei  mine  hiis  a  coiuitry  rock  of  diorite^ 
Imversetl  by  liparite  and  prttpylite  dykes,  metalliferous  veins  occurring  in  tlit 
diorite,  and  carrying  chaleopyrite  and  native  silver,  w*ith  ores  of  antimonVr 
lead,  zinc  and  silver.  Pmdnction,  19(X),  wils  9H4,3oo  Uxh.  fine  copjK*r, 
l,200,t»32  inonime  i^ilver  and  2ilJViO  momine  gold.  • 

The  Omodani  oune,  at  Kaini-Anana-mura.  Ono-gori,  Echigo,  is  an 
ancient  property,  opened  A.  !>,  1350.  I'he  miiu?  ba«  ntimerous  f-tnall  veins, 
none  exceeding  4'  widi  h,  carrying  boniite,  chaleopyrite,  sphalerite  an*|  gal<!ina, 
all  argent iferotts  and  nhowing  occasional  native  silver.  l*rtKluctiou,  1000 
was  014,438  lbs,  fine  copper  and  10!i,G82  momme  fin»'  silver. 

The  Saw^atari  mine,  at  Kitakata-mura,  Higashi-gori,  Uyugu,  adjoins  the 
Hibira  mine.  Ore  oecurj^,  as  small  lenses,  in  paleozoic  daynlate  juid  sand 
stone,  and  production,  1900,  w^as  137,191  ll>J.  fine  copper. 

The  iSado  mines,  at  Art\kawa-cho,  Inland  of  8ado>  are  425  miles  from  Tokio, 
and  have  Y.  Triu  as  general  Buperint^jndcnt,  The  pn>j>crty  wiis  owned  by 
the  Mlkadot  and  operatwl  as  a  sort  of  govenmient  mining  school,  until  181W, 
when  IxHight  by  tlic  Mitsu  Bishi  comjaany.  The  mines  have  auriferous  and 
argentiferous  copper  ores,  being  essentially  gold  pn>ducers,  and  are  eipiipped 
with  steam,  water  and  elwlric  power,  and  an  exceptionally  good  plant  of 
modem  nriining  machinery.  Production  1905,  by  all  mines,  was  12,727,d44 
II  »s.  fine  copper. 

The  Mit«u  Blnhi  Gotshi-Kwaisha  is  one  of  the  four  argc  copper  minnii^ 
companies  operating  iti  Japan,  and  sliarcs  w4th  the  others  Uic  hon* 
or  of  being  exceptionally  progressive  and  successfid.  The  8\ic<i«ss 
lias  lint  been  won  by  the  pa-^session  of  minen  of  altogether  exctjptiotial  value, 
although  the  conipany  has  some  excellent  propcrtie--?,  but  rather  has  been  secur- 
ed by  development  along  modem  lines,  with  the  aidof  the  best  techniiml  skill, 
and  the  most  nnxlem  methods  and  appliances,  In  mining  and  metallurgy 
Bruins,  experience  and  courage  make  succeivsrul  copper  min^,  in  Japan,  J unt  at. 
they  do  in  eveiy  other  country  where  employed* 
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Mine  office:  Funateu,  Yoshiki-gori,  Hida,  Japan.  Bichru  Matsuda  and 
C.  Tanikawa,  superintendents.  The  Kamioka  mine  is  essentially  a  silver- 
lead  pitxiucer,  making  a  little  copper  as  a  by-product.  Ores  are  principally 
argentiferous  arsenopyrite,  galena,  sphalerite  and  pyrite,  and  chalcopjiite 
associated  with  occasional  malachite  and  chrysocolla.  The  property  has 
steam  and  electric  power  and  a  small  smelter,  employing  circa  600  men,  pro- 
duction and  forces  having  been  materially  increased,  since  bought,  1896,  by 
Mitsui  A  Ck).  Production,  1900,  was  537,487  kin  of  lead,  148,670  momme 
silver  and  only  8,475  lbs.   fine  copper. 

The  Mozumi  mine,  at  Kamioka-mura,  Yoshiki-gori,  Hida,  near  the 
Kamioka  mine,  is  an  old  property,  opened  1573,  and  is  primarily  a  silver-lead 
mine,  but  secures  a  little  copper  as  a  by-product.  Production,  1900,  was  only 
about  one-tenth  as  much  fine  copper,  as  was  secured  in  1897. 

In  addition  to  metalliferous  mines,  Mitsui  &  Co.,  are  extensive  miners 
of  coal,  and  their  various  properties  are  handled  with  technical  skill,  and  are 
equipped  on  modem  and  effective  lines. 
MTTTERBERG  COPPER  CO^  LTD.  AUSTRIA. 

Offices:  16,  St.,  Helens  Place,  London,  E.  C,  Eiig.  Mine  office:  Innsbruck 
Tyrol,  Austria.  Employs  circa  500  men.  C.  C.  TumbuU,  chairman;  G.  B. 
EUdngton,  vice-chairman;  preceding  officers,  J.  Oppenheim  and  G.  Muir 
Ritchie,  directors;  H.  Read  Smith,  secretary;  Rood  Addie,  consulting 
engineer;  Chalmers,  Wode  &  Co.,  auditors.  Organized  December  14, 
19a5,  with  capitalization  £200,000,  shares  £1  par;  issued,  £75,000.  Shares 
are  listed  on  the  London  Stock  Flxchange. 

Lands,  10  mining  claims  and  10  praspecting  claims,  area  1,551  acres, 
also  3,304  acres  of  timber  lands,  15  miles  from  Bischofshofen,  midway  between 
Salzburg  and  Innsbruck,  in  the  Austrian  Tyrol,  including  the  Mitterberger 
mine.  Country  rocks  are  argillaceous  Silurian  schists,  limestone  and  dolo- 
mite, showing  3  parallel  veins,  known  as  Josephi,  Johanni  and  Marien,  of  6' 
to  9'  average  width,  carrying  auriferous,  argentiferous  and  nickeliferous  chal- 
copyrite,  associated  with  arsenopyrite,  pyrrhotite,  and  spathic  iron  ore,  with 
gangue  chiefly  of  quartz.  These  veins  do  not  carry  values  simultaneously, 
there  being  only  one  payable  lode  in  a  given  cross-section,  mineral  values 
switching  from  time  to  time.  The  veins  carry  high  vahies,  in  stringers  of  1" 
to  30^  i^idth,  with  balance  of  ore  body  payable,  and  averaging  perhaps  3% 
copper.  This  mine  has  been  worked  for  many  years,  and  lias  extensive 
underground  openings,  being  estimated  to  show  3,000,000  tons  of  ore,  with 
circa  400,000  long  tons  blocked  out  for  stoping.  The  mine  was  developed 
exclusively  by  tunnels,  with  small  concentrators  at  the  portals,  whence 
selected  ore  was  sent  13  miles,  to  Ausserfelden.  for  smelt  ing.  The  smelter  is 
very  old-fashioned,  and  is  to  be  rebuilt  upon  a  modern  scale,  and  the  company 
plans  making  a  considerable  outlay  in  mining  development  and  in  building  a 
new  concentrator  and  smelter,  x^ith  capacity  to  make  circa  4, .500 ,000  [xiunds 
fine  copper  yearly.    Two  shafts  will  be  sunk,  to  open  the  deeper  levels  of  the 
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mine.     Production,  in()5,  wa.s  1,254,4^K>  Ibw.   fine  copper     Managanent  m 
considereci  gt)od,  and  the  property  is  n^ganlnd  a»  docidcdjy  promising 
MITTERBERGER    KOTFERGEWERKSCHAFT.  AUSTRIA* 

Sucf-eeded.  I J  etc  tuber,  l9<)o,  by  Miitcrberg  Cbpper  Co.»  Ltd. 
MIZUSAWA  MWE,  JAPAR. 

Uwn*KJ  by  FtirukawB.  Copper  Co. 
MOAB  COPPER  MDflRG  CO.  N.  UTAH. 

Otrice  and  mine:  Moab,  Grand  Co.,  Utah,     Organized  Nov,  2,    1905,  un- 
der lawH  of  Utah,  to  take  over  sundry  cIoimB  in  the  La  Sal  district. 
MOBILE  MINE.  GEORGIA. 

An  *)ld  and  idle  mine,  slightly  developed ^  in  Fannin  county,  Georgia. 
MIHA  MOCTEZUMA.  MEXICO. 

Mini)  ol!icc:  San  Jos^  de  Guadalupe,  Durango^  Mex.     Itoman  Gaitau, 
owner  anil  inanuger.     Is  openetl  ]>y  timiu'l. 
MOCTEZUMA- ARIZPE  DEVELOPMENT  CO.,  S.  A.  MEXICO* 

Offite  and  mine:  Apartado  130,  La  Catumea,  Sonom»  Mexico,  J.  I*. 
Ilflllilian,  preskliMii;  Jame«  A.  Kirk,  viecvpresident;  (J,  IL  Canh,  secretary; 
V,  II.  Walling,  treasurer;  F,  S.  Wilheltn,  manager^  Organized  Novcmibcr  211, 
1903,  under  Uiws  of  Arixoiui,  with  capitalLtation  $KtHKKOOC),  shares  So  ^:iar: 
issueti,  $1  fX),0(Xi:  Lards,  765  eluinis,  l>nng  eirca  17  mile*  sout  heast  of  Caiuinm» 
including  the  Alaeran  niinCt  of  75  jwrtt*nonoias;  Kl  Rey  de  Cobre,  of  rj5  per- 
tenencias;  Victoria,  of  24  iMrieneneiiis,  and  Palo  Seco,  of  86  pert<?nencias. 
The  Alaerun  nnrie  hrus  a  L'SO'  shaf f ,  showing  oxidiued  ore  of  SlfX)  to  $120  per 
ton  value,  on  the  lUU'  level,  and  .sulplndt;  orcis,  worth  up  to  $150  per  ton,  on  the 
150'  level.  Two  c^irloads  of  second  grade  ore,  shipped  AprU,  1906,  gave  snielt 
retunus  of  $75  per  ton. 
MOCTEZUMA  COPPER  CO.  MEXIC 

Olhee:  20-UU  John  SL,  New  York.     Mine  oflfiee:  Naoozari*  Moct^xumft," 
Sonom,  Mexico.     Employs  circa  600  men.     Jas.  Douglas,  president;  A.  C. 
Jamc9,  vice-president;  Geo.  Not  man,  se<Tetary  and  treaj^urer;  Ja».  S,  DoiigW, 
Buijerintendent ;  Geo.  Kingdon,  mine  superintendent;  Al,  Bemer,  mill  sujierinteit'^ 
dent;  D.  S.  Giddhigs,  t^ngineeri  Dr.  A.  Bandberg,  metallurgist.;  Goo.  M.  Doug 
las,  superintendent  motive  |>ower,   Orgimize<l  under  laws*  of  West   Virginm^| 
with  capitalization  $3,llO0,0tX).     Is  a  elosc  corjx>ration,  owned  and 
by  the  members  of  the  finn  of  Phelps,  Dodge  &  Co. 

I^nds,  Bundry  clainiH,  art?a  einii  2,<XX>  aeres,  in  the  Moetezuma  and  Aril 
difitrict-s  of  Sonora,  include  the  Pilarc^  (\<^  Nacoxari  mine,  6  miles  ea^t  of  Nooo-1 
«ari,  alfcto  the  Judrez  and  NicohiH  ranches,  area  circa  35,000  acres,  the  mine  lying 
inan>ugh,hdly  country,  near  the  divide  between  the  Ya«ini  and  UpoHura  riv- 
ers. The  ores  occurs  in  abroad  friction  jsone,  in  whidj  the  original  rock  hji»  licen 
broken  into  pieces  ranging  in  she  from  gmvel  up  to  mftS8tMc»f  many  tons  in 
weiglit,  the  country  rrwk  in  thin  en i^heil  /one  LK?ing  porphyiy,  which  also  is 
the  matrix  of  the  ore,  this  being  mainly  iiurifcmu^  ehalropyrite,  with  iH'i*iwiii»nAi| 
bomite,  aasnciated  with  ip»n  pyritf*,  with  no  clearly  defined  frjotwrdl  and  wifill 
a  hanging- wall  dipping  at  au  angle  of  about  ^li°.     There  is  a  sTt^aU  outcrop  of 
ncli  carbonate  ore,  but  cropping^  arc  mainly  rcd-tstaiutxl  p<»rphyr>'.  ?>l)Owin«f 
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considerable  low-grade  hematite.  The  leached  zone  b  about  W  in  deptli  only, 
with  pay-ore  coming  in  at  GO'.  The  ore  body  apparently  Is  about  800'  wide 
by  1 ,500'  long,  on  surface,  the  area  increasing  at  depth.  The  matrix  Is  a  fine- 
grained silicious  rhyohte,  and  the  ore  averages  about  2.7%  in  copper  tenor,  as 
mined,  before  concentration.  Development  is  mainly  by  tunnel,  the  3,500* 
Porvenir  tunnel  having  20^  gauge  railway  tracks,  with  extensive  drifting  at 
either  side,  \*'ith  storage  bins  in  a  25x100'  chamber,  to  which  ore  is  milled  down 
from  the  upper  workings.  The  main  working  shaft  is  600'  deep,  with  4  levels 
opened,  showing  some  enormous  stopes,  one  of  which,  No.  4,  on  the  3d  level, 
is  85'  high,  125'  wide  and  150'  long.  The  mine  has  shafts  of  2,570'  aggregate 
depth,  and  tunnels  with  a  total  length  of  5,100',  the  underground  workings 
exposing  an  immense  amount  of  ore,  with  1,500,000  tons  blocked  out  for 
stoping. 

The  600-ton  cdhcentrator,  in  2  sections,  is  equipped  with  2  Blake  crushers, 
4  sets  of  54x3*  roughing  rolls,  2  sets  of  finishing  rolls,  24  revolving  screens,  48 
Hartz  jigs,  ten  5'  H^mtington  mills,  56  six-foot  Frue  vanners,  20  Bartlett  tables, 
hydraulic  classifiers  and  7  settling  tanks.  Slimes  from  the  settlers  are  worked 
by  vanners  exclusively,  and  rolls  arc  used  in  crashing,  to  obviate  sliming,  as  far 
as  ]X)ssible.  Tailings  are  reground  and  treated  on  Frue  vanners.  The  power 
equipment  of  the  concentrator  includes  five  50-h.  p.  motors,  eight  30-h.  p. 
motors  and  one  20-h.  p.  motor.  This  concentrator,  designed  by  Dr.  L.  D. 
Ricketts,  saves  upwards  of  90%  of  the  original  ore  values,  although  the  ore  is 
not  easily  amenable  to  treatment.  The  matter  of  increasing  the  mill  to  a  daily 
capacity  of  1 ,000  tons  is  said  to  be  under  consideration. 

Mine,  mill  and  smelter  are  connected  by  a  6-mile  narrow-gauge  railway, 
and  it  is  planned  to  rebuild  and  extend  this  line. 

The  smelter,  five  miles  from  the  mine,  has  two  42x130*  elliptical  water- 
jacket  furnaces,  of  the  Copper  Queen  type,  flanked  by  tilting  wells  that  can 
be  tilted  both  front  and  rear.  A  75-h.  p.  dynamo  furnishes  blast.  Fumes 
from  converters  and  furnaces  pass  into  an  8'  horizontal  steel  flue,  leading  to  a 
f  50^  brick  flue,  discharging  into  a  70'  brick  stack.  The  converter  department 
has  2  stands,  with  96x1 14*  shells,  of  the  CJopper  Queen  type.  The  smelter  was 
closed  September,  1904,  upon  completion  of  the  railroad  line  from  Cos  to 
Nacozari,  all  concentrates  going  to  the  Douglas  Reduction  Works  of  the  Cop- 
per Queen,  77  miles  distant,  over  the  Nacozari  Railroad,  owned  by  Phelps, 
Dodge  &  Co.,  and  built  for  the  Moctezuma  mine. 

The  Moctezuma  has  steam  and  gas  power,  mainly  the  latter,  which  has 
proven  more  economical.  The  gas  plant  has  Loonus-Pettibone  generators, 
making  both  producer  and  water  gases,  which  are  stored  in  separate  gasometers 
of  15,000'  and  5,000'  capacity,  respectively,  gases  being  mixed  in  due  propor- 
tions before  use.  The  consumption  of  fuel  is  under  3  lbs.  of  very  inferior  wood 
per  h.  p.-hour.  The  power  plant  has  8  single-cylinder  lOO-h.  p.  Crossley  gas 
engines,  of  the  4-cycle  type,  with  IS.S'' cylinders  and  24*  stroke,  miiking  200 
revolutions  per  minute,  each  direct-connected  to  a  65-kw.  direct-current  gen- 
erator, and  one  200-h.  p.  Crossley  engine  driving  a  150-kw.  generator.  Power 
lor  the  various  departments  of  the  mine,  concentrator  and  smelter,  is  furnished 
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including  stibio-domeykite,  TOohawk-whitneyite.  mohawkite  and  keweenawit 

the  two  bt  ter  being  peculiar  to  thi^  mine  ami  described  in  the  chapter  on  miner- 
alogy. 1  he  most  important  comuiereially  i.s  moimwkitei  this  occurring  in 
considerable  quantities  in  the  upper  nortti  drifts  of  No.  1  shaft,  the  vein  rang- 
ing 3"  to  3'  in  width  and  being  niineraUzed  at  the  crowing  of  the  limygdjiloid 
bed,  and  for  an  indefinite,  but  usually  short,  distance,  on  either  side.  The 
mohawkite  and  allitn:!  arsenides  of  copper  occasionally  oe^^ur  massive,  but 
commonly  are  disHeruinaled  in  an  arenaceous  gangxje,  and  after  hand-cobbing 
carry  values  of  SICM)  to  1151)  per  ton.  On  the  6th  and  7th  levels  the  mineral 
fX)ntent.s  of  the  priiiciptU  fissure  vein  are  small,  and  apparently  the  produc- 
tion of  mohawkite  for  the  future  will  iae  trifling. 

Tlte  Mohawk  has  5  shafts,  nunil>en.'<l  from  north  to  south.  New  mine 
openings,  1905^  aggregutetl  10,812',  The  mine  is  running  eircaSO  power drills- 
The  u^e  of  concrete  stringers  \\m  begun  in  UK)'^,  in  shafts  1,2,  3 and  4,  at  the 
bottfim  of  the  wooden  timbering  formerly  installed,  and  No*  5  lias  concrete 
stringers  from  eurface.  The  wooden  wteejiers  in  the  four  oldeT  and  deeper 
shafts  will  be  replaced  by  concrete,  from  tune  to  time,  as  the  wood  decays. 

No.  1  sfiaft,  located  circa  1,,%0'  south  of  the  point  where  the  outcrop  of 
the  lode  passes  over  the  Moliawk's  northern  lx>undary,  was  1,400'  deep  at  the 
end  of  UK13,  and  shows  material  improvement,  being  the  beet  shaft  of  the 
mine  at  tiie  vwd  of  the  year. 

No.  2  Hliuft,  located  1,100'  southwest  of  No.  1 .  wai*  1,300'  deep  at  the  end 
of  1905,  and  shows  a  marked  improven\ont  Ik^Iow  the  TJtVi  level. 

No.  3,  lying  1,100'  southwest  of  No.  2,  cnde*l  U*05  at  a  depth  of  950',  and 
opens  jx)or  ground,  but  the  rock  ia  softening  in  the  two  bottom  levels,  and 
an  improvement  at  greater  deptli,  Hudi  aa  lias  oecurod  in  the  two  sfriaft**  next 
north,  is  looktd  for,  with  rea^nablc  eertainty. 

No.  4,  lying  l.:iiHy  southwest  of  No.  3,  was  900'  deep  at  the  <3nd  of  1905, 
and  opcnn  gcKMl  ground  from  surface  down. 

No.  5,  the  southemmast  ^haft,  lying  l.SOO'  south  of  No.  4,  and  begun 
1904,  end<Ki  11X15  at  a  deptii  of  3<KV,  with  a  satisfactory''  showing  of  copjx^r 

The  shafts  are  of  uniform  sijse,  8x18'  inside  of  timbers,  u-itli  «*»Ud  cribbing 
through  the  overl>unl<'ii,  urul  are  (o  have  id  en  ti  ml  equipments.  Shafts!  1,  2 
and  4  have  duplicate  Nonibergcompoimd  conical-drum  hoista,  good  for  a  depth 
nf  6,000',  and  fiiriiiLar  hoists  are  to  be  insUdled,  eventually,  at  Noa.  3  unil  5. 
8haft3  1,  2,  3  and  4  have  combination  »lmft-rockhouHe«»  fitted  with  12x24' 
Nordberg  engines  anil  rock-crush  ens.  The  Itxie  runs  15'  to  18'  wide,  or  about 
the  same  aa  at  the  Wolverine,  and  is  somewhat  richer  than  the  Wolverine  ' 
at  similar  4 hpth,  but  not  so  rich  as  the  Wolverine  now  is  in  its  bottom  working 

A  power  plant,  near  No.  2,  serves  Uith  shafts  1  and  2.  This  Ims  ao~ 
^nffincvhouse  antl  boiler-house  of  mine-rock,  with  red^tone  trimmings.  Shafts 
Nos.  3  anil  4  have  inijividuul  engine-hoiiHW  and  Ix^iler-housei^,  the  btiihlingH 
at  No.  4  beitig  of  re<i><t<me.  Tlie  equipment  at  No,  5  is  temporary  through- 
out, to  be  replaced  Inter.  No.  5  shaft  has  an  old  straight- face  flnim  fn»m  No, 
I .  and  a  t4?inporary  rockhou«e  with  one  crusher.  A  <iO-*lrill  Inger^U-Sergetinl 
iur*compreK£;or  i^  bi'ated  at  No.  4  shaft,  and  the  old  compressor  at  No.  3  shikft 
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is  maintained  as  an  auxiliary.  Miscellaneous  surface  improvements  include 
a  machine-shop,  smithy,  combination  carpenter  shop  and  warehouse,  30x40' 
office  building,  and  a  well-equipped  hospital. 

The  Mohawk  mill,  at  Gay,  standing  opposite  the  Wolverine  mill,  is 
near  the  mouth  of  the  Tobacco  river,  on  Traverse  Bay,  Lake  Superior.  A 
20,000,000-gallon  triple-expansion  Snow  pump  furnishes  water  for  boti 
mills,  the  pumphouse  standing  near  the  river,  from  which  water  is  taken 
The  mill  is  178x206'  in  size,  of  steel  frame,  sheathed  with  iron,  on  founda- 
tions of  sandstone,  quarried  from  the  company's  own  lands.  A  steel  trestle, 
350'  long  and  50'  in  extreme  height,  leads  into  the  mill,  loaded  cars  being 
pulled  up  this  incline  by  a  winding  engine.  The  mill  has  4  stamps,  the  fourth 
having  been  completed  November,  1905,  but  only  3  heads  are  in  commis- 
sion, one  being  compounded,  giving  two  Nordberg  steeple  compound  heads 
and  two  single  cylinder  heads.  The  mill  lias  3  sets  of  auxiliary  crushing 
rolls,  with  fixed  bearings,  to  reduce  the  oversize  material  from  the  mortar- 
boxes  of  the  heads,  this  averaging  20%  to  2.5%  of  the  gross  amount  of  rock 
stamped,  giving  the  single-stage  stamps  a  daily  capacity  of  500  tons 
each,  working  on  the  soft  rock  of  the  Kearsarge  lode.  Mineral  from  the 
wash  discharges  automatically  into  pipes,  and  is  sluiced  into  the  basement 
of  the  mill,  where  it  is  shoveled  into  1^-ton  mineral  cars,  having  14-mesh 
perforated  st<jel  bottoms,  allowing  the  draining  out  of  water,  after  which 
the  cars  are  weighed,  then  liftetl  by  a  cage  elevator  and  dumped  into  bins. 
The  bin-house  has  four  compartments,  each  having  a  cement  floor,  with  steam 
pipes  underneath,  for  drying  out  tlie  remaining  moisture  from  the  wash. 
The  mineral  goes  from  tlie  bin-house  into  self-dumping  steel  mineral  cars, 
in  which  it  is  hauled  to  the  Michigan  smelter,  at  Houghton.  The  mill  is 
equipped  with  the  latest  washing  machinery  and  h/is  a  Chilean  regrinding 
mill  and  trolley  carriers  for  barre?  copper.  A  steel  boiler-house,  adjoining 
the  mill,  has  four  250-h.  p.  Stirling  water-tube  boilers.  The  townsit^  at  the 
mill,  named  in  deserved  honor  of  Jas.  E.  Gay,  long  and  actively  identified  with 
honest  and  successful  copper  mining  in  the  Lake  Superior  district,  has  streets, 
water  mains  and  hydrants,  with  a  number  of  substantial  dwellings,  occupied 
by  employes.  The  wharf,  on  Traverse  Bay,  a  short  distance  from  the  mill, 
is  30x300'  with  14'  of  clear  water  alongside,  and  is  fitted  with  coal-hoists  and 
storage  shed^,  ample  for  the  needs  of  both  the  Mohawk  and  Wolverine  mines. 

Production,  1905,  was  659,291  tons  rock  hoisted  and  586,305  tons  rock 
stamped,  yielding  12,577,785  lbs.  mineral,  which  smelted  into  9,387,614 
lbs.  fine  copper,  giving  a  net  yield  of  16.01  lbs.  fine  copper  per  ton,  equiv- 
alent to  a  metallic  percentage  of  only  0.8005%,  as  compared  with  17.75 
lbs.  per  ton  in  1904  and  21.79  lbs.  per  ton  in  1903.  For  1906  a  small  gain 
in  metallic  contents  of  rock  treated  should  be  shown.  Cost,  per  ton  hoisted, 
1905,  was  $1.23,  and  per  ton  stamped  was  $1.38.  Total  cost  of  fine  copper 
secured  was  9.77  cents-  per  pound  for  ordinary  charges,  or  10.91  cents 
per  pound,  including  construction  account.  Net  earnings  for  1905  were 
$412,173.13,  after  extraordinary  expenditures  of  $131,687.12  for  con- 
struction account,  and  for  the  purchase  of  sundry  timber  lands.     A  consid- 
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crabli'  ^^urplus  was  brought  fonvanJ  from  Hie  previoiija  yt*iir,  giving  a  eur- 
plus  of  $7110,114.42  on  \k^c.  31,  11H15,  iintl  ilivuli  tuh  of  $2  in  January,  ami  $3 
in  July,  VM)iy  wt*re  paid,  and  tlvn  roinjjuny  should  end  the  ymr  with  a  larijer 
surpluB  than  was  brnught  forward. 

The  Mohawk  sulTiTt.?d  a  jirriml  loss,  in  February,  19(K5,  by  Uie  death  of 
Mr,  John  Stanton,  tlie  president  of  the  company  from  its  organijsation,  but 
the  management  remains  in  Ihe  capable  iind  trustworthy  fm^nds  of  tlioae 
wlio  have  been  so  lon^  iind  so  liononibly  a+isoeiated  T^nth  Mr,  Stanton,  in  the 
TTidiiytry  of  rnininp  Lake  Superior  copper  for  the  benefit  of  tlie  sliareiioiders, 
MOHAWK  MINING  CO  UTAH. 

Mine  office:  Bingham  Coinyon,  SllU  I^ike  Co.,  Utah.  F.  S.  Ba^com, 
president;  E.  B.  Critchlow,  vice-pre.sitlent ;  Edwanl  W.  Duncan,  secretary 
and  trea.^urer*  <)r^ani/.e*l  Novemtier  2H,  1902,  under  laws  of  Utah,  with 
capitali/.n.tion  l|irjO,tXM).  LandB,  7  claims,  in  the  West  Moimtain  di.*<trict. 
MOIRA  COPPER  CO,  ALASKA. 

Uthce;    Milwaukee,    Wis.     Mine   office:    Ketchikan,    Ala.'^ka.     Landii,    7 
clainiB^  ailjoining  the  Niblack  Cop|»er  Co.,  on  I'rince  of  Wales  Island.     Com- 
piuiy  is  said   to  pl:tn  expensive  development^  duriiie   KHIfj. 
MOJAVE  COPPER  CO.  CAllFORIIU. 

I^etter  n^turned  itnrlaimed  from  form<»r  mine  offic«v  Reti  I{4»rk,  (uh 
MOLLIE  GIBSON  GROUP.  BRITISH  COLUMBIA, 

A    prospect,   at    Menzien     Bay,    HiMcovery    Passage,    Kanaitiio   di.strict, 
Oriti.sh  Columbia.     A  promising?  ore  body  \\:\b  encountereil,  in  llMJl.    Sinc« 
idle. 
MOLLIE  STARK  COPPER  MINING  CO*  WYOMING, 

Office:  care  of  l)r,  G.  A.  Tlioiuas,  92  North  State  St,,Cycago,  Ills.     Mine 
officie:     Encampment,  Ciirbon  Co.,  Wyo,     J.  M.  Thomai*,  Jr.,  general  nian- 
ager,     Mas  a  IfKI'  tnnnch  opnin^  a  contact  vein,  and  has  i^hippett  a  little 
orit  to  the  Penn-WyomiiiiJ^  siuflter.      Presumably  itJle. 
MONA  &  PARYS  MINES,  LTD.  WALES. 

Otiices:  Amlwch,  Antilesty,  VValc*R.  R.  Bridson,  secretary,  Orpan- 
i^d  Jan.  13,  IHm,  with  capitalization  £iry,(lO0,  shares  £1  par;  issued, £58 ,0IK1, 
Debentures,  £20,tX)0  first  mortga|re,  ^t  6%,  and  £1<l;(X)(> second  mortKa«e. 
at  7%,  I^andK,  1,067  acre3,  with  improved  water-front ajre,  warehouse's, 
oehre  works,  tramways,  etc,  Makea  a  little  copper,  by  cenientation,  from 
mine-wat4*r8.  Mines  in  thia  dwtrict  wert?  workeil  by  tlk*  Romans.  The 
Parys  mine  was  opened  176^*,  and  made  3,tKX)  tons  of  copiser  in  ITHL  Pres- 
ent protinctinn  is  25  to  f)t»  tons  firu*  cop[K^r  yearly. 
MOIfARCH  CONSOLIDATED  GOLD  &  COPPER  COLORADO. 

MINING  Sl  SMELTING  CO, 

Office:  1932  aiurteenth  St.,  Boulder,  Colo.  T.  8.  Waltenmeyer,  pres- 
ident and  treasurer;  Cliarles  A.  Wolcott,  vice-president j  F,  H,  Wolcott, 
secretary.  Organized  September,  1003,  under  law's  of  Colomdo,  with  cap- 
jtaliaation  $l,fXKM)00,  sliare^  Jl  par.  Ha**  an  authorized  bond  issue  of 
$300,000,  nmning  3  years,  at  Q%.  Uindi^  ineiudc  the  Buena  and  Pilot 
minesj  at  Sun^ilune,  Colorado,  which  art*  gold  prupertiea,  an/1  the  Coppei 
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King  group,  on  the  south  fork  of  the  Grand  river,  in  Middle  Park,  Grant 
county,  Colorado,  latter  having  an  area  of  1,740  acres,  carrying  3  miles  of 
the  strike  of  a  copper  vein  said  to  be  of  15'  to  SC  width.  The  Copper  King 
group  has  a  25-h.  p.  hydro-electric  installation,  and  developments  are  sus- 
pended, awaiting  the  building  of  the  Mofifat  railroad,  under  construction 
in  1906. 
MONARCH  COPPER  MHVIlfG  CO.  CALIFORIIIA. 

Office:  326  Post  St.,  San  Francisco,  Cal.  Letter  returned  unclaimed 
from  alleged  mine  office,  Callahan,  Siskiyou  Co.,  Cal.  C.  F.  Pattey,  pres- 
ident; Chas.  K.  Dickenson,  secretary  and  treasurer.  Organized  under  laws 
of  South  Dakota,  ^nth  capitalization  $200,000,  shares  $1  par.  Lands, 
claimed  to  be  640  acres,  claimed  to  show  two  veins  carrying  cuprite,  mel- 
aconite,  malachite,  azurite,  clialcocite,  bomit€  and  chalcopyrite,  claimed  to 
be  opened  by  a  200^  tunnel,  claimed  to  give  assays  of  11.25%  copper  and 
$2.50  gold  per  ton,  with  traces  of  silver.  Also  is  claimed  to  have  a  vein  of 
auriferous  and  argentiferous  galena.  Was  put  on  the  market  by  that 
notorious  bunco-steerer,  "Baron"  W.  E.  von  Johannsen,  hence  presumably 
is  an  addled  egg. 
MONARCH  GOLD  &  COPPER  MIRES,  LTD.  BRITISH  COLUMBIA. 

Dead.     Letters  returned  unclaimed  from  former  office,  Portland,  Ore- 
gon, and  former  miius  office.  Nelson,  B.  C. 
MONARCH  GOLD  &  COPPER  MINING  CO.  ARIZONA. 

Office:  219-53  State  St.,  Boston,  Mass.     John  B.  Hathaway,  president; 
Geo.  E.  Warren,  secretary;  G.  P.  Morrill,  treasurer;  C.  L.  Barker,  general 
manager.     Lands,  sundry  claims,  in  the  Big  Bug  district  of  Yavapai  county, 
Arizona,  showing  slightly  cupriferous  gold  ores.     Idle  several  years. 
MONARCH  MINES  &  SMELTERS  CORPORATION.  UTAH. 

Office:  care  of  Hon.  A.  B.  Lewis,  100  Broadway,  New  York.     Organ- 
ized   llK>i,   with  capitalization  $30,000,000,   to  take  over  sundry   Nevada 
and  Utah  copper  properties.     Cannot  be  learned  that  any  work  has  been 
done. 
MONARCH  MINING,  MILLING,  TUNNEL,  TRANS-  COLORADO. 

PORTATION  &  POWER  CO. 

Mine  office:  Idaho  Springs,  Clear  Crook  Co.,  Colo.     Geo.   E.   McClel- 
land,  superintendent.     Projx^rty   is   the   Freoland    mine,   carrying  ores    of 
gold,  silver,  copper  and  lead.     Has  electric  power. 
MONARCH  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  care  of  H.  O.  Thomas,  secretary,  Peoria,  Ills.  Mine  office: 
Wickenburg,  Maricopa  C/O.,  Ariz.  P.  G.  Rennick,  president;  Walter  H. 
Kirk,  vice-president;  preceding  officers,  H.  J.  Charles,  E.  R.  Dosier,  E.  L. 
Martin  and  Geo.  I.  Root,  directors;  C.  W.  Piatt,  superintendent;  J.  B.  Tom- 
linson,  .consulting  engineer.  Organized  August,  190^1,  under  laws  of  Ari- 
zona, with  capitalization  $1,000,000,  shares  SI  par.  I^ands,  4  claims,  hold 
under  working  bond  and  lease,  in  the  Black  Hook  district,  9  miles  south- 
cast  of  Wicktmburg,  opened  by  a  tunnel  showing  ort»  giving  assays  of  3% 
to  20%  copjxjr  and  $3  to  $15  gold  per  ton,  with  average  vahios  of  $8  per 
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ton.     Company  claims  to  have*  50,0CX)  tons  of  ore  in  sight,     MAnBgement  ^ 
fiaul   to  pkn   baildinp:  an   elecHc    power   plant,   bptween   Wickenburg  and 
Hot  Springs  Junction. 
MONARCH-SMUGGLER  MIIOHG  lb  REDUCTION  CO.  COLORADO. 

Office:  521  Commonwealth  Bldg.,  Denver,  Colo,  Earl  W.  Kelly,  pres- 
ident and  general  iikana|;;er;  Frcnl  S.  Sweety  \iee-president ;  J,  Horace  Shep- 
ard,  ire^axirer;  preci'<iing  officers,  Eda  D.  Kolly  and  Oscar  Soraonjsen,  di- 
rectors; Charles  E,  Dawson,  wcretary.  Orf^anized  Januarj^  2,  1906,  under 
law«  of  Colorado,  with  capitalization  $3/>CKMXM},  slmres  SI  par.  Lands,  14 
claims,  aR'a  137  acres,  in  tlie  Hamion  district  of  Grant  county,  Colorado, 
circa  50  milcH  norl  Invest  of  Denver,  said  to  show  surface  ores  assaying  $5 
to  $08  per  ton.  Company  planned  Ix'ginning  work  in  spring  of  1006,  on 
a  project<»d  1,500'  tunnel,  designed  to  cut  the  main  vein  at  800'  depth. 
MOND  NICKEL  CO.,  LTD.  ONTARIO. 

Offices:  31^),  Victori:^  St.,  London,  S.  W.,  Eng,  Mine  office:  Victoria 
Mines,  Algoma,  Ont.  Works  office:  Clydach,  Walei«»  Dr.  Lutlwig  Mond, 
F,  R.  S.,  chairman;  Robert  Mathias,  ticcretary;  Dr,  Beniard  Mohr,  grnond 
iimnager;  Hiram  Hixnn,  mine  manager.  OTgatiized  Sept.  2tl,  HKXJ,  with 
capitahzation  £600,000,  in  3(K1,(¥X)  onlinnrTi'  shares,  par  £1,  50,000  deferred 
filiitrcs,  t*ur  £1,  and  5O,{>(>0  cumulative  7%  prt^ference  slmres,  par  £5.  Paid 
a  6%  dividend  on  ordinar}^  shares,  1005. 

Lands,  3,35i)  acres  freeliold  and  l,5o0  acres  leaisehold  under 3-ycaroptioD, 
in  the  towuBhips  of  Blczard,  I>enison,  Snider  and  Garson.  Sudbury  distnct, 
Algoma,  Ontario,  carrying  cupriferous  and  nickeUferous  pyrrhotite,  quite 
cxtemrively  dc%-eloped.  The  Victoria  mine»  which  is  the  principal  producer, 
has  a  650'  vertical  3-compartment  shaft,  1x12'  inside  of  timlDers.  The  Sth 
level,  at  the  bottom,  shows  the  ore  bodies  maintaining  both  width  and  grade. 
The  North  Star  mine,  lying  northeai^t  of  the  Creighton  mine,  in  Snider  town- 
ship, has  Bome  development  nho.  T!ie  Victoria  mine  shows  2  lenses  of 
nickeliferoua  pyrrhotite  and  clmlcopyrite,  with  east  and  west  strike,  con- 
nected by  stringers,  in  schlHtose  diorite  near  a  granite  contact.  The  Victoria 
mine  has  a  separate  Bhafthouse  and  rockhoust^,  at  No.  1  shaftp  with  5-driU 
and   10-drill  Ra,nd  straight-line  air^ompressora.  hoists,  etc. 

An  11,000'  Bleichert  aerial  tram  connects  the  Victoria  mine  with  the 
roast-heapa  and  smelters,  tlie  tramway  Ixuug  self-oix>niting,  owing  to  steep 
incline  secured.  The  works  al*^  have  direct  rail  connection  with  the  C^i- 
nudian  Pacific  railway.  The  smelter  bvnlding,  of  steel,  sheathed  with  cor- 
rugated iron,  lias  2  water-jacket  blast-furnaces,  2  stands  of  converters,  tni\'e'l- 
ing  cranes,  and  a  power  plant  with  five  100-h.  p.  rt?turn  tubular  boilers,  Uied- 
ler  air-compressor,  2  Connen^ville  blowers  with  direct-<*onnected  engines, 
and  a  125-kw.  dynamo. 

The  ft^fining  work^^  ane  in  the  Swansea  Valle3^  at  Clydach,  \Vak»s.  Tlie 
bessetnerized  cop|>er-nickcl  matte  from  tlu*  nmeU^r  l*«  dead-masted  and 
treatrd  with  <lih»te  Ktilphtiric  acid,  which  pennits  the  extraction  of  about 
two-lhinls  of  ihe  copper  and  '2%  of  the  conlninr<l  nickrl.  The  n^j^idue^ 
after  drying,  assays  45%  to  60^  nickel,  ftnd  is  treated,  in  chjirp^m  of  ,*iOO  k^p 
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with  water-gas,  in  a  reduction  tower,  at  a  temperature  of  about  300®  Centi- 
grade. This  tower  has  shelves,  and  the  ore  is  removed  from  shelf  to  shelf 
bjr  automatic  rakes,  the  lower  shelves  being  cooled.  After  treatment  in  the 
reduction  tower,  the  charge  is  transferred  to  a  volatilizing  tower,  and  treated 
with  carbon  monoxide,  at  a  temperature  of  about  100°  C.  The  residue  there- 
from is  returned  to  the  reducing  tower,  and  the  charge  goes  forward  and 
back  between  the  two  towers,  for  10  to  15  days,  and  when  60%  of  the  nickel 
has  been  volatilized,  as  nickel  carbonyl,  the  residue  of  the  charge  is  returned 
to  the  roasting  furnace.  The  nickel  carbonyl  is  treated  in  a  decomposing 
apparatus,  wherein  the  metal  is  recovered  in  granules,  assaying  99.4%  to 
99.8%  nickel.     The  copper  is  turned  out  as  bluestone. 

MORET  METALS  HnONG  CO.  ARIZONA. 

Mine  office:  Prescott,  Yavapai  Co.,  Ariz.  W.  H.  Rench,  president. 
Lands,  8  claims,  fairly  timbered,  in  tlic  Black  Hills  district,  3  miles  south 
of  the  Yaegcr  Canyon  Copper  Co.,  and  6  miles  from  a  railroad,  giving  good 
assay  values  in  gold,  silver,  copper  and  lead,  from  surface  ores.  Company 
plans  sinking  a  shaft  to  a  possible  depth  of  1,400^. 

MoirrroR  mine.  Montana. 

Mine  office:  care  of  Hon.  H.  J.  Rossi,  Wallace,  Idaho.  Mine  office: 
Saltcse,  Missoula  Co.,  Mont.  E.  P.  Spaulding,  consulting  engineer;  Thos. 
Jay,  superintendent.  Lands,  sundry  claims,  near  the  Richmond  mine, 
circa  6  miles  east  of  Mullan,  Idaho.  Development  is  by  a  300'  shaft,  planned 
to  be  sunk  to  SOO'  depth,  said  to  show  a  12'  vein  of  ore  carrying  gold  ami 
copper  values  up  to  $60  per  ton.  Vein  is  3'  to  12'  wide,  showing  consider- 
able native  copper  and  chalcopyrite,  assaying  up  to  20%  copper  and  $4  to 
$10  gold  per  ton.  Mine  shipped  some  ore,  of  about  $25  per  ton  average 
value,  during  1905.  Property  is  worked  during  the  summer  seasons  only. 
MONITOR  MINE.  MONTANA. 

The  Butte  mine  of  this  name  is  owned  by  the  Anaconda  Copper  Co.* 
MONITOR  MINING  CO.  BRITISH  COLUMBIA. 

Letters  returned  unclaimed  from  former  mine  office,  A11:)emi,  B.  C. 
MONTAGNAT  MINE.  NEW  CALEDONIA. 

Mine  office:  Diahot,  New  Caledonia.     Is  said  to  have  an  ore  body  of 
considerable  size,  slightly  developed.     Idle. 
MONTANA  &  ARIZONA  CONSOLIDATED  COPPER  CO. 

Charter  surrendered  and  company  disincorporated,  circa  1902. 
MONTANA  ^.ARIZONA  COPPER  MINING  CO. 

Letter  returned  unclaimed  from  former  office,  68  State  St.,  Boston,  Mass. 
MONTANA  BELLE  COPPER  CO.  ARIZONA. 

Office:'  160-4  Arapahoe  St.,  Denver,  Colo.  Chas.  H.  Pierce,  president; 
A.  L.  Emberson,  general  manager;  A.  R.  Bain,  secretary  and  treasurer; 
preceding  officers,  A.  T.  Cronin  and  Luther  Bain,  directors:  Chas.  A.  Smith, 
consulting  engineer.  Organized  under  laws  of  Arizona,  with  capitalization 
$800,000,  shares  $1  par.  Lands,  3  claims,  area  GO  acres,  in  the  Ellsworth 
district,  1  mile  west  of  Cunningham  Pass  and  6  milos  north  of  Wolf  on,  Yuma 
county,  Arizona,  in  the  Harcuvar  Mountains,  6  miles  from  a  railroad,  said 
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to  show  a  vein  of  S'  to  25'  wicltli,  with  a  gooci  gossan  outcrop,  carrying  oxi^Uzed 
ores  to  depth  of   MW  and  150',  with  ttulphides  below.     Advertising  of  ttie 
company  b  too  flamboyant .  and  vt^ry  mi^leatUng  on  niany  points,  the  stat 
ments  as  to  diWdends  and  advanoes  in  price  of  mining  shares^  etc.,  beinff 
entirely  incora^ct. 
MONTANA  CONSOLIDATED  MINING  CO,  MONTANA, 

Letters  retunied  unelairiunl  iixmi  rormer  office,  79  Wall  St.,  New  York, 
and  former  mine  offitv,  S;deex%  Mi^^soiib  Co-,  Mont, 
MONTANA  COPPER  &  GOLD  MINING  CO.  MONTANA- 

Controlierl  iiy  IriteniaUoiuil  C<jppt*r  &  Gold  Co. 
MONTANA  COPPER  MINING  CO.  MONTANA. 

rVud.  Lands  were  near  Hrhiiville,  I>ewis  &  Clark  county,  Montana, 
MONTANA  COPPER  &  SILVER  MINING  CO.  MONTANA- 

Otliix'i  Buite,  Mrmtana.  Mine  office^:  Clancey,  Jeflferson  Co.»  MonU 
Capitalization  $2(X],(X)0,  shanks  $10  par.  Landi?,  4  claims,  2  miles  from 
Clanwy,  opened  by  a  200'  shaft.     Active  development  was  resumed   April 

MONTANA  &.  MICHIGAN  MINE.  MONTANA. 

A  property  i  y  this  name  is  said  to  have  a  700'  tunnel,  >.howing  o.ts  as- 
Rayinu  up  tn  19%  ""opp  r,  on  Canyon  ereek.  Teton  county,  Mmtana. 
MONTANA  MINERAL  LAND  DEVELOPMENT  CO.  MONTANA. 

OHitxr  Ferguson  Blk.,  Fittabuig,  Fa.  Mine  office:  Basin,  Jefferson  Co., 
Mont.  Thomas  C.  Kelly,  president;  John  G,  Mizer,  vice-pnesident  and 
treasurer;  Fntnk  J.  Weixel,  secft^tary;  James  Humes,  general  manager. 
Organt?.cd  1902,  under  laws  of  Montana,  witli  capitalization  $3,500,000, 
shares  II  pjir.  Lands,  19  olaimSj  area  cirea  300  acres,  in  the  Cataract  dislrii't. 
Country  rocks  are  granite,  showing  fissure  veins  carrying  tjulphide  ores?,  mainly 
chftlcopynle.  One  vein,  of  100'  width,  is  opened  by  an  8,'>0'  sliaft,  anti  tun- 
nels of  525',  L-IOCy,  700'  and  800',  with  3,125'  of  lateral  openings,  giving 
mssay^  of  6%  copper,  6%  to  12%  IcJid,  15  ok.  t^  30  oz.  silver,  and  20  ecntt 
to  $3  gold  per  ton.  Company  estimates  50,000  tons  blocked  out  forstoping. 
Has  a  steam  plant  of  200  h.  p.,  with  two  75-h.  p.  Uo^is,  good  for  2,000'  depth, 
and  a  4-4lrill  IngersoU-Sergeant  air-compressor.  Has  a  20x40'  log  nmchine 
ahop,  20^30'  smitliy^  21x30'  carpenter  shop,  and  30x80'  engine  and  Ixiiler 
house.  Concentrator,  of  logs,  is  35x120',  with  a  7x10^  BLike  crusher^  I  »t»t 
of  rtilb*,  eight  3-c:ompartment  jigs  and  2  Wilfley  tables.  Property  has  pro- 
dureii  7,(XXt  torirs  of  on',  sold  for  $lfir>/J3><,  and  is  regarded  sls  promising. 
MONTANA  MINING  &  DEVELOPMENT  CO.  MONTANA. 

Idle  and  practieully  dead.      Fully  described  in  VoL  V. 
MONTANA  ORE  PURCHASING  CO.  MONTANA. 

Office:  31  Nassau  St.,  New  York.  Mine  office:  Butt*,  Silver  Bow  C<i., 
Mont,  F.  August  Heinze,  president  and  gencml  inanjiger;  John  Macflinnis, 
\'ic'e-presideni ;  .\rthur  P.  Ileinze^  8t*cn't  ary ;  8t  anley  GifTord,  treasurer.  Orpan- 
ijted  ISS3.  under  bws of  Montana,  with  eapirjdizatioTi  $2,5fMMKX);  deljentures, 
$l,O00,0tMI  firKt  mortgage  tiC;,  boiidrt.  1*  rrmtrnlkHi  tiy  the  United  Clipper 
t5o,|  which  holds  70,701  hhaivia  oi^t  of  80,000  slmres  issued,   and  owns  iho 
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entire  issue  of  bonds.     Mining  property  was  sold,  1906,  to  Butte  Coalition 

Mining  Co. 

MONTAK A  SCOTCH  BONNET  COPPER  MONTANA. 

&  GOLD  MINING  CO. 

Office:  Davenport,  Wash.  Mine  office:  Cooke,  Park  Co.,  Mont.  C.  A. 
Wilcox,  superintendent.  Lands  include  the  Cora,  Maggie  and  Jennie  V. 
groups,  carrying  ores  of  gold,  silver  and  copper,  in  the  New  World  dis- 
trict, 70  miles  from  a  railroad.  A  shareholder  complains  that  management 
^\-ill  give  him  no  information,  and  that  he  considers  the  company  a  swindle. 
MONTANA  VERDE  COPPER  CO.  MONTANA. 

Letter  returned  unclaimed  from  former  office,  21  Park  Row,  New  York. 
Mine  office:  82  Owsley  Blk.,  Butte,  Silver  Bow  Co.,  Mont.  Jos.  Johnston, 
general  manager;  N.  F.  Norman,  secretary  and  treasurer.  Organized  1902, 
under  laws  of  South  Dakota,  with  capitalization  $2,500,000,  shares  $1  par. 
Lands,  16  claims,  in  the  Bemice  district  of  Jefferson  county,  30  miles  from 
Butte,  showing  a  large  body  of  low-grade  ore,  traversed  by  numerous  small 
veins,  carrying  high  values  in  copper  and  gold,  developed  by  tunnels  of  275' 
and  350'.  Has  steam  power  and  a  10-stamp  mill.  Presumably  idle. 
MONTANA  ZINC  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.  A.  L.  Strasberger,  president; 
C.  A.  Wimpfheimer,  vice-president;  Clarence  B.  Wisner,  second  vice-presi- 
dent and  general  manager;  Maurice  Isenberg,  third  vice-president;  A.  L. 
Bailey,  secretary  and  treasurer;  Bayard  T.  Spaulding,  assistant  manager; 
Chas.  W.  Leimer,  superintendent.  Capitalization  $300,000,  but  company 
is  said  to  plan  increasing  same  to  $2,500,000.  Property  is  the  Emma  mine, 
having  an  800'  shaft,  showing  a  mineralized  formation  of  about  300'  width, 
carrjring  up  to  2%  copper  only,  but  with  considerable  zinc  values  and  small 
gold  values.  Had  an  option  on  the  property  of  the  Alice  Gold  &  Silver 
Mining  Co.,  but  allowed  same  to  lapse.  Tlic  Alice  mill  is  held  under  lease, 
and  was  remodeled,  1905,  for  treating  zinc  ores.  The  mill,  early  in  1906, 
was  treating  circa  125  tons  daily,  of  Lexington  zinc  ore,  furnished  by  La  France 
Copper  Co. 
HILARIO  MONTAltO.  MEXICO. 

Office  and  mine:  Guachinango,  Jalisco,  Mex.     Lands,  8  pcrtenencias, 
showing  strong  veins,  carrying  auriferous  and  argentiferous  copper  ore,  with 
antigua  Workings  and  recent  development  by  present  owner. 
SOCltrt  DES  MINES  D£  CUIVRE  DE  MONT  CHALMERS.       AUSTRALIA. 

Voluntarily  wound  up.  May  1,  1901. 
SOCIETA  ANONIMA  DELLE  MINIERE  DI  ITALY. 

MONTECATINL 

Offices:  49,  Piazza  Santa  Apostoli,  Rome,  Italy.  Mine  office :  Bocchegiano, 
Grosseto,  Italy.  Works  office:  Leghorn,  Italy.  Employs  circa  700  men.  1.  Cas- 
telbolognesi,  president;  Alfred  Desclmrs,  vice-presitlent;  Alfredo  Santori, 
flecretary;  Paolo  Marengo,  general  manager;  Paolo  Cerrina,  superintendent: 
Guglielmo  Vallada,  engineer.  Organized  1888,  with  capitalization  5,000,000 
lire,  shares  100  lire  par.     Paid  dividends,  1899-1902,  of  82  lire  per  share. 
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lloidings  inclvkle  the  Moiik'Oiitini,  Fenice  Mu^rictiinii,  Ca panne  VeccHie 
and  IkKThe^ciaivo  uiinfi^,  ull  very  tineienl  propc^rtius,  worked  successively  by 
the  EtniM^iinei,  RomanH,  (ikiths  tind  Ituhuns.  Massa  Marittiina,  20  miles  d'v^ 
tant,  on  tlie  Mediterranean  railroad,  is  the  nearest  station.  The  gurigne  of 
the  Montecatini  ores  is  a  Urecciated  red  p<:irphyry,  cii frying  chalcopfyrite, 
bornite,  dife^minatcd  and  massive  chaletK-ite  and  oc(yu>sional  native  copper, 
the  ores  avx^rugjing  about  3.5%  in  tenor,  as  Tiiined.  Fieeent  development  is  b; 
one  Bluift  of  125  metres  and  5  tunnels,  pivinp  about  8,000  m.  of  imdergio»ind 
openiugs,  with  about  500,000  tons  of  ore  in  sight,  Tlie  property  \s  equipped 
with  steam  power  and  lias  a  ccmcentrutor  with  5  crushers. 

The  dressed  ores  sent  to  tlie  smelter  average  about  3t>%  from  tlie  Monte- 
catini mine,  and  about  11%  each  fron*  tlxe  MaRsetana  and  Bocchegiana 
mines.  The  smelter,  at  Le^liorn,  lias  4  reverbcratory  furnaces  and  a  con- 
verter plant,  also  a  sulphuric  acid  i>lant  for  the  utili/.-ition  of  the  sulphur, 
ores  of  3,5%  tenor  in  eupjMU'  carrjHng  about  40''{,  sulphur*  For  the  7  yeare, 
1895-1!lM31,  the  oonipany  pmduccd  257,33-  tons  of  ore  of  all  iBjades.  the  avera^ 
beinp^,  for  first  grade,  10.67%  copper,  second  grade,  3.^  1%,  copper  and  45^^ 
sulphur:  Ihiril  gmtle,  2.67*^tJ  copiiier,  tlw?  avemgc  of  all  gmdes  for  7  yea 
beini^I  3.0^^,^,  copjx-r  and  2K.15%;,  sulphur.  Production,  ltKJ5,  was  as  follow 
in  nietrit^  tons:  Montecatini  mine,  1,197  Ions  ore,  avemging  10.17%.  eopjierai 
yielding  122  tons  fine  copper;  Bocchcgiano  mine,  3,138  tons  first  grade  ore, 
aveniging  8,8S';;,  copper  tenor,  pniducing  270  tons  fine  copper,  13,158  tons; 
aecond  jeinide  on%  averaging  3.0tJ%,  copjk^r,  producing  4(XS  tons  fine  eoppi»r,  attdi 
and  Nl  tons  of  cop|x^r  precipitate,  averaging  ti9.25%  copper,  producing  305 
tons  fine  copper;  Uapanne  Vecchie,  572  tons  fine  copper,  from  precipitate? 
Fenice  Massetana,  940  tons  of  selected  ore,  avertiging  10%  cop^ier,  producing 
94  tons  fine  copper,  and  093  tons  fine  copper  from  pn-cipitate,  giving  a  total 
production  by  the  Montecatini  company,  for  1005,  of  2,673  metric  tons, 
equal  to  5,892,895  lbs,  fine  copper.  Production,  1903,  wa^i  3,086,440  lbs. 
fine  cop|XT,  shoAAJng  an  ii^eicasc  of  nearly  one  hundretl  per  cent,  in  t 
years.  The  company  is  well  managed,  both  as  to  finances  and  physically, 
with  a  magnificent  market  at  its  doors,  and  is  likely  to  prove  an  in- 
creajsinuly  important  producer,  in  tlie  years  to  come. 
MOWTE  CRISTO  CONSERVATIVE  MINING  CO.  ARIZONA, 

Mine  office:  Paratiiso,  Cochise  Co.^  A^^,      Lands,  sundry  clMms,  circi 
2  miles  nort  h  of  Paradise,  at  a  site  formerly  kno^i  n  as  Gayleyville.     Idle. 
MONTE  CRISTO  GOLD  &  COPPER  CO.  UTAH. 

Ixnterij  nMunied  unclaimed  from  former  office.  Salt  I^ake  City,  Utah,  and 
fonner^mine  ofHce,  Milford,  Utah.     Described  in  Vol.  V. 
MONTE  CRISTO  MINE.  MONTANA. 

lictier  returned  unclaimed  from  former  mine  office,  Rimini,  Mont. 
MONTE  CRISTO  MIKING  CO.  ARIZONA, 

Office  and  mine:  Metcalf,  Graham  Co,,  AHje.     Henry  Brigham,   pre*>i- 
dent ;  Refugio   Murillo,   secretary  and  general  manager.     Lands,  5  claims^ 
on  Chase  creek,  about  2  miles  Hl»ove  Metcalf,  carrying  a  fissure  vein  in  porphyry, ,] 
jhowing  3'  to  4'  of  oxidized  ores,  assaying  up  to  45%  copper,  opened  b; 
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a  shafiow  shaft  and  tunnek  of  IW  and  200^.    Iflade  small  shipments  of  ore 
to  Shannon  smelter,  in  1904.     Presumably  idle. 
MOHTERET  GOLD  &  COPPER  Mllfllf 6  CO. 

Dead.     Disappeared  from  former  office,  11  Broadway,  New  York. 
MOHTERET  GOLD  MIlflllG  CO.  WASHINGTON. 

liettcr  returned  unclaimed  from  former  mine  office,  Bolster,  Wash. 
MOHTERET  SMELTING  &  REFINING  CO.  MEXICO. 

Described  under  Mexican  title,  Compafifa  Minera  Fundidora  y  Afin- 
adora  de  Monterrey,  S.  A. 
COMPAlllA  MINERA  FUNDIDORA  y  AFINADORA  MEXICO. 

DE  MONTERREY,  S.  A. 

Office  and  works:  Monterey,  Nuevo  Lc6n,  Mexico.     Capitalization  was 
increased,  1903,  to  8,000,000  pesos.     Has  an  extensive  smelting  plant,  and 
does  a  large  custom  business,  on  silver,  lead  and  copper  ores.     Production, 
1903,  was  215,568  lbs.  fine  copper. 
MOHTE  RUBIO  GROUP.  SPAIN. 

Under  lease  to  United  AlkaU  Co.,  Ltd. 
MONTEZUMA  COPPER  CO. 

Letter  returned  unclaimed  from  former  office,  Albuquerque,  N.  M. 
MOHTEZUMA  COPPER  MINING  CO.  ARIZONA. 

Mine  office:  Globe,  Gila  Co.,  Ariz.     Lands,  17  claims,  near  Globe,  sev- 
eral giving  a  promising  showing  of  ore.     Is  sinking  a  vertical  sliaft. 
MONTEZUMA  LEAD  CO.  MEXICO. 

Mine  office:  Santa  Barbara,   Parral,  Chihuahua,   Mexico.     A   lead   and 
zmc  mine,  carrying  incidental  values  in  gold  and  Kibcr,  with  0.5%  to   1% 
copper.     Production  is  circa  100,000  tons  of  ore  yearly. 
MOHTEZUMA  MINING  CO.  MEXICO. 

Mine  office:  La  Cananea,  Sonora,  Mexico.     Lands,  sundry  cLiinis,  circa 
16  miles  from  La  Cananea. 
MOHTEZUMA  &  THE  WHIZZERS  SOUTH  DAKOTA. 

GOLD-COPPER  MINE.     * 

Office  and  mine:  Deadwood,  Lawrence  Co.,  S.  D.  Owned  by  J.  T. 
Gilmore,  manager,  and  tlic  C.  W.  Carpenter  Estate?.  Lands,  13  ckinis,  pat- 
ented, area  135  acres,  in  the  Whitewooil  district,  showing  a  prominent 
gossan  capping,  with  several  cupriferous  veins,  of  which  one  has  an  esti- 
mated average  width  of  45',  and  lias  been  traced  3,0(K)'.  Has  l)eon 
worked  for  gold,  to  nearly  the  water-level,  and  lias  pnxluced  considerable 
low-grade  fluxing  ore,  sent  to  the  Golden  Reward  snielt(»r,  at  Deadwood. 
Idle  at  last  accounts,  but  negotiations  in  progress  for  sale. 
MONTGOMERY  GOLD  LEAF  MINING  CO.  NEW  JERSEY. 

Apparently  succeeded  by  Paliaquarry  CopptT  Mining  Co. 
MONTPELIER  COPPER  MINING  &  SMELTING  CO.  IDAHO. 

Mine  office:  Montpelier,  Bear  I^ke  Co.,  Idalio.  Frt»dk.  W.  Rose,  su- 
perintendent. Property  includes  the  Duke,  Emerald  and  other  claims, 
carrying  argentiferous  copper  ore.     Idle  for  some  years. 
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BtONTREAX  &  BOSTON  CONSOLIDATED  BRITISH  COLUMBIA. 

MINING  &  SMELTING  CO.,  LTD. 

PratMic4illy  absorbed  by  Dominion  Copper  Co.,  Ltd.,  which  gave 
flhare  of  its  stock  f*>r  2  almrea  of  Montreal  Sc  Boston,  and  lieli!  upwards 
75%  ^f  Montreal  &  Boston  stock  issue,  at  beginning;  of  1906.     Fully  descri 
in  Vol  111  lit'  \. 
MONTREAL  GROUP.  ..  UTAH- 

rieUl  by  Ni'Vivdii-Utah  Mines  &  Smelters  Corporation,  at  last  account!*. 
MONTT  HERMANOS.  CHILE. 

Ofiice  and  tnin^:  San  Juan,  Freirina,  Alacama,  Chile.     Principal   pro| 
erties  are  the  Quebradita,  300'  deep,  opetied  1834;  Rosario^  20CK  deep,  openi 
1854;  Manto,  160'  dwp,  opt>ruH!  1K46,  and  Sun  Joi^,  ISO"  deep,  opened  1851 
MONUMENT  COPPER  MINING  CO.  MONTANA. 

Organized   .\ug\ist,   PK)2,  by  Akx.  S.  Christie,  et  al,  of   Butte,   Mon- 
tana,   with  capitahzation   175,000.     Lands  are  on   Blootly   Dick  Creek,  30 
miU'B  from  Red  Rock,  Beaverliead   county^  Montana.     Presumably  idle. 
MOON'ANCHOR  COPPER  MINIKG  CO,  WYOMING. 

OfBce  and  mine:  Encampnient,  Carljt>n  Co.,  Wyo.  L.  W.  Tennant^ 
president  and  general  manager;  W.  J.  Wcrnh,  secretary  and  Ireamirer. 
Organized  1[H}1,  under  laws  of  Wyoming,  with  capitalization  $1,0<X),000,  ^barea 
$1  par.  Lands,  3  claims,  area  60  acreK,  on  Green  Mountain,  in  the  Ui 
per  Platte  di>Jtriet,  t^aid  to  show  a  50^  fissure  vein  of  sulpliide  ore,  |d\ing 
aays  up  to  10%  copper,  developed  by  a  200'  shaft.  Has  steam  power,  Pre- 
Bunudily  idlo. 
MOON  GOLD  MINING  CO.  CALIFORNIA. 

Office:    Viilley   Springs,    CaL     Mine   office:    Richoy,    Amador   Co.,   Cal 
J.  B.  Lucas,  vice^preeident  and  general  manager.     11  as^  two  shafts,  of  IOC 
and   HO*.     Vein-tituff  is  a  »idphidc   minenilization  of  diabase  and  taJi 
©chirtt,  carr>''ing  gold  and  copper  values.     Presumably  idle, 
MOONLIGHT  MINE.  MONTANA. 

OvMied  by  W'ashot*  Coppi^  Co. 
MOONMERA  COPPER  MINING  CO.,  LTD.  AUSTRALIA* 

OiTicei^:  09,  Queen  St.,  Brii^bane,  Australia,  Mine  office:  Moonmen*, 
via  Rockham])ton,  Queensland,  Australia.  T.  G.  Dewar,  t-iccriMary;  Sam- 
uel Phillips,  general  manager.  Lands,  1  leases,  area  200  acres,  showing  4 
ore  tjodies,  of  which  2  are  partly  developed,  Cotintry  rocks  are  sandstone 
and  granite,  veins  having  an  arenaceous  gangiie,  GoLl  is  found  in  the  oxi- 
dized zone,  but  values  turn  to  copper  at  a  little  depth,  ores  being  mainly 
sulphide,  with  a  little  oxidized  ore  and  some  native  copjier,  latter  sometimes 
occurring  as  flakes  and  small  slieets,  but  commonly  dis-seminated  in  small 
particle.!^.  The  property  idso  showB  large  bodit*^  of  low-graile  carbonate  ore,9. 
The  ores  average  1.75*^,  to  2%  copper  only,  but  hy  mjecting  about  70% 
of  the  ground  broken,  can  furnish  5%  or*  to  the  mill,  which  maket*  eoncen- 
tratew  carrying  rirc.i  17.5%  copper  and  9  dwU.  gold  p^-r  long  ton.  The  mine 
16  opened    by  elmfta  of  50'  aod    U3',   ami    by  5   tunnels,   of   90'   to  2^0^ 

length. 
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MOOUTA  CEITTRAL  COPPER  CO.,  LTD.  AUSTRALIA. 

Offices:  30,  Moorgate  St.,  London,  E.  C,  England,  and  Adelaide,  South 
Australia.  Mine  office:  Wallaroo,  Yorke  Peninsula,  South  Australia. 
A.  Lesser,  chairman ;  John  Alex.  Russell,  secretary;  John  S.  Scott,  manager. 
Organized  Oct.  29,  1901,  as  a  reorganization  of  the  Mid-Moonta  Copper 
Klines,  Ltd.,  with  capitalization  £110,000,  shares  £1  par,  in  50,000  cumu- 
lative preference  6%  shares  and  60,000  ordinary  shares.  Debentures, 
£1,400  issued,  at  10%.  Lands,  152  acres,  held  under  99-year  lease,  ex- 
piring 1991,  from  the  South  Australian  government.  Has  4  shafts,  deepest 
432,'  said  to  show  considerable  medium  grade  ore,  with  steam  power  and 
a  small  concentrator.  Presumably  idle. 
MOOSE  MINE.  MONTANA. 

Owned  by  Boston  &  Montana  Copper  &  Silver  Mining  Co. 
SOCIEDAD  MINERA  DEL  MORADO.  CHILE. 

Owns  the  Arenillas  mine,  opened  1860,  in  the  department  of  Freirina, 
Atacama,  Chile.     Has  a  small  matting  furnace.     Idle  for  several  years. 
FRANCISCO  MORXn.  MEXICO. 

Office  and  mine:  Mineral  de  Asientos,  Aguascalientes,  Mexico. 
MORENCI  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  44  Broadway,  New  York. 
Mine  office:  Morenci,  Graham  Co.,  Ariz.  Stephen  Panish,  president;  Geo. 
M.  Penny,  secretary.  Originally  known  as  tlie  Arizona  Gold  Mining  & 
Milling  Co.;  reorganized  as  Gold  Cliff  Mining  &  Milling  Co.;  re-reorganized 
as  Morenci  Copper  Co.  Owned  the  Micawber  claim,  hence,  presumably 
is  "waiting  for  something  to  turn  up",  to  permit  another  reorganization. 
MORENa  COPPER  MINES,  LTD.  ARIZONA. 

Merged,  1903,  into  Clifton  Consolidated 'Copper  Mines  of  Arizona.,  Ltd. 
MORGAN-ARGENTINE  MINING  CO.  UTAH. 

Office:  50  West  Second  South  St.,  Salt  Lake  aty,  Utah.  Mine  office: 
Peterson,  Moi^n  Co.,  Utah.  Eiiiploys  3  men.  Herbert  Pembroke,  pres- 
ident and  general  manager;  W.  H.  Croft,  vice-president;  A.  B.  Pembroke, 
secretary  and  treasurer;  Earle  Pembroke,  engineer;  preceding  officers,  John 
Croft  and  S.  J.  Pembroke,  directors.  Organized  1900,  under  laws  of  Utah, 
with  capitalization  $500,000,  shares  1  cent  par.  Annual  niecting,  third 
Tuesday  in  May.  Lands,  11  claims,  area  175  acres,  in  the  Argentine  dis- 
trict, showing  fissure  veins  in  Carboniferous  limestone,  one  vein,  ranging 
2'  to  lO'  in  width,  being  opened  by  a  shaft  of  175',  with  2,000'  of  under- 
ground workings,  shoi^ingore  carrying  values  in  copper,  lead,  silver  and  gold. 
KUPFERBERGWERK  MORGENSTERN.  GERMANY. 

Mine  office:  Kupferberg,  Schlesien,  Germany.     Employed  circa  250  men, 
at  last  accounts. 
MORMON  GIRL  MINING  CO.  ARIZONA. 

Property,  in  the  Cave  Creek  district  of  Maricopa  county,  Arizona,  waa 
leased  to  North  American  Exploitation  Co.,  which  was  promoted  by  the 
Western  Trust  A  Guaranty  Co.,  327  New  York  Life  Bldg.,  Chicago,  Ills., 
which  oompaDy  reported,  1905,  that  tlic  property  was  free  from  debt,  but 
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numerous  atlaclinients  wen.*  filed,   1905,  and  property  was  sold  for  $400,' 

iX'-Hcribed  in  Voliimf  V. 

MORI^mO  STAR  MINE.  CALIFORIflA- 

An  old  ami  idle  niim%  in  the  Mogiil  district,  north  of   MarkleevUle, 
pine   county^   CiilifoiTiiii,    showing  ores  assaying  up  to  17^/(    copiier*  49  oa, 
silver  and   $32  poKl   |mt  ton. 
MORMNG  STAR  MINIITG  CO.  ARIZONA, 

Letter  returned  unclaimed  from  former  mine  office,  Dewey,  Arizona, 
MOROHG  BONE.  VIRGCflA, 

Mine  lijfiw:    Virgilina,  Halifax  Co,,  Va. 
MORRIS  MINING  CO*  WYOMINa 

OJFiei*:  Morm,  Ills.  1x4 ter  ri-turncd  nnekimed  from  fonm^r  mine  ofiictr, 
Battle,  Carl>on  Co.,  Wyo.  F.  H,  Mattison,  president;  J.  R,  Collins,  vice- 
prosidcni;  G.  A*  L*uidip  see^etary;  A.  Hollenbefk,  treaHurer;  J,  T,  Bnnvn, 
general  manager-  LsiTids,  suikIf)'  cliiimii,  oti  Nellie  Crt*ek,  1  mile  lielovv  Hal 
tie,  adjoining  tl»e  Continental  CropjxM-  Mining  Co.  is  tunnelUnp  to  strike' 
a  7'  vein,  j;iviiig  assiiys  «f  5'/t  coptxjr  in  a  50'  sliaft* 
MORRISON  MINES»  LTD.  BRITISH  COLUMBIA* 

AhsorU'd,  nm\,  by  Montreal  <&  Boston  Coa'^oliLlated  M.  tV' S,  Co. 
MOSCOW  MINE.  UTAH*. 

Olliee:  can^  of  Matthew  Cullen,  owner  and  manager,  Salt  I^ke  City, 
Utah.  Mine  office*  Milforclj  Beaver  Co.^  Utalu  iHiniel  Fer^uw^n,  super- 
intendent. Mine,  lo  ttiilra  northwest  of  Mil  ford,  was  si  lipping  weekly, 
at  end  of  1(K15,  one  to  two  cars  of  #^ilver-lead  and  gold-copper  ores,  said  to 
average  aV»out  $1,I^K>  jter  ear  in  gross  values. 
MOTHERLODE  COPPER  MINING  CO.  VIRGINIA. 

Office'  18  Brfwdway,  New  York,  Mine  office:  Virgilina,  Halifax  Co.,  Va. 
MOUNT  ^TNA  GOLD  &  COPPER  MINING  CO.  UTAH. 

Lands,  bupix).<edly  in  Urah.     Presumably  idle. 
MOUNTAIN  COPPER  CO.,  LTD,  CALIFORNIA. 

Offices:  3,  Lombard  St.,  Lf>ndon,  E,  C,  Eng.  American  agency:  60 
Beaver  St.,  New  York.  Mine  office:  Kes^'ick,  Shasta  Co.,  Cab  Works 
office:  Martinez,  Contra  Costa  Co.,  Cab  Wm,  Keswick,  chairman;  preced- 
ing officer,  Sir  Amln.nv  Noble,  B<trt.^  \Valt**r  Scott,  C,  W  Fielding,  A,  Fel^i 
loivs  and  H.  J.  Wenliam,  directors;  A.  Frewer,  secretary;  Ijcwia  T,  Wright, 
general  manager;  W,  F,  Kett,  a.'tsi.stant  genenJ  manager;  T,  J.  Jones, 
superintendent;  J.  A.  Black,  smelter  superintendent;  J.  J.  Murray* 
ant  smelter  auperintendent ;  W.  Cob,  railway  superintendent;  C,  C.  Jonea 
engineer. 

Organized  May  10,  1902,  (aa  reeonstniction  of  company  of  same  name, 
organissed  I>ecember,  lS9t).)  with  capitalization  £25O|D00,  shares  £1  par. 
Debenture  stock,  £750,1100,  par  £3.  neniainder  of  £1,000,000  issued,  at  6%. 
All  available  funds  are  to  be  app)i»xi  to  redemption,  pro  rata,  mitil  £750,000 
of  the  debenture  stork  shall  have  lx»en  i>aid  off,  after  which  the  remaining 
£250.000  will  l)e  exeltanged,  at  par,  for  aliares  or  partly  for  i«lmn?sand  partly 
for  cash;  £1  per  bond  was  repaid  Jan,  16,  1905,     Last  dividend  waa  10b., 
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in  1901,  and  largest  dividend  was  20s.,  in  1899.  Net  earnings  for  1905  were 
£158,168 — a  remarkably  gocxl  showing,  considering  the  disadvantages  under 
which  the  company  labored.  * 

The  mine,  10  miles  northwest  of  Redding,  near  the  top  of  Iron  Moun- 
tain, was  worked  originally,  in  a  small  way,  for  the  gold  and  silver  in  the 
goesan  capping.  Landed  holdings  are  extensive,  and  in  addition  to  the  old 
mine  there  is  a  large  sulphide  ore  body  to  the  north,  known  as  the  Hornet, 
carrying  circa  6,000,000  tons  of  low-grade  ore.  The  main  ore  body  is  a  solid, 
pyritic  mass,  approximately  100'  to  400^  wide,  800'  long  and  500'  deep, 
with  a  gossan  capping  of  100'  to  300'  width.  The  ore  gives  average  returns  of 
5%  to  5.5%  copper,  about  2  oz.  silver  and  slightly  under  $1  gold  per  ton, 
and  is  mainly  chalcopyrite,  associated  with  pyrite  and  pyrrhotite,  occur- 
ring in  a  shear  zone  in  meta-rhyolite.  The  mine  is  worked  by  pillar-and- 
stall,  and  depicted  stopes  are  filled  with  rock,  quarried  just  west  of  the  mine. 
As  much  ore  is  left  in  the  pillars,  the  mine  undoubtt^dly  will  be  robbed,  event- 
ually, by  open-pit  work.  Ore  reserves  are  estimated  at  al>out  500,000  tons, 
and  extensive  diamond  drill  borings  have  failed  to  show  furtlicr  deposits 
of  high-grade  ore.  As  the  ore  is  strongly  pyritic,  there  has  U^en  consid- 
erable trouble  from  mine  fires,  but  every  precaution  is  taken  to  prevent 
these,  and  to  extinguish  such  as  occur,  through  spontan(K)us  combustion. 
The  Hornet  ore  carries  only  2%  to  2.5%  copper,  but  is  rich  in  sulphur, 
which  runs  47%  to  50%.  The  mine  and  smelter  are  connected  by  an  11-mile 
narrow-gauge  electric  railway,  traversing  a  rugged  country,  and  having  an 
average  grade  of  nearly  2%,  the  elevation  gained  bein^  circa  2,000'. 

The  KesDi'ick  Smelting  Works,  8  miles  from  the  mine,  are  in  the  cafion 
of  Spring  Creek,  less  than  a  mile  from  the  Sacramento  river,  and  have  both 
broad  and  narrow-gauge  railway  lines,  connecting  with  the  Southern  Pa- 
cific railroad.  The  smelter  has  5  water-jacket  blast-furnaces,  of  390  tons 
daily  capacity  each,  ^-ith  11  Wright  circular  calcining  furnaces,  3  stands 
of  converters,  ^ith  9  Parrott  shells,  3  briquetting  machines  and  a 
complete  sampling  plant.  Ore  is  heap-roasted  in  open  air,  8  to  10  weeks 
being  required  for  roasting,  the  raw  ore  carrying  45%  sulpliur  and  the  roasted 
ore  7%,  a  steam-shovel  loading  ores  from  the  roast-heaps.  Tlie  fines  and 
ore  from  the  roast-heaps  are  calcined  in  the  Wright  turret  roasters,  and 
briquetted  by  three  machines,  which  also  liandle  flue-dust  and  calcined  granu- 
lated matte,  using  lime  for  a  binder.  The  furnaces  have  settlers,  with  slag 
overflow  to  ladle  cars,  and  a  slag  railway,  the  matte  pouring  into  iron  casting 
moulds  on  a  slow-moving  belt-conveyor,  and  passing  under  jets  of  water  to  chill 
the  pigs,  which  are  dumped  mto  barrows  and  hoisted  to  the  charging  floor. 
The  first-fusion  matte  is  of  25%  to  30%  copjxT  t(»nor,  and  the  w»cond-fusion 
matte  is  roasted  and  blown  up  to  white  metal,  nmning  into  settlers  and 
thence  in  ladles  by  travelling  cnine  to  the  converters.  The  hhust-funiaces  have 
rotary  blowers,  driven  by  one  AllLs-(Miahners  rr<)ss-eoniiK)uru],ono  Risdon  cross- 
compound  and  a  small  auxiliary  stniight-lino  engine,  steam  IxMug  fni*nishcd  by 
3  Babcock  &  Wilcox  boilers  and  1  Heine  water-tiil)r  lx>ilcr,  all  fired  with  oil 
Air  from  the  blowers  is  heat-ed  by  stoves  fin*d  with  oil,  heforc  entering  the  tu- 
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yertes,  the  hot  blast  effcctirvg  great  ecomonies  and  giving  a  eloae  approach  to  iileal 
pyritic  smelting,  with  a  very  small  consumption  of  coke  in  (lie  furnact>a.  The 
converter  plant  has  an  air-coitipressor  driven  by  a  500^h,  p.  AUis-Chalnaers 
engine,  and  the  3  stands  arc  poiitroUed  hydraiilicaUy,  from  a  single  elevated 
platrorm.  Linings  for  tlie  shcUs  are  tamped  by  a  power  drill,  ingeniously 
fitted  with  a  special  lamping-iron,  bolted  into  the  chuck.  Fumes  from  fur- 
naces, converters  ami  roaHlurs,  arc  carried  thTOu;j;h  dust-chambtTs,  and  fiue- 
duflt  is  briquetted  and  resmelted.  In  connection  with  the  smelting  plant 
are  large  machine  shops,  a  foundry  and  smithy.  Electric  power,  generat-ed 
80  miles  distant,  is  used  at  a  cost  of  ^i  of  one  cent  per  h.  p. -hour.  The 
emcltrer  also  does  custom  work,  buying  gold  ori^a  of  oil  grades,  used  for  flux- 
ing the  company*s  own  ores.  Considerable  cement  copper  h  secured,  by 
precipitation  from  tlie  charged  wat-era  of  the  mine.  Operation  of  the  smelter 
has  been  greatly  hampered  by  suits  of  neighlxiring  runchera,  and  other  pro- 
fessional followers*  of  agriculture  and  litigation.  Eventually  tlie  United 
States  Circuit  Court  of  Appeals  decideil,  early  in  1906,  for  the  company, 
which  is  pc^rmitted  again  to  operate  its  smelter  at  Keswick,  after  nearly  a 
year's  idleness. 

For  the  treatment  of  the  low-grade  Hornet  ores,  special  works  were 
requiriKi,  and  these  have  bcM^n  hiiilt  at  Martinez,  on  San  Francisco  Bay. 
The  works  and  busiuL'^s  of  the  San  Francisco  Clicmical  Co,  were  taken  over, 
as  tlie  nucleus  of  the  new  plant,  which  is  one  of  the  best  phinnorl  and  most 
extensive  acid  works  in  existence,  liaving  cost  approxinmtely  II ,(XJ(},*XK>. 
The  plant  has  a  daily  capacity  of  350  tons,  ami  wa^  put  in  commiwsion  early 
in  1906.  The  Hornet  ores,  which  are  low  in  copper,  but  rich  in  sulphur,  art* 
burned,  and  the  sulpliur  fumes  eoUvitcd  is  Wud-linrd  chambers  and  trans- 
formed into  sulphuric  acid,  the  cinder  remaining  after  the  roiisting  Ijeing 
leached  for  its  cof^xT  content.  The  aciil  will  bt^  sold  cnide,  to  some  extent, 
but  the  blilk  of  the  production  is  to  t>e  used  as  tha  tiasis  of  commercial  fer- 
tilizers, for  which  there  is  an  enormous  demand  in  the  rich  fruit  and  agri- 
cultural districts  of  California  and  the  other  Pacific  coast  states.  In  addi- 
tion to  the  acid  plant,  the  Martinez  works  will  do  some  general  smelting, 
and  will  treat  Tonnpati  ore*^,  among  others. 

Production  1905,  wa^  circa  10,000,00  lbs.  fine  copper  only,  as  compared 
with  nearly  twice  that  amount  two  years  previously,  and  a  high'%\ater  rec- 
ord of  almost  four  times  as  great  an  output  in  a  single  year.  The  Mountain 
Copper  Co.,  Ltd.,  eeerns  to  have  been  followed  by  an  avenging  deity,  for  five 
years  past.  Aknoat  every  misfortune  that  could  liefall  a  mine  lia**  U^fall^-n 
the  Mountain,  the  list  of  troubles  including  mine  fires,  labor  troubles,  and 
litigation.  All  of  these  have  been  survived,  and  the  property  is  now  m  shapi\ 
thanks  to  its  Martinez  plant,  and  the  favorable  settlement  of  tlie  Utigation 
over  smelter  fumes,  to  make  more  copper  and  largi^r  profits  than  for  some 
years  past.  The  nmnagement  is  efficient  and  honest,  an<l  the  properly, 
notwithstanding  the  partial  exliauiition  of  its  high-grade  ore  bodies,  i»  one 
of  gn^t  value* 


4 
4 


.MOU\TAI\-MOU\T,  8:2: 

MOUNTAIN  KEY  MINE.  NEW  MEXICO. 

Offiw.  care  of  W.  C.  Cliandler,  owner  and  manager,  Pinos  Altos,  CJrant 
Co.,  N.  M.     Is  one  of  the  oklest  mines  in  Grant  coimty.     Has  a  TOC  sluift, 
and  produces  auriferous  and  argentiferous  copper  sulphides.     Has  steam 
power,  and  o\N'ner  is  said  to  plan  installing  a  small  mill  and  smelter. 
MOUNTAIN  LAKE  MINING  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.  J.  L-  Rawlins,  president  and  general 
manager;  E.  A.  Wedgwood,  secretary.  Organized  1896,  under  laws  of 
Utah,  ^ith  capitalization  $50,000,  shares  10  cents  par.  Lands,  24  claims,  area 
oirca  400  acres,  in  the  Big  Cottonwood  district  of  Salt  Lake  county,  show- 
ing 2  contact  veins,  between  diorite  and  limestone,  said  to  be  100'  wide 
and  traceable  2,000',  carrying  bomite  and  chalcopyrite,  giving  average  as- 
say values  of  2.5%  copper,  2  oz.  silver  and  $1  gold  per  ton,  opened  by  a 
100'  shaft  and  5  tunnels,  longest  1,100'.  Presumably  idle. 
MOUNTAIN  LION  GOLD  &  COPPER  CO.  MEXICO. 

Office:    La  Cananea,  Sonora,  Mexico.    Organized  1905,  with  capitali- 
sation $50,000,  to  take  over  sundry  mining  lands,  of  circa  400    pertenencias 
area,  the  Magdalena  district  of  Sonora,  Mexico. 
MOUNTAIN  VIEW  COPPER  CO.  OREGON. 

Dead.    Sold  its  lands,  in  the  Waldo  district,  1903,  to  Vulcan  Copper  Co. 
MOUNTAIN  VIEW  DEVELOPMENT  CO.  ARLZONA. 

Mine  office:  Bisbee,  Cochise  Co.,  Ariz.  Geo.  Bennett,  president;  H.  M. 
Woods,  vice-president;  W.  D.  Kinsey,  secretary;  Chas.  Trotman,  treas- 
urer. Organized  1903.  under  laws  of  Arizona,  with  capitalization  $1,000,000, 
shares  $1  par.  Lands,  9  claims,  3  miles  northwest  of  Bisbee,  opened  by  2 
shallow  shafts  and  a  tunnel.  Ores  carry  occasional  lead  values,  and  a  small 
test  shipment  gave  returns  of  16.74%  copper  and  100  oz.  silver  per  ton. 
MOUNT  ANDREW  MINING  CO. 

Office:  52  William  St.,  New  York. 
MOUNT  ANDREWS  MINE.  ALASKA. 

Sold,  1905,  to  Britannia  Copper  Syndicate. 
MOUNT  BABINDA  MINE.  AUSTRALIA. 

A  Queensland  property,  that  produced  a  little  ore,    1902,   dressed    by 
hand-cobbing  to  23%  copper  and  20  oz.  silver  per  ton,  with  small  gold  values. 
Presumably  idle. 
MOUNT  BAKER  &  SHUKSAN  MINING  CO.  WASHINGTON. 

Office:  35  Hinkley  Blk.,  Seattle,  Wash.  Mine  office:  Maple  Falls,  Wliat- 
com  Co.,  Wash.  J.  Conaway,  president;  C.  M.  Walsh,  secretary;  Geo.  B. 
Conaway,  superintendent.  Lands,  sundry  claims,  opened  by  a  320'  tunnel, 
showing  ore  giving  good  assay  values  in  copper  and  gold.  Has  an  air-com- 
pressor and  2  power  driUs,  and  is  said  to  plan  developing  an  available  water 
power. 
MOUNT  BULGA  COPPER  CO.  AUSTRALIA. 

Property  is  sundry  slightly  developed  copper  lands,  in  the  Orange  divi- 
aion  of  New  South  Wales.    Presumably  idle. 
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MOUNT  CHALMERS  COPPER  MINES»  LTB,  AUSTRAUA. 

VoIuriUirily  umimi  ii|),  May  1,  1901. 
MOUHT  DIAMOND  COPPER  CORPORATION,  LTD.  AUSTRALIA. 

Offitva:  LS,  broad  Stn^jt  Ave.,  Lorujoii,  E.  C,  Eng,  E.  Fewinga,  chair- 
iTi«'Ui;  L.  Ci,  Brown,  siH'n?tary.  I/mds,  210  iicrus,  leasehold,  5  mili's  nurth- 
east  of  Wandie  goldfieklw,  South  Austnilia.  canyirig  a  vein  tmceable  OfXK 
on  surface,  opened  hy  a  IW  shaft,  ahowing  chalropyrite  associated  with 
iron  pyril4^}B.  with  quartz  ganguCj  in  a  vein  of  2'  to  25'  width,  with  well 
defined  walb.  Proiierty  considered  promising,  but  comimny  apparently 
moribund. 
MOUNT  DONALDSON  COPPER  CO,,  LTD.  TASMANIA. 

OlTicea:  :iS,  Craceehuirli  8t.,   Lomlon,  E.  C,  Eng.     CoL  H.  J.    Bynje, 
chairman:  D.  11.  CVitlon,  secretary.     Organizcil  March  28,  181)9^  with  cap- 
italixation  £ir>0,0(10,  t^hares  £1  par.     Liinds,  159  ncn^a,  on  Mt.  Dnnaldwin, 
CVjfiima,  Tasmania.     IdU*  for  s«'vrnil  years. 
MOUNT  EDDY  MINING  &  DEVELOPMENT  CO.  CALIFORNIA. 

Letters  retunud  from  fonner  offitx\  8:m   Francisco,  Cab     Liin«ls  were 
11  claims,  near  Sisson,  Sinkiyuu  connly,  California. 
MOUNT  FISHER  PROPRIETARY  CO.  AUSTRALU* 

Flatined  btiiltliiie  a  siiK^lter,  at  lost  acoounta.     Presumably  ille. 
MOUNT  FLORA  MINE,  AUSTRALIA. 

Mine  olhee:  Mackay,  Queensland,  Australia.     Mmle   17  tons  •>f  copper^ 
in   11*01.     Idle. 
MOUNT  FRASER  COPPER  MINES  (N.  S,  W.\  LTD,  AUSTRALU. 

VohmUvrily  wound  up,  June,  ll>02, 
MOUNT  GARNET  ^  CHILLAGOE  EXPLORATION  CO,  AUSTRALU, 


Dead- 


AUSTRALIA. 


MOUNT  GARNET  FREEHOLD  COPPER  & 

SILVER  MINING  CO,,  LTD, 

Oimpany  lifiuidated,  and  projjcrty  taken  over  by  bondholders. 
MOUNT  GARNET  RAILWAY  &  FREEHOLD  MINES.  AUSTRALIA* 

Vohmtarily  wound  up,  1003. 
MOUNT  GODDARD  COPPER  MINING  CO. 

Oflice:   Frrsno,  Cab     Moribund. 
MOUNT  HOPE  MINE.  AUSTRALIA. 

Owned  by  N(>w  Mount  Hope  fVipper  Mining  Co.,  Ltd. 
MOUNT  JUKES  PROPRIETARY  MINING  CO,  TASMANIA. 

Otftf^:  care  of  T.  L.  Hood,  agent,  Hobart,  Tasmania.     LandSi  sundry 
claims,  in  the  Mt.  Jukes  field,  Tanrnania. 
MOUNT  LYELL  BLOCKS  COPPER  CORPORATION,  LTD.  TASMANIA. 

Reorgani/ed,   1903.  a.s  Mt.  Lyell  Block>  Mining  Co.   (No  Liability.) 
MOUNT  LYELL  BLOCKS  MINING  CO.  (NO  LIABILITY.)  TASMANIA. 

OHicfs',  47,  Queen  St.,  Melbourne,  AtMralia.  Mine  office:  North  Movmt 
Lyell,  Montagu  Co./rasmania,  Employs  220  men.  Colin  Templet  on,  clmir- 
man;  preceding  officer.  Alfred  Tolhur^t,  Thoe.  Harvey  and  Alex.  Campbell, 
directors;  Thos,  Rollason,  secretary;  Robert  Ferguson,  general  maixaget.    Or^ 
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MOUNT  LYELL.  829 

ganixed  March  20,  1903»  under  laws  of  Victoria,  as  a  reconstruction  of  the 
Mount  Lyell  Blocks  Copper  Corporation,  Ltd.,  with  capitalization  £300,000, 
shares  £1  par;  paid,  in  19  s.  9d.     Half  yearly  meetings,  February  and  August. 

Lands,  70  acres,  held  under  mineral  lease,  also  60  acres  timber  lands  and 
150  acres  miscellaneous  lands,  including  a  millsite,  giving  total  holdings  of 
288  acres,  in  the  North  Mount  Lyell  district,  in  addition  to  which  the  company 
has  the  right  to  mine,  for  7  years,  on  adjoining  lands  of  the  Mount  Lyell  Consols, 
on  a  royalty  of  40%  of  net  profits.  The  property  shows  sulphide  ores,  giving 
assays  up  to  6%,  occurring  inaSO'  bed  of  conglomerato  rock,  but  this  ore  body 
is  not  being  worked  at  present.  Two  ore  bodies  now  under  development  carry 
native  copper,  in  argillaceous  schists,  locally  termed  clays,  as  the  sclii'^ts  are 
very  soft.  These  ore  bodies  were  estimated  to  carry  3%  copper,  but  revised 
figures  by  the  company  give  average  values  of  2.15%  copper.  Develop- 
ment is  by  the  240^  Balance  shaft  and  the  450'  Main  shaft,  also  by  the  1.638' 
Consols  tunnel  and  1,680'  Oflfice  tunnel,  these  openings  being  estimated  to  show 
100,000  long  tons  of  ora  The  ground  is  very  soft,  turning  to  clay  wlien 
weathered,  and  is  exceedingly  treacherous,  requiring  heavy  timbering  and  con- 
stant watchfulness.  The  copper  is  carried  in  minute  particles,  disseminated 
quite  evenly  through  the  schist,  and  is  concentrated  (|uitc  easily.  Dur- 
ing 1905  the  policy  of  the  mine*  was  changed,  in  some  important  par- 
ticulars, and  work  is  now  done  on  contract,  as  far  as  possible,  this  giving 
dieaper  mining  costs.  The  heavy  cost  of  timbering  also  has  been  reduced 
somewhat. 

The  concentrator,  of  350  tons  daily  capacity,  begun  work  August,  1904, 
and  gave  very  unsatisfactory  results  at  first,  but  some  minor  changes  have 
resulted  in  bringing  the  mill  to  a  much  higher  state  of  etticicncy.  Tlie  mill, 
of  sted  frame,  lias  10  gravity  stamps,  20  Wilfley  and  Phoenix-Weir  tables, 
canvas  tables  and  12  Frue  vanners.  Miscellancoas  improvements  at  tlie  mine 
include  a  small  sawmill  and  framing-mill  for  mine  timbers.  The  Mount  Lyell 
&  North  Mount  Lyell  Railway  is  distant  1  to  5  miles  from  the  mine.  Fuel  is 
oordwood,  costing  10  s.  per  cord. 

The  first  half  of  1905  showed  a  working  profit  of  £651  lis.  lid.  which 
would  have  been  much  larger  but  for  the  caving  in  of  the  mine.  At  the  end 
of  1905  the  mill  was  treating  circa  1 ,000  tons  ore  weekly,  and  producing  1.') 
to  20  tons  of  fine  copper  therefrom.  The  management  plans  bringing  the  mill 
to  its  full  capacity,  of  about  2,000  tons  weekly,  during  1906,  and  on  that  basis 
should  produce  circa  200  long  tons  fine  copper  monthly. 
MOUNT  LYELL-COMSTOCK  COPPER  CO.,  LTD.  TASMANIA. 

Title  changed,  1903,  to  Lyell  Conwiock  Con.solidated  Copper  C/O.,  Ltd. 
MOUNT  LYELL  CONSOLS.  (NO  LIABILITY).  TASBiANIA. 

Offices:  Equitable  Bldg.,  Collins  St.,  Melbourne,  Australia.  N.  Madden, 
secretary;  H.  8.  Muir,  mine  manager;  D.  J.  Mackay  <fe  Co..  1,38,  Leadenliall 
St.,  London,  E.  C,  Eng.,  British  agents.  Capitalization.  £126,000.  I^nds, 
50  acres  on  Mt.  Lyell  and  40  acres  on  Mt.  Danvin.  letter  tract  has  been  pros- 
pected, and  former  ia  under  a  7-year  lease  to  Mt.  Lyell  Blocks  Mining  Co.,  on 
royalty  of  40%  oC  net  profits  secured. 
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MOmTT  LYELL  COPPER  ESTATES,  LTD,  TASMAIHA. 

Offices:  8*5,  Gracechurch  St,,  London,  E.  C,  Eng.     Mylius  Cohen,  chair- 
man;  F.  W,  Eccardt,  secreta^>^     Organized  July  19,  1890,  with  capitatizatinn 
£150,CK)0,  shares  £1  par;  issued,  £ia'J,435,      Landu,  4  leases,  on  Mt,  Lyell, 
have  beeti  abandoned.     Moribund  and  h'quidalion  probabla 
MOUKT  lEYLL  EXTENDED  00.    (KO  LIABILITY).  TASMANU, 

Officcii:  138,  Leadenhall  St.,  Lnndon,  E.  C,  England,  and  Equitable 
Bldgs,,  Collins  St.,  Melbourne,  Australia.  M.  Gilniore,  mine  manager;  J.  P. 
Madden,  secretary  in  Melbourne;  H,  M.  Taylor,  secretary  in  I^ondon,  Capi- 
talisation £150,000.  Lands,  30  acres  on  Mt.  Lyell  and  SO  acres  on  Mt.  Dar- 
win. Idle  and  apjmreiitly  moribimd» 
MOUNT  LYELL  miaNG*&  RAILWAY  CO,,  LTD.  TASBiAIHA, 

Offices:  39,  Queen  St..  Melbourne.  Atistralia,  and  Palmcrston  House,  Old 
Broad  St.,  London,  E.  C,  Eng.  General  manager's  office:  Queenstown, 
Tasmania,  Mine  office:  Gonnan*ston,  Montagu  Co.,  Tasmania.  On  Jan.  1, 
lf>06,  employed  2,094  men.  Has  two  boards  of  directors.  Bowes  Kelly 
chairman;  \Vm.  Knox,  M.  P.,  \dce-chairmau;  preceding  officers,  Wnu  Jariw 
eson,  J  C,  Syme  and  Lindj^ley  Tulloch,  members  of  Australian  board;  John  ^ 
Ball  Ball,  chairman;  Sir  John  A.  C-ockbuni^  vice-chairman;  D*  J.  Mackay, 
A-  Williamson  and  J.  DowUng,  mem!>er8  of  London  boartl;  Alfred  Mellor, 
secretary  at  Melbourne;  Edwin  Habbcn,  8ccr€'tary  at  London;  Robert  C, 
Sticht,  genera]  manager;  A.  Lewis  Dean,  chief  metallurgist;  W.  H.  Wesley, 
assistant  metallurgii<t;  E.  Cams  Driffield,  railway  superintendent ;  W.  T, 
Batchelor,  mine  superintendent;  A,  N.  Macniocil,  chief  mechanical  engineer; 
P  A.  Mackay,  Huperintendent  of  chemical  works;  Dr,  F.  J.  Howell,  distributing 
Buperintendeiit;    A.  G,  S.  William^s  and  Thomas  Woodward,  auditors. 

Organized  Aug.  11,  1903,  under  laws  of  Victoria,  as  an  amalgamation  of 
an  old  company  of  t  he  same  mtmo  and  the  North  Mount  Lyell  Copper  Co. ,  Ltd. , 
with  capitalimtion  £!,:JOO,000,  sluires  £1  par;  L^^ued,  £l,2tX),000.  Deben- 
tures, £140,000,  at  5%.  Di\ddend.s  were  £150,1X10  in  1901  and  £2aS,000  in 
1905,  and  prtwejit  company  and  its  predecessor  have  paid  total  dividends,  to 
end  of  1905,  of  £1,351,574.  Half  yearly  meeting.  May:  annual  meeting, 
November. 

Lands»  3  consolidated  leases  and  33  ordinary  leases,  from  the  crown,  for 
20-year  and  30-yeur  pericnis,  area  1,5^37  a<*res  mining  lands,  aliK>  565  acres 
smelter- sites,  with  total  lunded  holdings  of  2,102  acres,  in  the  W*c8t  C-oa^t  min* 
ing  district  of  Tasmania.  Country'- rock»  are  schist,  conglomerate,  quartzite 
and  sandstone,  ore  bodies  occurring  as  maiisive  len^^es  in  the  schi.st,  near  con- 
glomerate contacts,  the  lensati  having  a  generally  NW.  and  SE.  trend,  l^jere 
are  15  known  lenses,  of  which  0  are  under  development,  these  having  average 
dimensions,  at  Mic  Mt.  Lyell  mine,  of  270'  widtli,  660'  length  and  a  proven 
depth  of  7.W,  and  at  the  North  Mt.  Lyell  mine,  \W  width,  180'  IcJigth  and 
tUKr  proven  length.  Ores  are  of  two  varveti»^s,  tlie  Mt.  Leyll  ores  consisting 
of  massive  pyrite  earrjHng  disseminated  bornite  and  chalcopyrite,  with 
average  valnee  of  2J8%  copper,  LS5  oz,  silver  and  0.055  oz.  gold  per  long 
ton,  while  the  North  Mt,  Lyell  mine  c;irriea  silicioua  sulpliide  oros,  including 
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chalcocite,  bomite  and  chalcopyrite,  with  quartzose  scliist  ganguc.  There 
are  occasional  occurrences  of  native  copper  and  tetrahedrite,  but  the  ores 
of  conunercial  importance  are  almost  exclusively  sulphide.  In  addition  to 
the  ores  previously  enumerated,  the  Mt.  Lyell  has  large  bodies  of  very  low- 
grade  sulphide  ores,  averaging  circa  0.65%  copper,  2  o^.  silver  and  0.0725  oz. 
gold  per  ton,  which  doubtless  will  become  valuable  in  time.  The  North  Mt. 
Lyell  ores  are  higher  in  copper  tenor  than  thase  of  the  main  mines,  but  are  decid- 
edly refractory,  unless  heavily  fluxed,  carrying  15%  to  20%  alumina  and  60% 
to  75%  silica.  An  average  analysis  of  ores,  made  circa  1901^,  gave,  in  addition 
to  copper,  silver  and  gold  contents,  40.3%  iron,  46.5%  sulphur,  4.4%  silica, 
2.5%  barium  sulphate  and  2%  alumina. 

The  Mt.  Lyell  lias  a  260^  blind  shaft,  and  tunnels  of  320'  and  1,450',  while 
tlie  North  Mt.  Lyell  has  blind  shafts  of  550'  and  325',  witli  tunnels  of  850'  and 
780'.  The  mines  have  a  total  of  circa  15  miles  of  underground  workings, 
estimated  to  show  4,500,000  long  tons  of  ore,  with  1,500,000  long  tons  of  ore 
blocked  out  for  stoping  in  the  Mt.  Lyell  and  Nortli  Mt.  Lyell  mines,  with  about 
350,000  tons  blocked  out  in  various  otlier  mines.  Mining  is  done  open-cast, 
in  terraces,  at  the  Mt.  Lyell  and  its  principal  subsidiary  mines,  underground 
extraction,  at  these  properties,  being  confined  largely  to  the  removal  of  the 
richer  patches  of  ground  encountered  during  exploitation.  A  traveling  crane, 
at  the  open-cast  mines,  assists  in  extraction,  and  is  a  utilization  of  a  valuable 
invention  that  might  be  employed  elsewhere  to  advantage,  where  steamnshov- 
els  are  not  used.  The  overburden  of  the  Mt .  Lyell  main  ore  body  is  estimated  at 
1,500,000  cubic  yards,  all  of  whicli  must  be  stripped,  eventually.  The  mine 
is  lighted  by  dectricity  and  2  diamond  drills  are  used  steadily,  in  probing  tlie 
ground.  The  North  Lyell  ores  are  much  richer,  and  show  considerable  ore 
remaining  that  averages  better  than  10%  copper,  tlie  North  Lyell  furnishing 
circa  25%  of  the  total  ore  production,  this  ore  being  the  richest  in  Tasmania, 
but  reCractory  in  smelting,  unless  blended  with  the  basic  ores  of  the  Mt.  Lyell. 
Recent  developments  at  the  North  Mt.  Lyell  are  of  a  very  encouraging  nature, 
where  an  important  new  ore  body  was  discovered,  1905,  on  the  700'  level. 

The  milling  equipment  includes  4  underground  hoists,  at  various  blind 
shafts,  of  30-h.  p.  to  40-h.  p.  each,  good  for  800'  depth,  two  Corliss  crass-com- 
pound air-compressors,  of  40  drills  aggregate  capacity,  and  34  power  drills. 
Buildings  include  13  smithies,  of  various  sizes,  a  40x50'  machine  shop,  17x30' 
carpenter  shop,  boiler  and  compressor-hoase,  engine-house,  warehouse,  office, 
h>comotive  roundhouse  and  numerous  dwelUngs  for  employes.  Tlie  company 
^hio  owns  and  operates  three  sawmills,  at  various  points,  for  the  preparation 
of  mine  timber,  and  lumber  for  general  building  purposes.  In  addition  to  the 
ore  mines  there  are  extensive  silica  and  limestone  quarries,  with  a  crushing 
plant,  near  the  reduction  works. 

The  Mt.  Lyell  mine  was  discovered  1883,  and  the  gossan  was  worked  in 
a  small  way,  as  a  gold  mine,  until  taken  over  by  the  predecessor  of  the  present 
cmnpany,  in  1892.     The  North  Lyell  mine  was  developed  in  1897 

Owing  to  the  extraction  of  ore  mainly  by  tunnel  and  from  (juarries,  the 
power  plant  at  the  mine  is  smafl,  having  only  300  indicated  horse  power. 
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The  nmin  power  plant,  tit  the  sindter.  tmnsniits  pawor  elwtricaUy  to  the 
mine.  The  plant  htt-^  \x  steiiming  tyipiirity  n|  'i>7lX»  h.  p,,  of  wiiich  1/200  h.  p,, 
is  tmnKforrrii^l  intiM'ltx'tritity.  tJie  phuit  inrludiiii;  two  liruvvri  Boveri  Parsons 
.strum  tiirbinf*«,  dirtft-coniiected  to  400-kw.  electrii*  generators,  repUicnng  d 
,^malh.T  t;U«<'tri<.^  hiistjillation.  A  complete  eletrtric  light  system  is  rmintau)(5il. 
Ftiel  is  mainly  cordwoml,  costing  8rt,  to  Us,  per  long  ton,  with  a  little  soft 
ooal  costing  278.  per  ton,  anil  I'l^ke  costing  I^Oh.  per  ton*  Yearly  conamnption  of 
fuel  is  67,500  tons  of  firewood,  42,2(X>  cords  of  cord  wood,  2,500  txins  of  bituniin- 
o\is  eojil  and  10,0(X)  tons  of  coke.  The  comi>any  own,s  a  coking  plant,  at 
Port  Kemhla,  New  .South  Wales,  this  luiving  62  funnel-«haf»ed  ovens,  doin.; 
a  geaieral  commercial  huKinesiS,  in  tiddition  to  Hupplying  the  company's  re- 
quirements. 

The  smelting  plant  iw  at  tJiiecTHtou  n,  on  the  Queen  river,  1  %  miles  from 
the^inc.**,  receiving  ore  tiy  aeriul  tramway  and  eounterbulanee  inclin«32i  sur* 
mounting  the  intervening  hills,  the  af?rial  tramway  l>cing  of  K5tX)  long  tons 
diiily  ciipacity.  The  smelter  is  in  two  separate  seetion-s,  nmelter  No.  1  liaving 
five  water-jacket  blai^t-fiimacCH,  40x1(58"  at  the  tuyeres,  while  No,  2  smelter 
has  ai^c  42x127*  water-jacket  bhist-fumaeeH,  20'  in  height,  over  all,  all  furnaces 
having  ciLst-inin  water-jackets.  The  capacity  of  the  large  funinct^  in  No»  2  \ 
pif  nt  is  alwut  350  tons  daily,  4  furnaccM  being  in  bUist  n^gularly.  The  furnace?* 
Uitea3-lb.  blast,  supplieil  by  nine  No.  8  Hoot  blowers  and  three  No,  7  Hoot 
blowers,  each  driven  by  a  12x22x18'*  direct-connected  com|M>und  condensing 
vertical  eng^ine.  Blast  is  heated  by  8  hut-hla«t  stoves,  of  tltc  hanging  I '-pipe 
type.  PjTttie  smelting  is  employeil  for  the  first  fusioti,  wtiich  gives  a  15% 
matte,  showing  a  concentration  of  bxk  into  one,  with  stags  canyuig  circa  4t>% 
iron  and  38%  sihca,  and  only  0.3%  copper.  The  low-grade  first- fuiiion  matl » 
is  blown  up,  witlmut  previous  calcining,  in  a  small  hot-bla-*^t  famace,  using  only 
a  5%  coke  charge,  the  eontiumption  of  coke  averaging  otdy  1%  for  the  entiw 
metal-bearing  material  treated.  The  75-ton  converter  plant  has  tworcmelt- 
ing  furnaces,  6  stands  and  fourt*^*^n  60xiK)'  shells  of  Stalmann  type,  bla**. 
being  funnshed  by  two  16x24x30*'  compomid  condensing  a ir-cora pressor* 
Product  is  blister  copper  averaging  98.83rt>  copper,  100  o%,  silver  and  3.21  ot. 
goKl  per  long  ton.  The  smelting  plant  al^o  treats  cuntom  ores.  The  power 
plant  at  the  smelter  has  tw^elve  125-h,  p.  Babcock  ife  Wilcox  boilers  and  16 
multitubular  Ixjilers,  with  a  Gree^  fuel  economiJcer,  induced  draft,  and  super- 
lieaterB,  the  joint  use  of  which  effects  a  saving  of  31%  in  fuel  costs. 

The  250-ton  North  Lyell  smelter,  2S  miles  from  tlie  mine,  is  75x210'  in 
size,  witli  four  15x32'  reverl)enitory  furnaces,  4  bla*«t  fnniacea  and  a  con- 
verter plant.  The  North  Lyell  works  also  have  a  60x72'  sampling  mill,  4lxtK3' 
Ujiler-htHuse  with  three  250-h.  p.  Htirhng  water-tube  boilers,  and  a  60xlt)0' 
power-houBe  with  2{X}-kw.  generators  and  cn:>ss-<?omjMjund  blow*ere.  This 
plant  is  idle,  and  likely  to  remain  out  of  commission  permanently.  A  little 
cement  copper  in  secured  by  leac'hing  the  mine  water 

The  comfMiny  has  two  private  railroad  sj^tCTaa,  of  31  and  38  miles, 
respectively,  abo  a  24*'  gauge  line,  with  0  locomotives,  connecting  the  mines, 
flux  quarries,  smelters,  warehouses  and  yards.    The  31 -mile  line  of  42*  g&uge 
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runs  from  the  smelter  at  Queenstow-n  to  the  seaport  of  StnUian,  with  extensive 
wharves  on  Maoquarie  Harbor,  connecting  at  the  latter  point  >\ith  the  Stra- 
han-Zeehan  government  line,  gix-ing  rail  connect ioa<  ii-ith  all  parts  of  the  i^olon}-. 
The  Queenstown-Strahan  Unc  traverses  an  exceedingly  difficult  ci>untr>'.  4V^ 
miles  of  this  line  having  gradients  of  1  in  20  and  1  in  16,  emplo\nng  4  special 
Abt  type  locomotives  and  centre-rack  raili!\*ay.  in  addition  toordinar>'  adhesion 
engines.  The  company's  private  lines  have  2:^  cars,  and  do  a  good  general 
business,  in  addition  to  handling  the  company's  traffic. 

Miscdlaneous  enterprises  include  a  complete  machine  shop,  iron  foundry, 
brass  foundry,  brickyard  and  three  sawmills. 

A  chemical  and  fertilizer  plant  was  completed.  1905,  at  Yarra\'ille,  a 
suburb  of  Mdboume,  Australia.  The  works  include  an  acid  plant,  making 
sulpliuric  acid  from  low-grade  cupriferous  pyrites  from  Jhe  Mt.  Lyell  mine. 
Guano  rock  is  secured  from  Ocean  Island,  in  the  Pacific,  and  the  product  is 
superphosphates  of  the  highest  grade,  for  which  there  is  a  large  demand  in  the 
Australian  commonwealth. 

The  cost-sheet  of  the  company  makes  an  excellent  showing.  Cost  of 
mining,  including  ores  secured  open-cast  and  underground,  averages  5s.  per 
ton,  a  decrease  of  about  6d.  per  ton  from  1904,  ore  seciu^  by  quarr>'ing  casting 
approximately  one-third  as  much  as  underground  ore  from  the  North  Mt. 
LydL  Smdting  costs,  including  ore  transportation,  are  6s.  5d.  per  long  ton, 
giving  total  average  mining  and  smelting  costs  of  only  lis.  5d.  per  long  ton, 
a  decrease  of  2s.  2d.  from  the  already  low  costs  of  1904.  These  costs  spell 
efficiency,  and  not  only  reflect  credit  upon  Mr.  Sticht,  as  the  responsible  man- 
ager, but  indicate  the  existence  of  a  well-organized  and  thorouglily  efficient 
and  lo^'al  staff. 

Production,  1904,  was  18,513,600  lbs.  fine  copper,  816,643  oz.  silver  and 
23,392  oz.  gold,  and  for  1905  was  18,592,000  lbs.  fine  copper,  with  presumably 
about  the  same  gold  and  silver  values  as  in  the  preceding  year.  The  Mt. 
Lyell  has  not  been  an  easy  property'  to  handle,  presenting  a  series  of  financial, 
mining  and  metellurgical  problems,  aU  of  which  have  been  solved  satisfactorily. 
There  are  no  dark  oomen  in  the  company's  office,  mines,  or  works,  and  the 
shareholders  may  congratulate  themselves  upon  possessing  interests  in  a  good 
mine,  well  managed. 
MOUNT  LTELL  HORTH  CO.  TASMANIA. 

Offices:  153,  Leadenhall  St.,  London,  E.  C,  Eng.     Moribund. 
MOUNT  LTELL  PROPRIETARY  MINES,  LTD.  TASMANIA. 

Voluntarily  wound  up,  Jime,  1901. 
MOUNT  LTELL  SOUTH  CO.  TASMANIA. 

Offices:  158,  Leadenhall  St.,  London,  £.  C,  Eng.     A  Siamese  twin  of 
the  Mt.  Lyell  North,  and  also  moribimd. 
MOUNT  LTELL  TASMAN  COMSTOCK  GOLD,  SILVER,  TASMANIA. 

LEAD  ft  COPPER  MINING  CO.,  LTD. 

Offices:  LauDceston,  Tasmania.  Mine  office:  Mt.  Lyell,  Montagu  Co., 
TasmiuiiA.    C  H.  F.  Shera,  agent;  F.  H.  Mitchell,  mine  manager.    Idl& 
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MOUNT  MOLLOY  BCNE.  AUSTRALU. 

Mine  olfifo:  Hcrberton,  Queensland,  Australia.  I^ncls  are  circa  20  niiiea 
from  tlie  coast.  Mine  lias  been  worked  intemiittently,  uiider  lease,  for  some 
years,  largest  protluction,  1902,  being  1,200  tonsof  ore,  of  20%  to  25%  copper 
tenor.  Mine  is  230'  deep,  showing  at  the  bottom  a  17'  vein  carrying  a  5'  pay- 
streak  of  high-grade  sujphide  ore,  and  alwut  12'  feet  of  cupriferous  iron  pyrites. 
Property  is  considered  promising,  if  given  adetjuate  development  and  equip- 
ment. 
MOUNT  MORGAN  COPPER  CO.  AUSTRALIA. 

Reorganized  as  Moonmera  Copper  Mining  Co.,  Ltd. 
MOUNT  MORGAN  GOLD  MINING  CO.,  LTD.  AUSTRALIA. 

Offices:  9,  (iracechurch  St.,  London,  E.  C,  Eng'.,  and  118,  Pitt  St.,  Sydney, 
Austnilia.  Mine  ofHce:  Rockhampton,  (Juecnsland,  Australia.  R.  S.  Archer, 
Australian  chainnan';  W.  K.  D'Arcy,  I^)ndon  chairman;  J.  Jenkins,  London 
8e<Tetary;  H.  Woodd,  Aastralian  secretary;  Capt.  G.  A.  Riclmrd,  general 
mimager;  H.  P.  Scale,  mine  manager.  Organized  October  1, 188<),  under  laws 
of  Queensland,  with  capitalization  £1,000.(KK),  shares  £1  par.  Has  paid 
dividends  annually  since  organization.  I^mds,  640  acres  freehold,  also  80 
acres  leasehold  and  IK)  acrc»s  perpetual  leaseliold.  This  mine  has  been,  for 
20  years,  one  of  the  greatest  gold  producers  of  the  world,  but  has  shown  de- 
clining, values  and  decrciising  output  for  several  years  past,  due  mainly  to  in- 
creased depth,  but  partially,  perhaps,  to  the  mistaken  policy,  followed  in  the 
pa.st,  of  gouging  out  the  richest  ore. 

Developments  at  depth,  and  extensive  tests  by  diamond  drill  borings 
prove  the  inmiense  ore  \xH\y  of  the  mine  to  become  base  at  depth,  and  to  carrj' 
greatly  increased  copper  values,  coincident  with  decreased  gold  values,  hence 
arrangements  have  been  made  for  the  production  of  copper  upon  a  hirge  scale. 
Ore  reser\'es  of  May,  HK)5,  were  estimated,  con.serx'atively,  at  1.665,000  long 
tons  blocketi  out ,  witii  1 ,  i;i5,000  tons  additional,  assumed  iis  reasonably  certain 
to  exist,  ore  being  about  equally  diNnded  between  first-grade  ore,  averag- 
M^g  3.5%  copper  and  8  dwts.  gold  per  long  ton,  and  second-grade  ore,  averag- 
ing 3%  copper  and  2.5  dwts.  gold  per  long  ton. 

The  new  reduction  plant  for  treating  copper  ores,  being  built  at  an  estima- 
ted cost  of  £2'20,000,  with  an  estimated  capacity  of  400  tons  daily,  should 
be  in  operation  during  1906.  Production  of  copper,  secured  as  a  by-product, 
has  averaged  250,000  lbs.  annually,  for  some  years  past,  and  amounted  o 
257,600  lbs.  fine  copper,  for  the  fiscal  year  ending  May  31,  1905.  Assuming 
an  average  extraction  of  2.5%  copper,  from  an  average  of  10,000  long  tons 
of  ore  monthly,  which  assumptions  seems  fully  warranted  by  the  extensive 
tests,  the  size  of  the  new  plant  under  construction,  and  the  financial  strength 
of  the  company,  the  output  of  copper  of  the  Mount  Morgan,  for  the  year  1907. 
should  be  circa  6.750,000  pounds,  and  perhaps  larger.  In  any  case  the  Mount 
Moi*gan  will  become,  during  1907,  an  important  producer  of  copper,  ranldng 
third  among  Australian  mines  in  output,  with  a  prospect  of  taking  evoi  hi^er 
place,  eventually. 
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VOUIT  FEKRT  COPPER  ft  REID'S  CREEK  AUSTRALIA. 

GOLD  MmES  A  SMELTING  CO.,  LTD. 
Voluntarily   wound   up.   June,    1902. 

M onrr  pitton  mHE.  Australia 

Mine  office:  Mt.  Pitt<«,  South  Australia.     T.  W.  Styles,  manager.     Has 
steam  power. 
M OUHT  PLEASAHT  mHE.  AUSTRALIA. 

Mine  office:  Cobar.  Robinson  Co..  X.  S.  W..  Aa<irali:i.     Is  a  small  pro- 
ducer, wt>rking  pockets  of  cbalcocite.  ciialcop>Tite  and  carbonates,  ores  being 
sent  to  the  Cobar  smelter  for  reduction. 
MOUHT  READ  MIllIirG  CO.,  LTD.  TASMANIA. 

Offices  Worcester  House.  Walbrook.  London.  E.  C.  England,  and  Cooks ".s 
Chambers,  Elizabeth  St..  Hobart.  Tasmania.  H.  G.  Campion,  chairman: 
N.  M.  Ogle,  secretary  in  London:  J.  Hickson.  secret  an-  in  Tasmania:  Stafford 
Bird,  manager.  Organized  Nov.  4. 1901.  with  capitalization  £150.000.  shares 
£1  par.  Lands.  80  acres,  carr^-ing  gold,  silver,  lead  and  zinc  ores,  assa^-ing 
about  0.5%  copper,  also  121  acres  mill  and  smelter  sites,  carn-ing  water-right^s. 
Development  is  by  tunnel,  with  considerable  ore  developed,  but  no  feasible 
process  of  treatment  has  been  de\ised,  the  ores  being  ver>'  dilhcult  of  reduc- 
tion and  separation. 
MOUHT  ROSE  mHE.  AUSTRALIA. 

Mine  office:  Wallaroo,  South  Australia.     J.  Renfrey.  manager.      Has 
steam  power  and  empk>>-ed  about  20  men.  at  last  accounts. 
MOUHT  ROTAL  MIHE.  AUSTRAUA. 

Mine  office:  Dandaloo,  New  South  Wales.  Australb.     Property  is  circa 
20  miles  west  of  Dandaloo.  with  about  oOlV  of  development,  showing  a  consid- 
erable body  of  oxide  and  carbonate  oresand  chaleocite,  assa^-ing  up  to  ;)()^ 
and  -10%  copper. 
MOUHT  ST.  HELEHS  COHSOLIDATED  MIHIHG  CO.  WASHINGTON. 

Office:  606  Marquam  Bldg..  Portland.  Ore.  Mine  office:  Spirit  I^ko. 
Skamania  Co.,  Wash.  Employ?  10  to  60  men.  Tiios.  Prince,  president: 
Chas.  H.  Marsh,  secretaiy;  Dr.  Henry  Waldo  Coe.  treasurer  and  managing 
director;  Andrew  Olson,  superintendent.  Organized  1902.  imder  laws  of 
Oregm,  with  capitalization  $1,800,000.  shares  $1  par. 

Lands,  106  claims,  partly  patented,  area  2.UJ0  arre?.  al>o  a  40-ai're  mill- 
site,  estimated  to  carry  100.000.000'  of  standing  timber,  in  the  ^^t.  Helens 
district,  circa  50  miles  from  Portland,  on  the  north  fork  of  tlie  Toutle  river  and 
on  the  shores  of  Spirit  Lake.  Lands  mclude  former  lioldincs  of  the  Swinion 
Copper  Co.,  Cascadia  Mining  &  DeA*elopment  Co..  Calumet  Copi>er  Mining  Co., 
Bronse  Monarch  Mining  Co.  and  Ca<4^e  Copper  Mining  Co..  gi\'iiig  a  trart 
practically  a  parallelogram  of  1^2  niiles  width  by  oniilos  length.  In  additio.i 
to  copper  mines,  the  tract  contaias  a  granite  rpiam'.  ^nndn'  cold  veino.  ochn^ 
beds  and  a  deposit  of  pumice  t^tone.  Coimtr>'  rocks  are  syenite,  di  iriteaml 
elate,  carrying  sundiy  fissures  veins  and  contact  vein<  liet\v*\^ndi(tritcan  ! 
0}'enite.  The  property  shows  numeroi.is  veins,  of  wliirli  aNvit  Jii  have  b^  *• 
more  or  less  developed,  these  ranging  o'  to -lUO'  in  width,  showing  mainly 
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sulphide  ores,  including  chalcocite,  bornite  and  chalcopyrite,  giving  assays 
of  2%  to  25%  copper,  occasional  small  lead  values,  2  oz.  to  50  oz.  silver  and 
$1  to  $40  gold  per  ton,  tlie  usual  oxidized  ores  being  absent.  Development 
is  aln^ost  exclusively  by  tunneb,  there  being  but  one  shaft,  and  that  of  only 
50^  depth.  The  main  tunnels  are  250',  400',  600'  and  2,300'  in  length,  with 
total  underground  openings  of  5,500',  estimated  to  show  125,000  tons  of 
medium  and  high  grade  ore,  with  low  grade  ore  of  much  greater  tonnage. 

The  Sweden-Norway-Denmark  group  carries  a  30'  to  40'  vein,  between 
diorite  and  syneite,  with  mineralization  mainly  on  the  foot  wall,  showing  fre- 
quent chutes  of  rich  ore  averaging  about  9%  copper,  6  oz.  silver  and  $3.25  gold 
per  ton. 

The  Polar  Star  mine  is  said  to  show  2'  to  5'  of  ore  assaying  10%  to  30% 
copper,  8  oz.  to  70  oz.  silver  and  $3  to  $11  gold  per  ton. 

The  Minnie  Lee  group,  4  miles  from  the  Polar  Star,  has  about  500'  of  work- 
ings, showing  auriferous  and  argentiferous  copper  ore  of  concentrating  grade. 

The  Earl  group  shows  an  immense  gossan  outcrop,  carrying  small  gold 
values,  with  occasional  bunches  of  high-grade  copper  ore,  the  gossan  overlying 
a  breccia. 

The  Bronze  Monarch  group,  opened  by  a  300'  tunnel,  adjoins  the  Sweden 
group,  and  has  produced  circa  1,000  tons  of  sulphide  ore,  carrying  good  values 
in  copper,  silver  and  gold. 

The  Index  mine,  circa  2)/^  miles  from  the  main  group,  shows  a  vein  of 
44'  estimated  average  width,  carrying  ore  of  only  1.5%  copp)er  tenor,  v^ith 
about  8  oz.  silver  and  S4  gold  per  ton. 

Equipment  includes  an  80-h.  p.  Pel  ton  water-wheel,  6-drill  Sullivan  aii^ 
compres.sor,  3  power  drills,  a  sawmill  and  about  25  shops  and  cabias.  at  the 
various  camps.  Surveys  have  been  made  for  a  loop  railroad  line  of  140  miles, 
running  from  Portland  around  Mount  St.  Helens  and  return.  Company  plans 
further  development  during  1906.  Management  is  considered  good,  and 
property  is  favorably  regarded. 
MOUNT  SHASTA  GOLD  MINES  CORPORATION.  CALIFORNIA. 

An  unsavory  concern,  succeeded,  1904,  by  Phoenix  Gold  Mining  Co. 
MOUNTS  SICKER  &  BRENTON  MINES,  LTD.  BRITISH  COLUMBIA. 

Mine  office:  Mount  Sicker,  Vancouver  Island,  B.  C.  W.  A.  Dier,  managing 
director  and  superintendent.  Lands,  9  claims,  area  352  acres,  49  miles  north 
of  Victoria,  in  two  groups,  known  as  the  Copper  Canyon  group  of  5  claims, 
on  Mount  Sicker,  and  a  group  of  4  claims  on  Mount  Brenton.  Proi>erty  Is 
in  the  same  geological  horizon  as  the  Tyec  and  licnora  mines,  and  carries  a 
continuation  of  the  schistose  ore  fonnation  of  those  mines.  A  two-i'omi>art- 
ment  sliaft,  sunk  144',  at  an  angle  of  76°,  sliows  a  little  good  ore  in  the  bottom, 
values  apimrently  improving  with  depth.  Considenible  development  work, 
done  at  different  times,  on  various  claims,  has  given  encouragement,  but  the 
com|>any  lias  not  yet  se<"ure(l  a  workable  ore  Ixniy.  Management  is  said  to 
plan  the  installation  of  a  larger  power  plant,  tram  and  concentrator. 
MOUNT  STANLEY  MINING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mino  office,  Globe  (lila  Co., 
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Ariz.    Organized   1905,  with  capitalization  SI, 000,000,   -ihan^  SI   par,  u. 
operate  sundry  claims  lying  st)uthwe«t  of  (JIoIh'. 

mouht  sterling  mine.  California. 

Owned  by  Kneipor  &  Ashbrook.     Lands  are  in  Section   10,  T.   12  S.. 
II.  23  E..  Fresno  county,  California.     Idle. 
MOUNT  THECKLA  MINE.  AUSTRALIA. 

Absorbed  by  Kangaroo  Hills  Mining  &  Smelting  Co. 
MOUNT   UNION   CONSOLIDATED   MINING   CO.  ARIZONA. 

Office:  Germania  Bldg.,  St.  Paul,  Minn.  Mine  office:  Prescott,  Yavapai 
Co.,  Ariz.  R.  H.  Green,  president;  W.  H.  Fagley,  vice-president;  H.  M. 
Temple,  secretary;  J.  E.  Whalen,  general  manager.  Organized  1904,  under 
Uws  of  Arizona,  with  capitalization  $3,600,000,  shares  $1  par,  as  successor 
of  Mount  Union  Mining  Co.,  and  Arizona-Michigan  Mining  Co.  I^ndH,  19 
claims,  in  Cook  CaAon,  Hassayampa  district,  on  the  southwestern  slope  of 
Mount  Union,  Senator  range,  Bradshaw  Mountains,  circa  14  miles  south  of 
Prescott.  The  Arizona-Michigan  mine,  9  claims,  having  a  175'  shaft,  with 
circa  IjOOO'  of  workings,  shows  a  vein  of  3'  to  6'  width,  with  a  12*  paystrcak 
of  argentiferous  and  auriferous  copper  and  galena,  of  high  grade.  Mine  also 
lias  a  460^  shaft  and  a  small  mill.  Management  plans  replacing  steam  by 
electric  power,  and  shipping  concentrates  to  (he  Humboldt  smelter. 
MOUNT  UNION  MINING  CO.  ARIZONA. 

Merged,  1904,  in  Mount  Union  Consolidated  Mining  Co. 
MOUNT  WASHINGTON  COPPER  CO.  MARYLAND. 

Dead.    Property  sold  under  foreclasure,  March,  1903. 
MOUNT  WHIPPLE  MINING  CO.  CALIFORNIA. 

Said  to  liave  mining  property  in  vicinity  of  Empire  Flats,  on  the  Colorado 
river,  near  the  Bill  Williams  Fork  river. 
MOUNT  ZIRKEL  COPPER  MINING  CO.  COLORADO. 

Office:  240  La  §alle  St.,  Chicago,  Ills.  Mine  office:  Pearl,  I^rimor  Co., 
Colo.  Wm.  A.  McGuire,  president;  E.  B.  Boisot,  secretary  and  treasurer. 
Organized  1901,  under  laws  of  Washington,  with  capitalization  $1,(XK),0(X), 
shares  $1  par.  Lands,  7  claims,  area  60  acres,  also  a  5-acre  millsite,  in  the 
Big  Horn  district,  showing  a  75'  fissure  vein,  claimed  by  company  to  average. 
20%  copper,  4  oz.  silver  and  SIO  gold  per  ton,  which  is  too  good  to  l>e  true, 
opened  by  a  250'  shaft.  Has  steam  power.  Idle  for  several  years. 
MOURGOUL  RIVER  COPPER  CO.,  LTD.  RUSSIA. 

Offices:  3,  Princes  St.,  London,  E.  C,  Eng.  E.  Fair^'eather,  sccretar>'. 
Capitalization,  £500,000.  Was  organized  to  take  over  sundry  copf>er  and 
silver-lead  mines,  in  the  Bfourgoul  divl^ion  of  the  Art<^>in  di.strict  of  the  Russian 
Caucasus,  but  secretary  writes,  Feb.  25,  1905,  tliat  company  had  not  yet 
acquired  its  property.  Apparently  abortive. 
SOCltrt  AHOHTME  DB  MOUZALL  ALGERIA. 

Offices:  5,  Rue  St.  Yincent-de-Paul,  Pari«,  Xe.,  France.  Mine  office: 
Ounpdes  Chenfis,  par  Blida,  department  d  Alger,  Algeria.  E.  Ra^hl^.  pres- 
ident;R.  Lava,  secretary;  M.  Duvialard,  general  manager.  Organized  1891. 
with  capitafisatioo  350,000  fr.     Lands,  5,362  hectares.  shoiA-ing  6  fissure  veins. 
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in  schists,  carrj'ing  clialeopyrite,  and  10  contact  veins  carrying  antimonial 
gray  copper,  veins  ranging  from  2cm.  to  Im.  \nde  and  averaging  4%  to  5% 
copper,  and  from  nothing  to  27  oz.  silver  per  ton.  Mine  is  opened  by  a  17m. 
shaft  and  7  tunnels  of  39m.  to  63m.  length,  in  chalcopyrite,  and  by  12  tunnels, 
four  longest  220m.,  240m.,  255m.  and  265m.,  in  gray  copper  ore.  Mine  is 
served  by  the  West  Algerian  railroad,  2km.  distant.  Copper  properties  have 
been  idle  since  1899,  but  the  company  has  developed  large  bodies  of  hematite 
and  spathic  iron,  estimated  to  contain  4,200,000  tons  of  ore  of  merchantable 
grade. 
MOZUMI  MINE.  JAPAN. 

Owned  by  the  Mitsu  Bishi  Goshi-Kwaisha. 
MULOCK  TRACT.  MICHIGAN. 

Office:  care  of  R.  P.  Mulock,  owner,  Colfax,  la.  John  F.  Dreiss,  super- 
intendent. Lands,  160  acres,  being  the  Northwest  }i  of  Section  9,  To^^ti  49 
North,  liange  41  West,  near  the  Norwich  mine,  Ontonagon  coimty,  Michigan. 
Exploratory'-  work,  1903-1905,  has  shown  2  amygdaloidal  beds,  outcropping 
at  a  distance  of  about  4(K)'  apart,  with  average  widths  of  circa  6'  and  15', 
opened  by  several  pits,  showing  copper. 
MULTNOMAH  MINING  &  MILLING  CO.  WASHINGTON. 

Mine  office:  Nespelcni,  Okanogan  Co.,  Wash.  Has  a  tunnel  sho^-ing  ore, 
carrying  good  assay  values  in  gold,  silver  and  copper.  Presumably  idle. 
MUNGANA  (CHILLAGOE)  MINING  CO.,  LTD.  AUSTRALIA. 

Offices:  39,  Queen  St.,  Melbourne,  Australia,  and  Palmerston  House,  Old 
Brt)ad  St.,  Tendon.  E.  C,  Eng.  Mine  office:  Mungana,  Lynd  Co.,  Queensland, 
Australia.  Employs  20U  men.  Harvey  Patterson,  chairman;  V.  J.  Saddler, 
vico-ciiairman;  E.  J.  J.  Rodda,  mine  manager;  Fred  I^ck,  superintendent; 
C.  L.  Hewitt,  secretary  in  Melbourne;  Mwin  Habben,  secretary'  in  London. 
Organized  March  1,  1901,  under  Companies  Acts,  1863  to  1896,  of  Queensland, 
with  capitaHzation  £125,000,  shares  5s.  par.  For  fiscal  year  ending  June  30, 
1905,  gross  receipts  were  £25,662,  with  net  profits  of  £5,742,  as  compared 
with  net  profits  of  £2,689  in  the  prenous  year. 

Lands,  5  claims,  area  271  acres,  leasehold,  in  the  Walsh  district,  carrying 
ores  of  copper,  lead  and  silver.  Mines  are  known  as  the  Griffiths,  developed 
by  an  80'  open-cut;  Calumet,  opened  by  an  80'  shaft;  Magazine,  worked  open- 
cast, and  having  an  83'  shaft;  Dorothy,  an  old  mine,  opened  by  a  lOO'  shaft; 
Lady  Jane,,  opened  by  an  old  100'  siiaft  and  a  new  300^  three-compartment 
sliaft,  and  Girofla.  Principal  operations  are  at  the  Lady  Jane  and  Girofla 
mines.  No.  3  shaft,  on  the  Girofla,  has  been  fully  equipped,  and  on  the  150' 
level  produces  ore  giving  smelter  returns  of  18.3%  copper,  16.3%  lead  and 
34.5%  silver  per  ton.  The  Girofla  also  has  a  large  open-cut,  stripped  to  a 
depth  of  60'.  The  Lady  Jane  is  proving  very  wet.  at  a  depth  of  200'.  The  old 
shaft  was  lost  from  a  crush,  and  a  third  shaft  has  been  sunk  thereon.  The 
water  flow  is  circa  200,000  gallons  daily.  Mine  is  served  by  the  Chillagoe 
to  Man^eba  Ilailway. 

Production,  1903,  was  720  long  tons  fine  copper;  220  long  tons  in  1904, 
and  only  90  long  tons  in  1905,  but  was  160  long  tons  for  the  first  four  months 
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of  1906.    Production  of  load  b  normally  4    to  6  times  as  great,  in  weight,  as 

the  output  of  copper,  and  silver  values  are  nearly  as  great  as  copper  and  lead 

comlnned. 

SUCESIONJUAHMUltOZ.  CHILE. 

Office  and  mine:  La  Serena,  Coquimbo,  Chile.     Has  steam  power  and  a 
small  smdter,  employing  circa  200  men,  at  last  acooimU. 
MUHROR-THOMPSON  ORE  REDUCTION  CO.     NOVIA  SCOTIA  &  QUEBEC. 

Dead-beats,  out  of  business.     Fully  described  in  Vol.  IV. 
MOHSTER'SCHE  GEWERKSCHAFT.  GERMANY. 

Office:   Dussddorf,   Germany.     Fr.   Gessler,   manager.     Has   iron   and 
copper  pyrites,  worked  in  a  small  way,  at  last  accounts. 
MURRAY-ISABEL  MINES  CO.  COLORADO. 

Office  and  mines:  care  of  Murray,  Pavey  &  Se3rmour,  owners,  Parkdale, 
Fremont  Co.,  Colo.  E.  M.  Lamont,  superintendent.  Ores  carry  principal 
values  in  gold,  silver  and  lead,  with  a  little  copper  and  zinc  as  by-products. 
Has  steam  power  and  concentrator,  shipping  concentrate<i  direct  to 
smelter.  Employed  about  20  men,  at  last  accounts. 
MURRAY  MINE.  ONTARIO. 

In  the  vicinity  of  Sudbury,  Algoma,  Ont.     Opened  1892,  cloned  1S94. 
since  idle.     Principal  values  arc  in  nickel,  with  sonic  copper.     Ore  b<xly, 
said  to  average  TO'  wide  and  low  in  grade,  is  a  massive  pyrrhotitc,  carrying 
occasional  nickdiferous  and  cupiferous  iron  pyrites. 
MURRIN  COPPER  MINES,  LTD.  AUSTRALIA. 

Voluntarily  wound  up,  March  1905. 
MURTEGA  MINERALS  CO.,  LTD.  PORTUGAL. 

Offices:  8,  Princes  St.,  London,  E.  C,  Eng.  Mine  olhcc:  li'irnincos, 
Provinda  de  Alemtejo,  Portugal.  J.  D.  Massey,  clminnan;  H.  (\.  Jones, 
secretary.  Organized  Dec.  8,  1900,  with  capitalization  £80,()(X).  KhurcK  £1 
par;  issued,  £67,567.  Lands  include  five  old  copper  mines.  Coni[)any 
endeavored  to  open  a  mine  at  the  presumable  point  of  intersection  of  3  main 
veins,  in  the  center  of  a  hill,  under  a  promising  gossan  capping,  by  shaft  and 
tunneL    Idle. 

MUTOOROO  MINE.  AUSTRALIA. 

•  Office:  care  of  J.  P.  Winch,  Hindley  St.,  Adelaide,  SfMith  Aii.^fnilia. 
Mine  office:  Cockbum,  New  South  Wales.  Aa^tralia.  I^nds.  .TJO  arrf^.  h'ase- 
hold,  14  miles  southwest  of  Cockbuni.  showing  ores  in  gnrfit  van<;t y.  includ- 
ing cuprite,  maladiite,  azurite,  chr>'s<K-v)l]a  and  ataramitc  nc-ar  ^nrfa^-f.  fhang- 
ing  in  depth  to  chalcocite,  bomitc,  and  clialcopyrite.  a^srHJar^fl  uirh  irr>n 
pyrites.  Ores  occur  as  leanesof  aMr-iderable  >nze  n^-ar  the  anifurt  of  iritni-i- 
ive  rocks,  and  average  about  0.'i%  cr>ppcr  in  treatment.  I'rofMrrty  han  jfnid 
small  dividends.  Presumably  idle. 
MUTUAL  COPPER  00. 

Office:  100  Boylston  St.,  litt^ttm,  >U-%». 
MUTUAL  GOLD  &  COPPER  MINING  CO  WYOMING. 

liettericturoed  unclaimed  fr .rn  fomi'-r  n*Uft-.  liawlin^.  U  yo  lu-  Vf.rt-  * 
lUchanls,  president;  h,  E.  .Xnit-trruig,  ^i^rftar:.-     "rt'«r;:/'-'l   IVf'f.  "jrilw 
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laws  of  Wyoming,  with  cftpitali^ation  $500,000,  sliares  $1  par.       Lands, 
4  claims,  area  (15  atTes,  in  tlie  Battle  Lake  district  of  Carbon  county^  Wyoming, 
flhowing  an  S'  vein,  opened  by  a  2<J<)'  tunnel 
MYSTIC  SHRUi E  GOLD  d  COPPER  ftfOING  CO.  UTAH. 

Dt^ad  Lands  sold  tn  Intomiountaiii  Mining  &  Indttistrial  Association, 
COBJPASIA    METALURGICA    NACIOKALv  MEXICO. 

Mexican  title  of  Xalional  Metallurgical  Co. 
COMPASIA  MINERA  la  NACIONAL,  MEXICO, 

Mine  office:  El  Halado,  San  Luis  Potosf,  Mex.     Miguel  Ferrara.  president; 
Jofl^  Marie  Pai^,  manager.     Company  operates  El  Saltillito  mines,  producing 
silver,  gold  and  copper.    Has  steam  power  and  employed  150  to  200  men,  at 
last  accounts. 
NACO  SMELTING  A  REFINING  CO.  ARIZONA. 

Office:  522  Bradbury  Bldg,»  lyos  Angeles,  Cal.  Works  office:  Naco, 
Cochise  Co.»  At'its.  Robert  Mitchell,  president  and  treasurer;  Robert  E, 
Morrison,  vice-president;  Chaa.  B.  Lewis,  secretar>*;  preccvling  otticerb.  Henry 
J,  St€»vens  and  N.  M,  Wwards,  directors.  Urganized  under  laws  of  Anzonaf 
with  capitalijcation  |500,1M]0,  «haros  $10  par.  Lands^  53  acres,  just  east  of 
the  Naco  town  site,  reach  al  by  the  El  Paso  &  Sou  tlvwes  tern  Railway,  on  which 
it  was  planned,  t^rly  in  190(5,  to  build  a  250-ton  cu*ftom  smelter,  costing  circa 
S75»OfM).  Smelter  will  have  a  250-ton  Mitchell  economic  hot-blaKt  furnace, 
similar  to  those  at  the  Greene  Cons(ilidiitPtl,  CopptT  (^uecn  and  United  Vcnie 
mines.  C<inji>any  wiU  lie  closely  aHiliatetl  with  the  South  Cananea  Copper 
Co.,  of  which  Robert  Mitchell  is  president.  Water  will  be  secuired  from  artes- 
ian wells,  and  the  smelter  w ill  liave  a  50-kw.  eloctrio  light  plant,  5-ton  ioe 
plant,  etc.,  employing  circa  L50  men. 
NACOZARA  MINING  &  REDUCTION  CO.  MEXICO. 

IvCtter  returned  unclaimed  from  former  office,  Los  Angeles,    tlal.     Fred 
Ohlmeyer*  president;  J,    lr\'ing  McKenna,  secretary      Organized  July  J 902, 
to  fake  over  a  copj»cr-gold  property,  7  miles  from  Mocteauma,  Sanora.     P*^ 
sumably  idle. 
NAFVERBERGS  KOPPARVERK.  SWEDEN, 

A  small  property,  in  Kopparbergs  Lan,  Sweden.     Production,  1902.  was 
S6 1,800  kilograms  of  low-grade  copper  matte. 
NAGAMATSU  BONE.  JAPAN, 

Mine  office:  Okura-mmn,  Mogami-gori,  Uzen,  Japan.     Ore  is  chalcopy- 
lite,  asisociated  with  iron  pjTitew  and  a  little  splialerite,  in  quartz  gangue. 
Has  many  veins,  hirgest  ranging  from  6*  to  2'  in  width.      Prodiibtion,  1904, 
was  620,000  IKs.  fme  copper. 
NAHMDIT  MINING  CO,  BRITISH  COLUMBIA- 

Mine  othee:  All>cmi,  Vantrouver  Lntand,  \\  C.  Pnip^rty  is  the  Hayes 
mine,  having  about  one  mile  of  underground  o|)eningK,  and  a  1-mile  atfial 
tram.  Work  was  siiKjjcndtxl  in  1 902,  when  mino  wa«  **aid  to  Iw  nearly  ex- 
hatt2<tud.  but  later  devolnpnient.s,  at  adjninit»g  j>fo|XM(ic!s.  wore  of  such  a  imturo 
thai  work  was  resumed  in  1904,     Presumably  idle  agaim 
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COMPAftU  MIlfERA  DE  NALTAGUA.  CHILE. 

Property  is  the  Naltagua  mine,  opened  1898,  in  the  department  of  Mela- 
pilla,  Chile. 
HAMAQUA  COPPER  CO.,  LTD.  CAPE  COLONY. 

Offices:  3,  Fenchurch,  St.,  London,  E.  C,  Eng.  Mine  office:  CJoncordia, 
Little  Namaqualand,  Cape  Colony.  Fredk.  J.  Mirrielees,  manager;  Francis 
Phillips,  superintendent;  A.  W.  Outram,  secretarj*.  Organized  April  23, 
1888,  as  reconstruction  of  Namaqua  United  Copper  Co.,  Ltd.,  with  capitali- 
zation £200,000,  shares  £2  par;  issued,  £188,662.  Has  paid  annual  dividends 
of  7.5%  to  40%,  since  organization,  excepting  1891  to  1894  and  1901-1902. 
Paid  5%  in  1903.  7.5%  in  1904  and  7.5%  in  1905.  Lands,  680  acres  leasehold, 
held  on  royalty  of  2s.  6d.  per  ton  of  ore  produced.  Mines  are  the  Tweetfon- 
tdn,  with  7  shafts;  Wlieal  Julia,  with  3  shafts;  Flat  and  New  East  Centre,  with 
one  shaft  each;  Jubilee,  Henderson  and  Prospect,  with  2  shafts  each.  Has 
concentrating  plants  at  the  Flat  and  New  East  Centre  mines,  where  ore  is 
dressed  up  to  25%  to  30%  in  tenor,  for  shipment  to  Britisli  smelters,  via  Port 
NoUoth.  Ore  is  high-grade  chalcopyrit^,  occurring  Nvith  intrusive  greenstone, 
traversing  granite.  Production  was  12,088  tons  (of  21  cwts.)  ore  in  1904. 
Production,  1905,  was  5,276,712  lbs.  fine  copper.  Property  has  considerable 
ore  reserves,  and  is  managed  conservatively  and  ably,  having  a  surplus  fund 
of  about  £40,000,  invested  in  British  consols,  and  lias  returned  profits  of 
double  its  capital  since  organization. 
NAMAQUA  VENTURE  SYNDICATE.  CAPE  COLONY. 

Mine  office:  Wittwater,  Little  Namaqualand,  Cape  Colony.     Was  de- 
veloping a  new  copper  mine,  said  to  be  of  some  promise,  circa  1904. 
NANAIMO  JUBILEE  MINING  &  BRITISH  COLUMBIA. 

DEVELOPMENT  CO.,  LTD. 

Lands  are  the  Delphi  group  of  7  claims  and  the  Green  Mountain  group  of 
8  claims,  in  the  Dunsmuir  district  of  British  Columbia,  circa  18  miles  from 
the  Esquimault  &  Nanaimo  railway.     Property,  though  slightly  developed,  is 
considered  promising. 
NANCOT  COPPER  CO.  NEW  MEXICO. 

Office:  care  of  H.  S.  Clark,  president,  Southboro,  Mass.  Mine  office:  Belen, 
Valencia  Co.,  N.  M.  Organized  Oct.  1902,  under  laws  of  New  Mexico,  with 
capitalization  $1,000,000,  shares  $1  par.  Bonds,  $250,000  authorized,  nm- 
ning  5  years,  at  6%.  Company  is  giving  a  bonus  of  $2  in  stock  with  each 
dollar  of  bonds  sold.  Lands,  26  claims,  in  the  Manzana  Mountains,  near  Belen, 
fairly  timbered  and  watered,  and  near  a  projected  branch  line  of  the  Santa 
F6  railway.  Mine  has  a  2-compartment  shaft,  and  at  last  accounts  was  ship- 
ping a  few  carloads  of  ore  running  15%  to  20%  copper. 
NANCY  HANKS  MINE.  MONTANA. 

Mine  office:  Giamet,  Granite  Co.,  Mont.    Title  is  in  dispute.     Ores  carry 
gold,  silver  and  copper.    Has  steam  power.    Idle. 
NANTLLB  VALE  COPPER  MINING  CO.,  LTD.  WALES. 

Offices:  11,  Dale  St.,  Liverpool,  Eng.     Mine  office:  Llanllyfin,  Oamai^ 
von,  Wales.    O.  A.  Hariing,  chairman;    W.  H.  Hill,  secretary.    Organized 
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Sept.  9, 1900,  witli  capitalization  £5,000,  shares  £1  par.    Issued,  £4,007.  De- 
bentures, £8,500,  protected  by  first,  second  and  fourth  mortgages.     Cannot 
be  learned  that  company  ever  has  done  any  mining. 
NAPA  COUNTY  COPPER  MINING  CO.  CALIFORNU. 

Letter  returned  unclaimed  from  former  office,  1206  Market  St.,  San  Fran- 
cisco, Gal.     Owen  Wade,  president;    F.  J.  Taylor,  secretary  and  treasurer. 
Organized  August  22,  1902.     Lands,  13  miles  south  of  Middletown,  Napa 
county,  Califowiia,  are  developed  by  a  400'  tunnel. 
NAPOLEON  &  IfAGHERA  COPPER  MINING  &  UTAH. 

REDUCTION  CO. 

Office:  Lock  Box  537,  Cedar  Rapids,  Iowa.  Operating  office:  Lock  Box 
517,  Ogden,  Utah.  Mine  office:  Utah  Hot  Springs,  Box  Elder  Co.,  Utah. 
Employs  10  men.  Don  McGuire,  president  and  general  manager;  J.  H.  Kin- 
caid,  vice-president;  Dr.  James  W.  Dalbey,  secretary  and  treasurer;  Daniel 
Con  very,  superintendent;  preceding  officers,  Lee  Kincaid  and  John  Logan, 
directors.  Organized  February,  1904,  under  laws  of  Utah,  with  capitalization 
$1 ,000,000,  shares  $1  par.  Annual  meeting,  third  Wednesday  in  June.  Lands, 
12  claims,  area  240  acres,  patents  pending,  also  a  10-acre  millsite,  in  the  Sierra 
Madre  district,  with  granite  country  rock  carrying  a  continuous  outcrop 
showing  mineralization  for  a  distance  of  13,800'  ,on  the  company's  lands. 
Mineralization  on  two  ore  bodies  ranges  10'  to  GOO'  width,  showing  mainly 
bomite  and  chalcopyrite,  with  occa.sional  chal(.^cite  and  copjjer  .silicates,  as- 
saying 3%  to  30%  copper,  2  oz.  to  10  oz.  silver  and  $2  to  $4  gold  per  ton, 
opened  by  tunnels  of  200'  and  85',  with  a  quarter  mile  of  workings, 
estimated  to  show  200,000  tons  of  ore,  with  75,000  tons  blocked  out  for 
stoping.  Ecjuipmcnt  includes  small  sliops  and  mine  buildings.  A  smelter 
and  railroad,  at  Utah  Hot  Springs,  are  only  2}4  miles  from  the  mine.  Com- 
pany plans  continuous  development,  installation  of  a  4,000'  aerial  tram, 
and  the  building  of  a  300-ton  concentrator.  Property  ii  regarded  favorably. 
NAPOLEON  MINE:  CALIFORNIA. 

Mine  office:  Copperopolis,  Calaveras  Co.,  Cal.  Is  the  oldest  copper  mine 
in  California,  and  once  was  a  considerable  producer.  Vein  channel  is  lOO' 
wide  and  ranges  from  diabase  to  talcose  schist,  ore  bodies  occurring  in  lenses 
up  to  20'  wide.  Ores  are  principally  sulphide,  with  a  fair  sprinkling  of  car- 
bonates and  oxides.  Old  shaft ,  325'.  A  new  shaft  has  been  sunk  to  the  westward. 
Considerable  copper  has  been  produced,  during  past  few  years,  by  leaching 
the  old  dumps.  Work  was  resumed,  after  a  year's  idleness,  early  in  1906. 
NAPOLEON  MINE.  WASHINGTON. 

Mine  office:  Boyds,  Ferry  Co.,  Wash.     Harry  Johns,  superintendent. 
Is  under  bond  to  the  British  Columbia  Copper  Co.,  and  in  1905  was  shipping 
20  tons  daily,  of  copper  ore  with  excess  of  iron  and  sulphur,  to  the  Greenwood 
smelter. 
NASHVILLE  MINE.  COLORADO. 

Letter  returned  unclaimed  from  former  mine  office,  Idaho  Springs,  Colo. 
NATIONAL  CAPITAL  COPPER  CO.  MEXICO. 

Office:  1901  Seventh  St.,  N.  W.,  Washington,  D.  C.     Mine  office:  Coapa, 
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Michoacdn,  Mex.  Henry  M.  Baker,  president  and  treasuier;  Francis  M. 
CriHwell,  secretary;  Samuel  W.  Scott,  general  manager.  Organized  April 
23, 1902,  mider  laws  of  Virginia,  with  capitalization  $150,000,  sliares  $1  par. 
Lands,  550  pertenencias,  area  circa  1,375  acres,  in  the  Tacambara  district, 
showing  6  contact  veins  between  granite  and  limestone,  carrying  native 
copper  and  argentiferous  and  auriferous  oxide,  carbonate  and  sulphide  ores. 
Two  veins  are  being  developed  by  tunnels,  the  Confianza  vein  being  said  to  be  70' 
wide.  Nearest  railway  is  the  Mexican  National,  45  miles  distant.  Prop- 
erty has  ample  water  available,  and  is  well  timbered. 
NATIOKAL  COPPER  &  GOLD  MINING  CO.  ARIZONA. 

Office:   care  of  Gates  M.  Fowler,  general  manager,  Phoemx,  Ariz.     Or- 
ganized 1904,  under  laws  of  Arizona.     Lands  are  the  Rogers  Springs  group, 
in  the  Cave  Creek  district,  circa  30  miles  north  of  Phoenix,  Maricopa  county, 
Arizona,  held  on  $60,000  bond  and  lease  from  W.  E.  Marlar. 
NATIONAL  COPPER  MINING  CO.  UTAH. 

Office:  400  D.  F.  Walker  Bldg.,  Salt  I^ke  City,  Utali.  F.  E.  Smith, 
president;  W.  H.  Tibbals,  vice-president;  C.  E.  Peyton,  secretary  and  treas- 
urer. Capitalization  $100,000,  sliares  10  cents  par.  I^nds,  circa  115  acres, 
in  the  La  Sal  Mountains,  Sonoma  district.  Grand  county,  Utah.  Ore  assay- 
ing 9.5%  copper,  with  traces  of  gold  and  17.5  oz.  silver  per  ton,  has  been 
taken  from  a  fissure  vein  traversing  sandstone.  Idle. 
NATIONAL  COPPER  MINING  CO.  WYOMING. 

Office:  Douglas,  Carbon  Co.,  Wyo.     Frank  Tinkham,  president;    G.  W. 
Johnson,  secretary;     H.  C.  Paul,  general  manager.     Organized  July,  1902, 
with  capitalication  $250,000.     Lands,  sundry  claims,  near  Guthrie,  Wyoming. 
Idle. 
NATIONAL  COPPER  ORE  CO.  VIRGINIA. 

Mine  office:  Garrisonville,  Stafford  Co.,  Va.     Lands  carry  deposits  of 
cupriferous  iron  pyrites. 
NATIONAL  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  care  of  Ben   Blanchard,   manager,   Prescott,   Ariz.     Lands  are 
in  Yuma  county,  near  the  Bill  Williams  Fork  river,  slightly  developed  by 
several  shallow  shafts. 
NATIONAL  GOLD  &  SILVER  MINING  CO.  NEW  MEXICO. 

Mine  office:  Stein's  Pass,  Grant  Co.,  N.  M.     B.  L.  Bcrkey,  superintendent, 
at  last  accounts.    Has  steam  power  and  a  50-ton  concentrator. 
NATIONAL  METAL  CO.  MEXICO. 

Office:  120  Liberty  St.,  New  York.  Works  office:  Guadalajara,  Jal- 
isco, Mexico,  and  Ameca,  Jalisco,  Mexico.  H.  B.  Lewis,  general  manager. 
Has  sampling  mills  at  Ameca  and  Guadalajara,  and  a  new  plant  building 
at  Nonoaloo,  near  the  City  of  Mexico,  under  the  superintendency  of  D.  C.  Do- 
ney,  will  be  the  first  purely  lead  refinery,  on  a  modem  scale,  in  the  repub- 
lic. The  Nonoalco  plant  will  liave  8  furnaces  and  an  electrolytic  plant, 
exclusively  for  lead. 
NAnONAL  METALLURGICAL  COMPANY.  MEXICO. 

Offices:  505  Equitable  Bldg.,  Denver,  Colo.,  and  1503  Arrott,  Bldg., 
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Pittsburg,  Pa.  Mine  and  works  office:  Matehuala,  San  Luis  Potosf,  Mexico. 
H.  N.  Nichols,  president  and  general  manager;  Clias.  H.  Job,  vice-president; 
John  S.  Gibbons,  secretary;  J.  H.  McConnell,  treasurer;  Nat.  Turner,  gen- 
eral superintendent;  Albert  L.  Waters,  metallurgist;  A.  P.  Callender,  gen- 
eral agent;  Qlias.  L.  Williams,  superintendent;  W.  B.  Watson,  assistant 
superintendent;  E.  O.  Dane,  engineer;  Grattan  Foley,  cashier.  Oi^nized 
under  laws  of  Colorado,  with  capitaUzation  $1,000,000,  shares  $25  par. 
Bonds,  $500,000,  at  6%. 

Lands,  51  claims,  area  1,200  acres,  also  a  125-acre  smelter-site  and  75 
acres  miscellaneous  lands,  the  mine  tract  including  La  Cobriza  and  adjoin- 
ing mines.  Country  rock  is  Umestone,  altered  by  intnisive  granit«-porphyry, 
ore  bodies  occurring  as  lenses  and  contact  veins  in  an  altered  zone  of  gar- 
netic  wollastonite,  ore  bodies  having  a  generally  north  and  south  strike, 
with  a  western  dip  of  circa  45°.  The  company's  lands  carry  26  known 
ore  bodies,  of  which  7  are  more  or  less  developed,  these,  ranging  from  3'  to 
130'  width  and  from  200^  to  1,200^  length,  having  been  opened  to  a  depth 
of  200'  only.  Mines  have  6  shafts,  including  the  100'  Aurora  shaft,  and 
120'  El  Carmen  shaft,  and  20  tunnels,  of  2,280'  aggregate  length, 
estimated  to  put  364,000  tons  of  ore  in  sight,  with  171,400  tons  blocked 
out  for  stoping.  Ores  include  malachite,  bomite  and  chalcopyrite,  carry- 
ing estimated  values  of  4.5%  copper,  6  oz.  silver  and  S2  gold  per  ton.  Com- 
pany lias  added  to  La  Cobriza  the  Monte  Cristo,  Alplia  and  Beta  mines. 
The  mine  has  4  stone  buildings,  for  various  uses. 

The  company  has  a  smelting  franchise  and  sundry  other  government 
concessions,  and  has  arranged  to  secure  a  plentiful  supply  of  water  from  a 
distance  of  18  miles,  and  will  furnish  water  to  the  city  of  Matehuala,  in  addi- 
tion to  supplying  the  smelter. 

The  smeltor,  7  miles  from  the  mine,  has  a  2()0-ton  copper  matting  fur- 
nace, turning  out  matto  with  an  average  tenor  of  50%  copper,  120  oz.  silver 
and  0.5  oz.  gold  per  ton.  The  smelter  was  blown  in,  circa  January  1,  1906, 
and  does  a  general  custom  business,  as  well  as  smelting  La  Cobriza  ores. 
Management  plans  erecting  a  stet4  furnace  building,  adding  an  electric  po>\'er 
plant,  and  increasing  the  smelting  capacity  to  500  tons  daily,  during  1906. 

The  promoters  of  the  company  enjoy  a  good  local  standing,  and  the 
mines  and  plant  seem  to  be  operated  along  sound  lines,  under  competent 
management,  but  the  estimates  of  prospective  profits,  put  out  by  tlie  com- 
pany wliile  placing  stock,  are  entirely  too  high. 
NATIONAL  MINING  CO.  BRITISH  COLUMBIA  &  CALIFORNIA. 

Office:  Tacoma,  Wash.  Mine  office:  Waldo,  Ore.  S.  J.  Pritchard. 
president;  Geo.  P.  Larsen,  secretary;  John  Sanger,  superintendent.  Cap- 
italization $10,000,000.  Property  is  the  Sanger  group  of  35  claims,  area 
700  acres,  in  Del  Norte  county,  California,  a  few  miles  south  of  Waldo,  also 
simdry  mining  claims  in  British  Columbia.  Also  has  oil  lands  in  western 
Washington  and  several  mining  claims  in  the  lower  Arrow  I^ake  district, 
British  Columbia.  The  Sanger  on's  give  pood  asi^jiy  values  in  copper  and 
gold,  and  company  is    said  to  plan  const  met  ion  of    a  snielt<jr.    Company 
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may  be  doing  a  legit iniato  bu<inei?c:,  but  its  advertising  Is  of  siich  an  exag- 
gerated nature,  and  capitalization  is  so  exees^iive,  iliat  no  con:!iervalive  in- 
vestor woukl  carv  to  liave  anything  to  do  with  ilie  property. 
9ATI0HAL  MnUNG  CO.  MICHIGAK. 

Office:  15  Congress  St.,  Boston.  Mass.  Mine  office:  Rockland,  Onton- 
agon Co.,  Mich.  John  C.  Watson,  president:  Daniel  L.  Deninion,  secre- 
tary and  treasurer.  Organized  1S7S.  with  capitalization  $2,500,000:  issued, 
$1,S75,000,  Lands  adjoin  the  old  Minnesota  mine,  now  owned  by  the 
Michigan  Copper  Mining  Co.  Has  produced  nearly  6,000  tons  of  copper, 
and  has  paid  dividends  of  $320,000.  Idle  since  1893.  Fully  described 
in  Vol.  II. 
NATIOHAL  MnUNG  EXPLORATIOH  CO.  ARIZOHA. 

Office:  1012-60  State  St.,  Boston,  Mass.  W.  H.  Mitchell,  president: 
Frank  A.  Woodward,  secretary  and  treasurer:  preceding  officers,  Wilbert 
Morgrage,  A.  P.  Cheney.  Chas.  M.  Bruce.  H.  H.  Uazeltine  and  Kendric 
P.  Crawford,  directors:  M.  J.  Galpin,  superintendent:  J.  D.  Coplen,  consult- 
ing engineer.  Organized  November,  1905.  under  laws  of  Maine,  with  cap- 
italization $1,500,000.  shares  $1  par.  Lands.  7  claims,  area  circa  125  acres, 
lying  1V$  miles  frome  Globe,  Gila  county,  Arizona,  with  a  good  wagon  road 
between,  also  claims  on  the  Gila  river,  lying  7  miles  west  of  Keh  in.  Lat- 
ter property  shows  3  veins,  in  a  mineralized  zone  of  circa  500'  width,  opened 
by  an  old  shaft  of  130',  which  tlie  present  company  plans  deepening  to  700'. 
Lands  were  held  formerly  by  the  Iron  Cap  Mining  Co.  Company  plans 
vigorous  development. 
HATIOHAL  MnUNG  &  MILLIIIG  CO.  COLORADO  &  WYOMING. 

Office:  1101  Fislier  Bldg.,  Chicago,  IlLs.  Mine  office:  Pearl,  I.arimer 
Co.,  Cok).  O.  S.  Richardson,  president:  Ford  H.  Rogers,  vice-president: 
J.  J.  Tufts,  treasurer;  C.  E.  Knapp,  secretary  and  general  manager:  Harold 
Wilson,  superintendent.  Company  controls  tlie  Chatterton  Mining  Co., 
Rogers  Mining  Co.,  Knapp  Mining  Co.  and  Pearl  Smelting  Co. 

The  Chatterton  Mining  Co.  owns  the  Kurtz-Cliatterton  mine,  7  claims, 
area  125  acres,  in  the  Upper  Platte  district  of  Carbon  county,  Wyoming, 
opened  by  shafts  of  30',  35'  and  38'  and  a  1,750'  crosscut  tunnel,  showing 
7  veins  of  low-grade  sulpliide  ore  traversing  granite,  tlie  widest  vein,  17', 
giving  average  assays  of  about  5^[  copper,  with  a  trace  of  gold,  ore  being 
weD  adapted  to  concentration.  Ek^uipment  includes  a  5-stamp  mill  and 
50-ton  concentrator.     Idle  at  last  accounts. 

The  lands  of  the  Rogers  Mining  Co.  are  6  claims,  area  110  acres,  ad- 
joining the  Kurtz-Chatterton,  opened  by  a  135'  sliaft  and  a  crosscut  tunnel 
of  1,100^,  showing  low-grade  ores,  chiefly  malachite,  azurite  and  chal- 
copjrrite. 

The  Knapp  Mining  Co.  ovmB  9  claims,  area  SO  acres,  near  Pearl,  Lar- 
imer county,  Colorado.  Two  fissure  veins  in  gneiss,  and  diorite,  opened 
by  shafts  of  65'  and  85',  show  chalcopyrite  and  occasional  bomite.  The 
mine  haa  a  25-h.  p.  steam  hoist. 

The  Pearl  Smelting  Co.  has  a  175-ton  blast  furnace,  with  175-b.  p., 
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steam  plant,  plannetl  to  do  custom  smelting  as  well  afl  treating  the  ores 
of  its  allied  properties.     The  smelter  was  uncompleted  at  last  accounts. 
NATIONAL  RADIUM  &   COPPER  CO.  COLORADO. 

Office  and  works:  828  Equitable  Bldg.,  Denver,  Colo.  Is  a  reorganiza- 
tion, circa  1905,  of  the  Union  Ore  Extraction  &  Reduction  Co.  Works  of 
of  the  old  company,  at  Thirty-first  and  Wewatta  streets,  Denver,  used  the 
Gardiner  leaching  and  precipitating  process,  the  mill  having  an  estimated 
daily  capacity  of  300  tons,  with  estimated  leacliing  and  precipitating  capac- 
ity of  75  tons  daily. 
NATIONAL  SMELTING  CO.  MEXICO. 

Office:  2030  Land  Title  Bldg.,  Philadelphia,  Pa.  Mine  office:  Chal- 
chihuites,  Zacatecas,  Mexico.  Employs  300  men.  L.  H.  Taylor,  Jr.,  presi- 
dent; Richanl  G.  Park,  vice-president;  William  McKnight,  secretary;  John 
J.  Little,  treasurer;  Tlieo.  Montgomery,  general  manager;  preceding  officers, 
John  P.  Whitney,  John  P.  Ix)gan,  Clarkson  Clothier  and  Adolph  Trauwitz, 
directors;  John  M.  Bell,  mine  superintendent;  Alliert  R.  Worea,  smelter 
superintendent;  Henry  Camaghan,  mill  su|x'rintendent ;  Colin  Timmons, 
enfdneer.  Organized  March  27,  1906,  under  laws  of  Maine,  with  cap- 
italization $1,000,000,  shares  S5  p:ir;  issued,  $600,000.  Bonds,  $150,000, 
at  6%.  Annual  meeting,  second  Tuesday  in  August.  Operates  in  Mex- 
ico under  title  Cui.  Bonificiadora  do  Minerales  de  Chalchiliuites,  S.  A. 
Lands,  192  pertenencias,  area  180  acres,  in  10  groups,  also  a  38-acre  mill- 
site,  sundry  water-rights  and  an  option  on  15,000  acres  of  timber  lands, 
in  the  Clialchihuites  and  Sombrerete  districts.  Formation  is  mainly  lime- 
stone, with  fn'Cjuent  intrusions  of  eniptive  rocks,  ore  bodies  occuring  as 
fissures  in  the  eniptives,  as  pockets  in  the  limestone,  and  as  contact  veins 
between  limestone  and  eruptive  rocks.  Of  the  10  properties,  6  are  in  oper- 
ation, and  4  are  shipping  ore,  the  proilucing  mines  Ixiing  tlie  Anaconda. 
San  Juan,  Nungano  and  La  Colorada,  with  Lf  Esplendida  and  El  Manto 
mines  imder  development.  The  Anaconda  shows  a  36'  vein,  mined  open- 
cast, giving  ores  averaging  2.5%  to  3%  copper.  The  Nungano  has  an  ore 
body  of  6'  to  15'  width,  120'  length  and  160'  depth,  giving  ore  of  2.5%  to 
8%  copper  tenor.  The  other  mines  carry  auriferous  silver-lead  ores  ex- 
chisively,  these  ranging  from  20%  to  45%  lead,  10  oz.  to  50  oz.  silver,  and 
$2  to  $5  gold  per  ton.  The  Nungano  lias  shafts  of  30',  60'  and  160'  and 
tunnels  of  250'  and  300',  and  is  estimated  to  show  100,000  tons  of  ore.  Mines 
^ere  opened  in  the  Seventeenth  Century,  and  until  present  ownership,  had 
been  worked,  since  circa  1850,  in  a  small  way,  by  local  owners,  ^ith  adobe 
smcslters.  The  mines  are  operated  exclusively  by  hand  power,  malacates 
being  used. 

Equipment  includes  a  50x60'  machine  shop,  20x25'  smithy  and  20x20* 
carpenter  shop,  all  of  timber  and  adobe,  \\ith  about  20  other  buildings,  for 
various  uses. 

The  concentrator,  of  60  tons  daily  capacity,  built  of  timber  and  iron,  has 
a  14x17''  Dodge  crusher,  2  pairs  of  rolls,  3  New  Century  jigs,  2  siscrs,  6  Bart- 
lett  and  Standard  tables,  settling  tanks,  etc.    The  smelter,  which  also  does 


NATIONAL-XEVADA  BELL,  si7 

custom  smelting,  is  at  Chalchiliuites,  1  to  12  miles  from  the  various  mines, 
having  7  brick  stall  calciners,  a  10- ton  reverlwratory  furnace  and  50- ton  water- 
jacket  blast-f  umaoe,  latter  working  interchangeably  on  lead  and  copper  ores, 
the  copper  product  being  a  matte  carrying  circa  45%  copper,  180  oz.  silver 
and  2.  oz.  gold  per  ton,  sent  to  the  American  Smelting  &  Refining  Co.,  at 
Aguascalientes,  for  refining.  Nearest  railroad  is  the  Mexican  Central,  90  miles 
distant,  but  it  b  expected  that  a  branch  will  be  built  from  Gutierrez  to 
Chalchihuites,  circa  1908.  Company  plans  opening  mines  on  a  larger  scale 
and  erecting  a  new  concentrator  at  La  Colorada  mine.  The  smelter  is  to 
have  a  new  100-ton  blast-furnace,  roasting-fumace,  refining-fumace,  sampling 
mill  and  gas  plant. 
NATIOHAL  SMELTING  CO.  SOUTH  DAKOTA. 

Office,  mine  and  works:  Rapid  City,  Pennington  Co.,  S.  D.    Mines  ores 
carrying  gold,  silver  and  copper,  latter  being  a  by-product.    Has  a  smelter, 
employing  circa  200  men,  at  last  accounts. 
HATIOHAL  SMELTING  &  REFINING  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  former  works  office,  Lordsburg,  Grant 
Co.,  N.  M.     Had  a  50-ton  smelter,  built  1903,  on  tlie  Aberdeen  property, 
and  held  a  contract  to  smelt  ores  of  that  moribund  corporation  of  evil  memory. 
Presumably  dead. 
NATIVE  COPPER  CO.  MICHIGAN. 

Office:  68  Devonshire  St.,  Boston,  Mass.  M.  Augustus  0*Ncil,  presi- 
dent; F.  W.  Morandi,  secretary  and  treasurer.  Lands,  480  acres,  in  Ke- 
weenaw county,  Michigan,  being  the  South  )^  of  Section  3  and  Northeast 
yi  of  Section  10,  Town  58  North,  Range  30  West.  A  little  work  was  done, 
1852-1855,  on  a  fissure  vein,  since  which  time  the  property  has  been  idle. 
NAVERFJORD  MINES.  NORWAY. 

Mine   office:  Naverfjord,    Norway.    Production,    1902,    was    160    tons 
first-grade  and  1,500  tons  second-grade  ore,  containing  metallic  values  equal 
to  circa  180  metric  tons  fine  copper. 
NELSON  COPPER  FIELDS,  LTD.  BRITISH  COLUMBIA. 

Offices:  57  Moorgate  St.,  London,  E.  C,  Eng.     Letter  returned  un- 
claimed from  former  mine  office,  Nelson,  B.  C.    H.  Shepherd  Cross,  cliair- 
man;  C.  S.  Good,  secretary.    Capitalization,  £100,000.     Lands,  344  acres, 
on  Morning  Mountain.    Idle  since  1900. 
NELSON  COPPER  SYNDICATE,  LTD.  BRITISH  COLUMBIA. 

Organized  January,  1905,  under  laws  of  British  C'Olumbia,  with  capi- 
talisation $10,000,  shares  $100  par.    Apparently  inoperative. 
GEWERKSCHAFT  NEUE  KIRCHE.  GERMANY. 

Mine  office:  Gross-Schliefensteintlial  bei  Goslar,  Ilarz,  Gi^rmany. 
C.  NEUMANN  ft  CO.  CAPE  COLONY. 

Said 'to  own  promising  copper  claims  in  Little  Numaqualand,  Cape 
Colony,  South  Africa. 
NEVADA  BELL  COPPER  MINING  &  REDUCTION  CO.  NEVADA. 

Office:  850  Drexel  Bldg.,  Philadelphia,  Pa.     I>etter  returned  unclaimed 
from  fonner  mino  office,  Lovelocks,  Humboldt  Co.,  Ncv.   C.  W.  Swcitzer, 


848  THE  COPPER  HANDBOOK. 

president;  H.  H.  Barbee,  vice-president;  A.  P.  Piatt,  secretary  and  treasurer. 
Organized  1902,  under  laws  of  Nevada,  with  capitalization  $5,000,000,  ab- 
sorbing the  Nevada  Copper  Co.  and  the  Bell  Mare  Mining  &  Smelting  Co. 
Lands,  circa  500  acres,  with  considerable  development  The  500'  Bell  Mare 
tunnel  w^as  planned  to  be  driven  1,500',  to  cut  the  vein  found  in  the  Copper 
King  tunnel.  Ore  bodies  are  said  to  be  large,  but  of  low  grade,  averaging 
about  4%  copper,  and  occuring  as  replacements  in  a  formation  of  andcsite 
porphyry.     Has  a  60-ton    smelter.     Presumably  idle. 

NEVADA  CENTRAL  COPPER  CO.  NEVADA. 

Office:  care  of  Robert  L.  Benson,  secretary,  157  Michigan  Ave.,  Chicago, 

Ills.     Mine  office:  Palisade,  Eureka  Co.,   Nev.     Col.  Chas.   Lay,   president; 

Geo.  W.  Leighton,  vice-president;  preceding  officers,  William  Andrews,  Jos. 

D.  Wright,  John  A.  Saull  and  Edwin  L.  Wilson,  directors.  Organized 
under  laws  of  District  of  Columbia,  with  capitalization  $1,000,000,  shares 
$10  par,  in  $750,000  preferred  non-cumulative  7%  stock,  and  $250,000 
common  stock.  Lands,  10  claims,  area  200  acres,  in  the  Antelope  district, 
on  the  western  slope  of  the  Sulphur  Mountains.  Development  is  by  a  130' 
shaft,  showing  ores  carrying  claimed  average  values  of  21.03%  copper. 
NEVADA  CONSOLIDATED  COPPER  CO,  NEVADA. 

Office:  66  Broadway,  New  York.  Mine  office:  Ely,  ^Vhite  Pine  Co., 
Nev.     James  Phillips,  Jr.,   president;  Homer  Loring,   vice-president;  Geo. 

E.  Boas,  secretary  and  tn^asurcr;  preceding  officers,  M.  L.  Requa,  S.  D.  Lor- 
ing, W.  Hinckley  Smitli,  Chas.  Hayden,  C.  S.  Shcpard  and  E.  H.  Reynolds, 
directors;  J.  Parke  Channing  and  F.  W.  Bradley,  consulting  engineers;  E.  F. 
Gray,  superintendent;  Thos.  W.  Cox,  metallurgical  engineer.  Capitalization 
$6,500,000,  shares  $5  par.  Is  controlled  by  the  Guggenheims,  througli  con- 
trol of  the  American  Smelting  &  Refining  Co.,  through  control  by  latter  of 
American  Smelters  Securities  Co.,  through  control  by  latter  of  51%  of  Cum- 
berland-Ely Mining  Co.,  through  ownership  by  latter  by  control  of  stock 
of  the  Nevatla  ConsoHdated  Copper  Co. 

Lands,  circa  1,400  acres,  partly  patented,  in  the  Robinson  district, 
6  miles  west  of  Ely,  and  circa  140  miles  south  of  Toano  station,  on  the  South- 
em  Pacific  Railway.  Lands  include  the  properties  formerly  held  by  th(^ 
White  Pine  Copper  Co.,  Chainman  Mining  <fe  Electric  Co.,  New  York-Nevada 
Copper  Co.,  and  by  sundry  other  corporations  and  individuals.  Principal 
properties  are  the  Ruth  group,  area  circa  300  acres,  and  the  Eureka  or  Cop- 
per Flat  group,  one  mile  west  of  the  Ruth,  area  circa  400  acres.  Company 
also  owns  the  Georgetown  ranch,  area  circa  320  acres,  including  valuable 
water-rights  on  Murray  creek,  which  carries  a  flow  of  about  4,000,000  gal- 
lons daily,  assuring  an  ample  water  supply  for  mining,  milling  and  smelting 
operations. 

The  geology  of  the  district  is  much  similar  to  that  of  the  Clifton  and 
Morcnci  deposits  in  Graham  coimty,  Arizona,  and  is  to  some  extent  similar 
to  tliat  of  the  Bingham  Canyon  district  of  Utah,  in  that  ore  values  occur 
largely  in  the  country  rock.  The  tract  sliows  an  outcrop  of  gray,  sintery 
quartz,  shouing  occasional  copper  carbonates.    One  portion  of  the  tract 
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shows  an  extreme  width  of  about  2,000*  of  these  croppings,  under  which,  at 
a  depth  of  circa  SOO*,  are  found  low-grade  ores  in  the  original  plutonic 
quani-porphyiy.  The  upper  workings  show  meLiconite  and  chalcocite. 
chan^ng  at  water  '"vel  to  disseminated  clialcocite  and  clialcopjTite.  the 
ore  being  mainly  chalcocite,  associated  with  pyrite,  in  fine  seams,  and  occur- 
ing  disseminated  as  speiss  through  tlie  rock-mass.  Walls  of  tlie  ore  bodies 
are  not  well  defined,  tlie  entire  formation  being  impreiniated  by  ore  to  a 
greater  or  less  extent.  Estimates  of  tlie  amount  of  ore  in  siglit  van*  greatly, 
ranging  from  6.000,000  tons  to  25.000.000  tons,  tlie  larger  figure  probably 
l)eing  more  nearly  correct.  The  mine- water  is  strongly  impregnated  ^^^lh 
copper,  causing  trouble  \iith  tlie  pumps. 

The  Ruth  mine  has  an  ore  body  of  oO'  to  250^  width,  openeil  for  a  length 
of  OOO'  and  to  a  depth  of  250'.  The  main  sliaft  is  GW  deep,  showing  large 
bodies  of  low  and  medium  grmie  copper  ore,  with  a  markeil  tendency  toward 
decreasing  values  at  depth.  lea<ling  to  the  opinion  that  the  shaft  may  have 
passed  through  the  bottom  limit  of  pa\'able  ore.  Estimates  of  the  amount 
of  ore  in  sight  in  the  Ruth  mine  van'  from  2.I00.(X)0  tons  to6,(X)0.000  tons. 
Mr.  Channing  estimates  the  Ruth  to  show  2.400.000  tons  of  ore.  averaging 
2.6%  copper,  0.05  oz.  silver  and  0.02  oz.  gold  per  ton.  A  4-compartment 
main  working  shaft  is  being  sunk  on  the  Star  Pointer  claim. 

The  Eureka  mine  shows  ore  of  somewhat  lower  average  value  than  tlie 
Ruth,  and  is  opened  by  2  shafts,  known  as  tlie  Eureka  and  Star  of  tin*  West. 
The  Eureka  vertical  shaft  is  400^  deep,  bottomed  in  poor  ore,  with  promising 
de^'ek>pments  on  the  170'  level,  wliere  a  careful  sampUng  g:ive  averagi*  as- 
says of  2.325^^  copper,  0.03  oz  silver  and  0.02  oz.  gold  per  ton.  with  3,200.000 
tons  of  ore  in  sight.  The  mine  is  openeil  for  a  ilistancc  of  circa  700*  east  antl 
west,  and  800'  north  and  south,  showing  paj'able  ore  over  this  area.  Tlie 
Eureka  is  to  be  worked  on  the  ca\ing  sj'stem,  or  else  by  steam-shovel,  and. 
in  any  case,  the  capping  will  be  strippetl  by  steain-sliovel.  Mr.  Bradley 
estimates  16,000,000  tons  of  ore  in  sight  at  tlie  Eiuieka. 

Surface  improvements  at  the  Ruth  mine  include  an  engine-house,  boanl- 
ing-house,  office,  stable  and  6  dwellings. 

An  experimental  mill,  built  1904,  at  the  Ruth  mine,  has  shown  a  con- 
centration of  7  into  1,  giving  concentrates  averaging  17.5^  in  copper  tenor. 
■  The  new  reduction  plant,  now  building  on  a  10-acre  site,  \Wll  be  the  first 
1,250-ton  imit  of  a  2,500-ton  mill.  Work  on  the  second  unit  will  begin  as 
soon  as  the  first  is  completed  and  in  operation.  Tht»  mill  will  have  six  0' 
Huntington  mills,  in  2  groups,  2  heavy  Blake  cnisliers.  S  Overstrom  tables 
and  91  vanners.  Machinery  equipment  will  include  two  22x4S*  Allis-Clial- 
mers  compound  condensing  engines,  direct-connected  to  SOO-kw.  Bullock 
generators,  and  the  jdant  will  liave  7  motors  of  2(^h.  p.  to  100-h.  p.,  for  various 
uses,  electricity  being  uswi  throughout  tlie  mine  and  smelter.  Tlie  mill 
buildings  will  be  of  steel  throughout,  and  the  plant  lias  been  designed  with 
great  care,  embodying  all  of  the  ktest  metallurgical  features  of  proven  value. 

The  smelter  will  have  6  McDougall  3-<leck  circular  roasters,  IS'  in  di- 
ameter and  ly  6*^  high,  each  driven  by  a  20-h.  p.  Bullock  induction  motor. 
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Ores  will  be  matted  in  reverberatories,  instead  of  in  blast-furnaoes.  Equip- 
ment will  include  a  16x32*  blower,  with  capacity  to  reduce  6,000  cu.  ft.  of 
free  air  per  minute  to  circa  18  pounds  pressure  per  sq.  inch.  The  smelter 
is  planned  to  turn  out  blister  copper  of  99%  in  tenor,  carrying  $10  in  com- 
bined gold  and  silver  values.  Construction  is  proceeding  somewhat  slowly, 
owing  to  lack  of  rail  facilities. 

The  Nevada  Northern  Railway  Co.,  controlled  by  the  Nevada  Con- 
solidated Copper  Co.,  is  building  a  line  of  approximately  140  miles  length, 
from  Ely  to  a  junction  with  the  Southern  Pacific  Railway  at  Cobre,  3  miles 
east  of  Toano.  Capitalization  of  the  railway  company  is  $2,000,000,  \vith 
51,000,000  bonds,  at  5%,  and  the  line  will  cost  $1,250,000  to  $1,500,000, 
complete.  Tlie  road  is  of  standard  gauge,  and  should  be  completed  during 
the  fall  of  1906,  after  which  work  will  be  rushed  on  the  reduction  plant. 
The  railroad  will  do  a  large  general  business,  in  addition  to  handling  the 
traffic  of  the  Nevada  Consolidated  Copper  Co. 

This  property  is  one  of  altogether  exceptional  promise,  and  enjoys  the 
benefit  of  a  management  that  is  both  experienced  and  financially  strong. 
Mr.  J.  Parke  Clianning,  than  whom  there  is  no  better  copper  authority, 
estimates  tliat  an  investment  of  about  $3,000,000  will  be  required  in  con- 
structing the  railway,  opening  mines  and  building  a  reduction  plant  to  give 
the  property  an  annual  productive  capacity  of  circa  25,000,000  pouncb  fine 
copper,  which  should  be  made,  according  to  the  same  authority,  for  7  cents 
per  pound.  The  Nevada  Consolidated  may  not  become  an  important  pro- 
ducer until  1907,  and  another  year  will  be  required  to  put  the  property  on 
the  basis  estimated  by  Mr.  Channing. 
NEVADA  CONSOLIDATED  COPPER  &  GOLD  NEVADA. 

MINING  &  MILLING  CO. 

Office:  506-31  State  St.,  Boston,  Mass.  Mine  office:  Yerington,  Lyon 
Co.,  Nev.  Jas.  P.  Niles,  president  and  general  manager;  Jas.  D.  Niles,  treas- 
urer. Organized  under  laws  of  Maine,  with  capitalization  $1,000,000,  sliares 
$1  par.  Lands  were  16  copper  claims  in  Lyon  county  and  12  gold  claims  in 
Lincoln  county,  Nevada,  but  the  copper  claims  were  lost.  Finances  ap- 
parently hopelessly  involved. 
NEVADA  CONSOLIDATED  SMELTING  &  REFINING  CO.  NEVADA. 

Office:  201     Exchange     Bldg.,     Denver    Colo.    Works    office:  Pioche, 
Lincoln  Co.,  Nev.     Wm.  Gclder,  manager.     Has  a  200-ton  smelter  and  22 
miles  of  narrow-gauge  railroad.     Is  closely  affiliated  ^ith  the  Hillside  Cop- 
per Co.  and  Bristol  Copper  Co.     Is  in  debt  and  idle. 
NEVADA  COPPER  CO.  NEVADA. 

Merged,  1902,  in  Nevada  Bell  Copper  Mining  &  Reduction  Co.     Property 
was  near  Lovelock,  Humboldt  county,  Nevada. 
NEVADA  COPPER  CO.  NEVADA. 

Mine  office:  Sandy,  Lincoln  Co.,  Nev.  N.  M.  McFatridgc,  president. 
Lands,  13  claims,  showing  an  auriferous  ct)p|M^r  vein,  assaying  up  to32rj  cop- 
per and  $20  gold  per  ton,  paralleled  by  a  silver-lejul  vein,  showing  gniss  assay 
value .  up  to  $150  per  ton,  ojx'ned  by  a  90'  shaft.    A  small  smelter  shipnuht, 


to  El  Paso,  gave  pptum!?  of  ^A^^^  c»^ppi»r,  wiili  goU  aiut  ^ll\v^  values.     Com- 
pany is  said  to  have  a  contracteil  with  tlie  (.kKxi>priiigs  Smelt iiig  Co    to 
treat  its  ores.     Propeny  is  coosideied  promi^sing. 
ITEVADA  DEVELOPMEHT  CO.  NEVADA. 

Office:  201  Walnut  Place,  Philadelphia,  Pa.       Mine  office:  Lovelock, 
Humboldt  Co.,  Nev.    Theo.  H.  Lowe,  superintendent.     Lands  include  the 
Copper  Gbnee  and  adjoining  claims.     Idle  at  last  accounts. 
HEVADA  GOLD  ft  COPPER  MnUNG  CO.  NEVADA. 

Letter  returned  unclaimed  from  former  office,  San  Francisco,  Cal. 
NEVADA  QUEEN  MINING  CO.  NEVADA. 

Office:  care  of  J.  K.  Miller,  P.  O.  Box  1202,  Colorado  Springs.  Colo. 
No  particulars  secured  in  response  to  n^uests,  although  company  adver- 
tises a  strong  desire  to  furnish  details  to  all  inquirers. 
NEVADA-UTAH  MINES  ft  SMELTERS  NEVADA  ft  UTAH. 

CORPORATION. 

Office:  100  Broadway,  New  York,  ^^ine  office.*?:  Bingliam  Canyon. 
Salt  Lake  Co.,  Utah,  and  Pk)che,  Lincoln  Co.,  Nev.  Col.  John  Weir,  presi- 
dent; Edwanl  F.  Cragin,  vice-president;  -\ntliony  H.  (^il.»e,  managing 
director;  Morris  P.  Kirk,  general  manager;  Eii ward  F.  Fremlentlial,  super- 
intendent; preceding  officers,  Hon.  A.  B.  Lewis,  Cluu?.  J.  Hoilge,  A.  S. 
McComick,  J.  P.  Haines  and  John  W.  Griggs,  directors;  C.  J.  Caugliey. 
secretary;  Heman  Dowd,  treasurer;  Jolm  R.  Dos  Passos,  general  counsel; 
G.  F.  Milliken,  managing  engineer.  Organized,  190 1,  under  laws  of  Maine, 
with  capitaliiation^  $15,000,000,  sliares  $10  par.  Dt'bentures,  autliorizeil, 
$1,000,000,  registered  5-year  6^'c  gold  bonds,  due  Dec.  1.  1909.  convt-rtible 
at  option  of  holders,  after  Dec.  1,  1906,  into  common  .<tock,  at  p:ir. 

Landed  holdings  are  extensive  and  valuable,  but  just  how  ex- 
tensive cannot  be  stated  positively,  as  tin?  holdings  seem  to  varj*.  Senator 
Lewis,  the  organiser  of  the  Nevada-Utah  >rines  A  SmeUors  Corporation, 
has  been,  for  about  ten  years  past,  engaged  in  promoting,  orpiiii/ing 
aixl  reorganizing  mining  companies  in  Utah  and  Ncva«.la.  A  survvy  of 
Senator  Lewis's  pronootions,  from  year  to  year,  gives  a  kaleida<oopic  im- 
pression of  organizations,  reorganizations,  reconst  met  ions  and  n'-rrorg:in- 
izations,  with  wheels  within  wlieels,  and  corporations  within  corporations, 
all  coming  in,  going  out,  re-entering  or  disappearing,  in  a  sort  of  btHilam  fiance 
tliat  seems  to  lack  the  semblance  of  system.  Mr.  Lewis  seems  to  con-sitler 
tliat  the  public  has  no  particular  right  to  infonnation  regarding  his  pro- 
motions, once  the  stock  is  placed,  and  presuma>)ly  is  so  busy  in  organizing 
and  reorganiiiiig  his  numerous  promotions,  that  he  really  lias  no  time  to 
answer  annoying  questions,  or  allow  a  glimpse  of  his  private  c<^rporate 
necropolis. 

The  Nevada-Utah  Mines  &  Smelters  Corporation  presumably  is  a 
aecuritiea-holding  company,  and  controls,  or  did  control,  or  is  supposed 
to  control,  or  to  have  controlled,  or  at  least  is  supposed  to  control  or  to 
htk\e  controlled,  or  to  have  attempted  to  control  or  to  liave  desired  or  in- 
tended to  control,  various  wbsidiaiy  corporations,  mostly  of  Senator  Lewis's 
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prt^vious  mantifac'tim%  ainon^  lliis  VM  Wm^  tlu^  Tmpeml  Copj^ier  Co,,  Roynl 
iUtUi  ik  Copjxvr  Miuing  Co.,  Mtiiiluittari  (JapjMT  it  (Jold  Mining  CV>,,  Hoyul 
(UAti  Jk  Copper  Co.  liiul  New-Kriglniul-Utiili  Mining  Lb.  A^  iiioi^t  of  the^t; 
corporations  are  rforgaiii/ationK,  some  mi.stMi  in  the  nth  power,  ami  no  in- 
fonnation  has  been  fortheoniitig  from  any  of  tliern,  tlie  tawk  of  verif>nng  IJie 
aUegt^tl  holilings  of  the  Neva< la-Utah  Mines  &;  Sniehera  is  one  that  might 
well  appall  the  the  BtoutcBt-l^arted  lieeker  after  tnith.  If  on  in  junction  could 
be  secured,  restraining  Senator  Lewis  from  |x*rpet rating  any  furtlier  incor- 
porations for  a  reasonable  period,  it  niiglit  be  p«js«ib!e  to  untangle  the  skein, 
but  with  new  nmterial  coming  in  at  tlie  front  end  faster  tlian  the  old  can  be 
untwisted,  assorted  and  labeled  at  tlie  rear,  the  prospects  for  a  really  lu- 
minous exposition  of  the   truth  seem  rather  poor. 

The  landeti  holdings  of  the  Nevada-Utah  Mines  <&  Smelters  Corpor- 
ation Avere  supposed,  in  1905,  to  consist  of  the  Impt^rial,  Montreal  and  Comet 
mines,  in  Bt^aver  county,  Utah^  the  Last  C^iance  min?,  at  Bingham  Canyon, 
Salt  Lake  county,  Utah,  and  the  Manhattan  and  Pioehe  Consolidated  mines, 
and  tlie  Buliionville  tailings,  at  Pioehe,  Lincoln  county,  Nevada.  The 
Bt^aver  county  miiies  sc?cm  to  Imve  Ixh^  misliiid  accitlentally,  prei*umably 
in  a  moment  of  abstraction,  and  as  near  as  c^n  be  learned,  the  lioldiugs  in 
190G  include  the  Last  Chance  mine  at  Bingham,  the  Pioehe  group  in  Nevada 
and  i^jossibly  the  Imperial  group  in  leaver  coimlVt  Utah,  Wiiethcr  tlicso 
are  Iield  by  direct  title,  or  through  subsidiary  companies,  h>s  n^A  \xhm\  ascer- 
taiuetl  but  it  is  considered  probable  tlmt  the  properties  are  lield  through 
eub-comjmmes. 

Tlie  Last  Chance  group,  formerly  owned  by  tlie  New-England-Utah 
Mining  Co,,  has  13  claims,  area  115  acres,  lying  southxvest  of  Hie  Boston 
CoiiKoliflated,  in  the  West  Mountain  or  Bingham  district  of  Salt  Lake  county, 
Utah,  showing  sundrv'  contuct  and  fissure  veins  of  3'  to  50'  width,  carry- 
ing good  values  in  cop|*^r,  lead,  silver  and  golvl,  develojjed  by  tunnels  aggre- 
gating  7,000',  and  having  alxiut  2  miles  of  vmderground  workings.  EqQii>- 
rnent  includes  a  l(X>-ton  concentnitor,  which  was  Ix'ing  remotieled,  early  in 
lyoo.  The  Last  Chance  lias  lx*en  idle  for  s<*veml  years,  except  for  a  little 
work  by  leasers,  but  is  w^ell  loe4iled,  and  is  considertHi  a  promising  property. 

The  ImfM^rial  group,  which  includes  the  Comet  mine,  area  400  acres, 
lies  near  tke  Horn  Silver,  Cactus  and  Majestic  mines.  The  Imperial  group, 
developed  by  tunnels,  luis  earbotiate  ores  above  and  sulphides  at  little 
depth,  assaying  up  to  30^r  copper,  T5%  leati,  18  oz.  silver  and  $1  to  SO  gold 
per  ton.  One  ia  miiinly  of  concent  rating  grade,  but  considerable  high-grade 
onj  has  been  shipjied  to  smelters,  from  time  to  time.  The  Comet  mine  of 
the  Imperial  group,  adjoining  the  Cactus,  and  having  rail  etmnections,  un- 
doubtedly carries  a  continuation  of  the  Cat  t  us  vein  of  the  New  house  Mines 
<fc  Smelters,  and  lias  considerable  development,  ore  being  mainly  of  con- 
centrating grade,  carrying  fair  values  in  (joppc^r,  silver  and  gold. 

Latest  semi-authoritatix'e  data  regarding  the  Nevada  property  of  the 
Nevada-Utah  Mines  *!fe  Smelters  Corporution  give  tl»e  I^'oche  holdings  as 
S5  claims.     The  Manhattan  group  had   55   claims,   and   the  Piocbe  group 
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had  63  claims,  according  to  best  available  information  in  1905.  At  any 
rate,  the  holdings,  of  the  Nevada-Utah  included,  in  June,  1906,  two  groups, 
formerly  held  by  the  Pioche  ConsoUdated  Mines  Co.  These  mines  were 
extensive  producers  of  silver-lead  ores,  until  closed  down,  1S93,  and  are 
popularly  credited  iiith  a  post  production  of  $20,000,000.  The  May  Day 
mine  of  this  property  has  a  shaft  l^lOO'  deep,  and  tlierc  are  two  old  shafts 
on  the  Yuba  mine,  an  adjoining  property,  and  Meadow  Valley  No.  5  shaft, 
with  3  compartments,  is  400'  deep.  A  700'  Leschen  ffrial  tram  is  being 
built  from  tlie  May  Day  shaft  to  ore-bins  on  the  mine's  private  railway, 
running  from  the  mine  to  Pioche,  which  lias  been  reconstructed  and  put 
in  operation.  Nearest  outside  railway  is  t lie  San  Pedro  line,  28  miles 
distant.  The  Pioche  has  a  good  mining  equipment  and  a  300-ton  smelter, 
the  latter  somewhat  antiquated  in  design  and  equipment. 

The  Bullion ville  tailings,  which  may  or  may  not  be  included  in  the  pres- 
ent holdings  of  the  Ne\'ada-Utah,  contain  circa  150,000  tons  of  sands  and 
slimes,  the  residue  from  Pioche  ores  milled,  assaying  $16.43  per  ton  iu 
gold,  silver  and  lead,  and  which  a  modem  concentrating  and  slimes  plant 
should  be  able  to  rework  at  a  good  net  profit. 

The  Pioche  and  Bingham  properties  controlled  by  tlie  Nevada-Utah 
Mines  &  Smeltera  Corporation  are  properties  of  decided  promise,  and,  with 
good  management,  should  become  large  nnd  profitable  producers  of  copper, 
lead,  silver  and  gold. 
NEVER  SWEAT  MINE  MONTANA. 

Owned  by  Anoconda  Copper  Mining  Co. 
NEW  AMERICAN  MINING  &  MILLING  CO.  UTAH. 

Letter  returned  unclaimed  from  former  mine  office,  Brigham.  Utali. 
NEW  ARIO  COPPER  ft  EXPLORATION  CO.,  LTD.  MEXICO. 

Offices:  35,  Lamb's  Conduit,  London,  \V.  C,  Eng.     Mine  office:  .\rio, 
MichoaciLn,  Hex.     R.  Gautier,  managing  director;  G.  Harmant,  secretary. 
Organized  Mareh  27,   1897,  with  capitalization   £100,000.  shares  4s.  par: 
issued,  £90,422.    Property  Is  sundry  copper  claims,  near  Ario.    Idle. 
NEW  BALLA  BALLA  COPPER  MINES,  LTD.  AUSTRALIA. 

Offices:  6,  Great  St.  Helen's  London,  11.  C,  Eng.  Mine  office ;  Port  Balhi 
Balla,  Western  Australia.  T.  W.  Williams,  cliairman ;  E.  A.  Foster,  secretary- : 
W.  H.  Mitchell,  legal  manager  in  Western  Australia.  Organized  Apr.  10. 
1901,  as  a  reconstruction  of  the  Balla  Balla  Copper  Mines,  Ltd.,  with  cajHtal- 
ization  £250,000,  shares  £1  par;  issued,  £13S.599.  Lands.  a3  acres,  in  (wc. 
groups,  in  the  Pilbarra  district,  11  miles  from  Port  Balla  Balla.  HasaBO-toTi 
smelter,  and  a  smelting  test,  1905,  is  said  to  have  given  satisfactory  resi  U-. 
NEW  BOSTON  MINING  CO.  MONTANA 

Office:  Eden  Valley,  Minn.  Mine  office:  Corbin.  Jefferson  Co.,  Montana. 
Ores  cany  gold  and  copper.  Company  advertises  tlmt  it  will  make  its 
sharehoklere  wealthy,  and  that  its  stock  is  "fully  guaranteed  by  10  -year 
gold  bonds  bearing  3%  interest — 50  per  cent  commission  to  agents — why 
not  beoome  a  mining  king?''  Cannot  be  learned  that  any  work  is  in  progress, 
and  company  is  a  mere  stock- jobbing  scheme,  of  course. 
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NEWBURY  MDONG  CO.  ARIZONA. 

Mine  office :  Florence,  Pinal  Co.,  Ariz.    C.  M.  Schofield,  manager.     Is  sup- 
posed to  have  resumed  work,  early  in  1906. 
NEW  CALEDONIA  COPPER  CO.,  LTD.  NEW  CALEDONIA. 

Reorganized,  1899,  as  Caledonia  Copper  Co.,  Ltd. 
NEW  CENTURY  EXPLORATION  IDAHO,  OREGON  ft  WASHINGTON. 

&  INVESTMENT  CO. 

Office:  care  of  J.  W.  McCoy,  president;  500-125  La  Salle  St.,  Chicago, 
Ills.  Mine  office:  Darrington,  Snohomish  Co.,  Wash.  J.  C.  Morehouse, 
vice-president;  Joseph  G.  English,  treasurer;  H.  A.  Burdick,  secretary;  T.  T. 
Watson,  assistant  secretary;  N.  L.  Franke,  mine  manager.  Organized 
under  laws  of  Arizona,  i^nth  capitalization  $7,500,000,  shares  $10  par.  Tlie 
Forrest-Chickamun  mine,  on  Gold  Mountain,  near  Darrington,  area  circa 
400  acres,  is  claimed  by  company  to  have  700,000  tons  of  auriferous  and 
argentiferous  copper  ore,  worth  $10  per  ton,  blocked  out,  and  management 
claims  that  a  250-ton  concentrating  and  smelting  plant  is  to  be  erected,  during 
1906.  Company  also  has  gold  claims  in  Elmore  county,  Idaho,  and  Baker 
county,  Oregon.  Claims  of  company  seem  excessive. 
NEW  CHILLAGOE  RAILWAY  &  MINES,  LTD.  AUSTRALIA. 

Title  changed  back,  1905,  to  Chillagoc  Railway  &  Mines,  Ltd. 
NEW  CLARA  ST.  DORA  MINING  CO.  (NO  LIABILITY.)  AUSTRALIA. 

Office:  Port  Adelaide,  South  Austraha.  Mine  office:  Alberin  Creek, 
via  Hergott,  South  Australia.  Employs  12  men.  F.  S.  Chany,  chairman 
and  secretary;  H.  Paull,  manager.  Organized  March,  1898,  under  laws 
of  South  Australia,  with  capitalization  £10,000,  shares  £1  par;  issued,  £5,345. 
Lands,  4  claims,  area  160  acres,  held  under  40-year  lease,  in  the  Hergott 
district,  showing  limestone  country  rock,  carrying  an  ore  body,  opened  by 
shallow  shafts  and  open-cuts,  sliowing  malachit-e  and  clialcocit<»,  qccurring 
as  nodules  in  hard  limestone,  and  as  veins  in  soft  Umestone.  Has  a  38-h.  p. 
steam  plant,  with  hoist  good  for  400'  depth.  Ores,  as  treated,  average  26% 
copper,  without  gold  or  silver  values.  Has  a  small  mill,  >\'ith  one  crusher, 
1  set  of  rolls  and  1  Mays  jig.  Mine  is  served  by  tlie  South  Australian  rail- 
way, 5J^  miles  distant.  Production,  1905,  was  15  long  tons  fine  copper,  andis 
estimated  by  the  company  at  25  tons  for  1906. 
NEW  CLONCURRY  COPPER  &  SMELTING  CO.,  LTD.  AUSTRALIA. 

Offices:  116,  St  Vincent  St.,  Gla.sgow,  Scotland.     R,  L.  Alston,  chair- 
man; B.  F.  G.  Meldrum,  secretary.     Organized  Oct.  29,  1895,  with  capitali- 
zation £3,300,  shares  6s  eacli.     Lands,  sundry  small  mines  in  North  Queens- 
land, idle  for  some  years,  pending  constniction  of  a  hoped-for  railroad. 
NEW  COLUMBU  MINING  CO.  IDAHO. 

Mine  office:  Salmon,  Ijehmi  Co.,  Idaho.     Ores  carry  copper  and  gold. 
Has  steam  power  and  a  10-stamp  mill.     Presumably  idle. 
NEW  DOMINION  MINES  CO.  ARIZONA. 

Mine  office:  Globe,  Gila  Co.,  Ariz.     Organized  1905,  with  capitalization 
$1,000  000. 
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WEW  ENGLAND-ARIZONA  COPPER  CO.  ARIZONA. 

Said  to  liave  bet»n  organizeil,  190C,  to  take  over  the  Thiesing  group  of 
17  claimsi  in  tlie  Crazy  Basin,  Yavapai  county,  Arizona.     Possibly  a  re- 
organization of  the  New  England  &  Arizona  Co[)per  <fe  Gold  Mining  Co. 
NEW  ENGLAND-ARIZONA  COPPER-GOLD  MINING  CO.  ARIZONA. 

Office:  care    of   J.    W.    Stonehouse,    Douglas,    Ariz.     Organized    1905, 
with  capitalization  $3,000,000,  to  take  over  sundry  copper  claims  near  Para- 
dise, Cochise  county,  Arizona,  and  on  Saddle  Mountain,  near  Dudleyville, 
P^nal  county,  Arizona. 
NEW  ENGLAND  ft  ARIZONA  COPPER  ARIZONA. 

ft  GOLD  MINING  CO. 

Office:  care  of  Louis  Harlow,  secretary  and  treasurer,  C9  Pearl  St., 
Boston,  Mass.  Letter  returned  unclaimed  from  fonner  mine  office,  McCal)e, 
Yavapai  Co.,  Ariz.  Edmund  I).  Fisk,  president;  Leonanl  T.  Farris,  vice- 
president.  Organized  January,  1901,  under  laws  of  Arizona,  with  capitaliza- 
tion $750,000,  shares  $1  par.  Lands,  5  claims,  known  as  the  Red  Star  group, 
near  the  Silver  Belt  mine,  in  the  Big  Bug  district .  Has  a  steam  hoist  and  alx)ut 
300'  of  underground  openings.  Possibly  n'organized,  1906,  as  the  New 
England-Arizona  Copper  Co. 
NEW  ENGLAND  ft  CLIFTON  COPPER  CO.  ARIZONA. 

Office:  43  State  St.,  Boston,  Mass.  Mine  office:  Clifton,  Graham  Co., 
Ariz.  E.  Rollins  Morse,  president;  Arthur  P.  Ayling,  general  manager; 
C.  C.  Burger,  consulting  engineer.  Capitalization  $r),000,000,  in  $2,000,000 
preferred  8%  stock,  cumulative  after  payment  of  first  H%  dividend,  and 
$3,000,000  common  stock;  issued,  $1,000,000  preferred  and  $2,r)00,000  com- 
mon stock.  PnMsent  company  succeeded  the  New  England  Copper  Co.  and 
the  Clifton  Consolidated  Copper  Mines  of  Arizona. 

Lands,  78  claims,  area  1,006  acres,  circa  5  miles  northwest  of  Chfton, 
on  the  north  side  of  the  San  Francisco  river.  The  Clifton  liad  7  sliafts,  of 
70'  to  316'  depth,  also  tunnels  of  220',  450',  700',  SOO',  1,000'  and  1.700', 
and  is  opened  to  a  depth  of  800'.  Ores  arc  principally  chalcopyrit^j  and 
chalcocite,  with  occasional  oxides  and  carbonat<^s,  all  slightly  auriferous 
and  argentiferous.  The  main  vein  is  said  to  show  an  extreme  width  of  150'. 
The  New  England  is  opened  by  shafts  of  400'  and  500'  and  a  2,000'  tunnel, 
showing  fissure  veins  instead  of  the  blanket  vein  noted  at  Clifton,  3  miles 
distant.  Principal  vein  is  5'  to  6'  ^nde,  carrying  cuprite,  chalcocite  and 
chalcopyrite,  all  of  very  high  grade.  The  various  mines  of  the  company 
show  a  large  amount  of  ore,  of  all  grades  from  very  poor  to  very 
rich. 

The  miiieB  have  steam,  gasoline  and  electric  power.  A  3-mile  ground- 
tram,  of  7Xf  gauge,  k  being  built  from  the  mines  to  the  railroad,  and  when 
this  is  completed,  the  company  plans  sliipping  ores  to  the  Sliannon  reduc- 
tion works.  Early  in  1906  the  mines  were  producing  circa  25  tons  daily, 
shipped  under  disadvantageous  circumstances.  Management  is  considered 
good,  and  property  regarded  as  promising,  though  not  yet  developed  to 
the  point  of  large  and  profitable  production. 
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NEW  ENGLAND-COLORADO  COPPER  MINES  CO.  COLORADO 

Letter  returned  uncLiimed  from  former  office,  Denver,  Colo.     Capitali- 
zation $200,000,  sliarcs  $1  par.    Had  lands  in  Fremont  and  Chafifee  counties, 
Colorado. 
NEW  ENGLAND  COPPER  CO.  ARIZONA. 

Succeeded,  circa  1904,  by  New  England  &  Clifton  Copper  Co. 
NEW  ENGI  \ND  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  b-4-18  Tremont  St.,  Boston,  Mass.  Mine  office:  Bingham  Can- 
yon, Salt  Lake  Co.,  Utah.  Employs  28  men.  D.  W.  Williams,  president; 
E.  E.  Abercrombie,  vice-president  and  managing  director;  Geo.  F.  Brad- 
street,  secretary  and  treasurer;  preceding  officers,  James  S.  Williams,  Thomas 
Kellough,  Arthur  P.  Hosford  and  Dr.  James  R.  Piper,  directors;  H.  M. 
Adkinson,  manager;  I).  J.  Cook,  mine  and  mill  superintendent.  Organized 
June,  1899,  under  laws  of  Colorado,  with  capitalization  $1,000,000,  shares 
$1  par;  issued,  $817,000.  Bonds,  $500,000  authorized,  at  6%;  issued, 
$108,000.     Annual  meeting,  first  Monday  in  June. 

Lands,  9  fractional  claims,  patented,  area  18  acres,  in  the  West  Moun- 
tain or  Bingham  district,  showing  porpliyry  country  rock  carrying  3  prin- 
cipal fissure  veins,  of  30*  average  width,  1,000'  average  length  and  known 
depth  of  400^,  opened  by  a  159'  sliaft  and  2  tunnels,  known  as  the  Nast,  of 
1,600'  and  the  Benton,  of  1,670'  lengtli,  both  driven  on  the  vein,  with  a  total 
of  5,600'  of  workings.  Ores  give  average  assays  of  30%  lead,  10%  zinc, 
15  oz.  silver  and  $4.50  gold  per  ton,  with  small  and  variable  values  in  copper, 
in  addition  to  which  the  nionzonite  country  rock  carries  small  copper  values, 
and  may  be  proven  workable,  later. 

Property  lias  a  30-h.  p.  hoist,  good  for  800'  depth,  and  a  concentrator 
equipped  with  a  4x12*'  Sturtevant  cnisher,  2  sets  of  rolls,  2  double  Hartz 
jigs  and  1  Wilfley  table.  Mine  is  served  by  the  Denver  &  Rio  Grande  rail- 
road, 2  miles  distant.  Production,  1905,  was  circa  600,000  pounds  lead, 
20,000  oz.  silver  and  1 10  oz.  gold.  Management  plans  extending  mine  open- 
ings, adding  a  complete  electrical  equipment  to  the  power  plant  and  enlarging 
the  mill,  during  1906.  Property  is  considered  well  located,  and  promising. 
NEW  ENGLAND  MINING  CO.  MASSACHUSETTS. 

Office:  35  School  St.,  Greenfield,  Mass.  Mine  office:  Oiarlemont,  Frank- 
lin Co.,  Mass.  Othello  A.  Fay,  president;  Capt.  Geo.  H.  Davenport,  treasurer 
and  general  manager.  Organized  1902,  with  capitalization  $500,000,  shares 
$5  par.  Lands,  circa  1,000  acres,  2  miles  west  of  the  Davis  pyrite  mine, 
latter  worked  since  circa  1880.  Vein,  traced  circa  700',  is  approximately 
(rertical,  conforming  closely  in  dip  and  strike  with  the  Savoy  schist  in  which 
It  occurs,  and  apparently  is  a  fahlband,  lacking  well  defined  walls,  ore  occur- 
ring scattered  through  15'  to  20'  of  the  scliLst,  with  a  6"  to  12^^  vein  of  quartz, 
well  mineralized,  on  the  south  wall,  and  a  heavy  impregnation  of  chaloopyrite, 
1'  to  2'  wide,  on  the  north  wall.  Has  been  partly  stripped,  and  vein  trenched 
across.  Presumably  idle. 
NEW  ENGLAND-UTAH  MINING  CO.  UTAH. 

Controlled  by  Nevada-Utah  Mines  h  Smelters  Corporation. 
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HEW  ERA  MmnTG  CO.  MEXICO. 

Had  copper  claims,  south  of  La  Cananea,  Sonora,  Mexico,  circa  1902. 
NEWFOUNDLAKD  COPPER  CO.,  LTD.  NEWFOUlfDLAND. 

Absorbed,    1901,   by  Carmen  Copper  Mines,   Ltd. 
B.  HEW6ASS  ft  CO.  SPAIN. 

Offices:  7,  Lothbury,  E.  C,   Eng.     Lands,  at   Arrieta  and  Changoa, 
Navarra,   Spain,  include  the  OUin,   Arrieta  and  Changoa  mines,   carrying 
silver,  lead  and  copper  ores.     Idle  for  some  years. 
HEWGATE  MIHE.  COHWECTICUT. 

An  old  and  idle  property,  at  Granby,  Hartford  county,  Connecticut. 
NEW  HIGHLAND  GOLD  &  COPPER  MINING  CO.  *  CALIFORNIA. 

Office:  1209  Broadway,  Oakland,  Cal.  Mine  office:  Georgetown,  El 
Dorado  Co.,  Cal.  Thos.  F.  Graber,  vice-president;  C.  L.  Colvin,  secretary 
and  treasure;  Ira  C.  Jenks.  financial  secretary:  J.  A.  Parker,  superintendent. 
Oiganized  Sept.  11,  1903,  under  laws  of  California,  with  capitalization 
$2,000,000,  shares  $1  par.  Lands,  1 1  copper  claims  and  9  gold  claims,  area 
555  acres,  on  the  mother  lode,  in  i\\e  Georgetown  district,  showing  a 
fissure  vein  in  slate,  giving  assays  of  15%  copper,  15  oz.  silver  and  $2.50 
goki  per  ton.  Copper  property  is  idle. 
NEWHOUSE  MINES  ft  SMELTERS.  UTAH. 

Office:  71  Broadway,  New  York.  Operating  office:  Salt  Lake  City, 
Utah.  Mine  office:  Frisco,  Beaver  Co.,  Utah.  Employs  285  men.  Samuel 
Newhouae,  president;  L.  N.  Kramer,  vice-president;  John  Josten,  secretary 
and  treasurer;  Lafayette  Hanchett,  general  manager;  Alexander  D.  Moflfatt, 
superintendent;  A.  J.  Bettles,  cliief  metallurgist;  D.  H.  Waterbury,  lixiv- 
iation  superintendent;  Victor  Carlson,  mine  superintendent;  Louis  L.  Bailey, 
mill  superintendent;  A.  C.  Dart,  engineer. 

Lands,  in  Copper  Gulch,  7  miles  from  Frisco,  are  verj' extensive,  includ- 
ding  the  Cactus  group,  which  has  had  several  previous  ownersliips,  but 
never  was  a  success,  until  taken  over  by  the  present  company.  Coimtry 
rock  is  monzonite  porphyry,  and  the  Cactus  mine  is  essentially  a  pyritic 
impregnation  of  a  shear  zone,  in  a  body  of  monzonite,  near  a  limestone  con- 
tact. Ore  is  coarsely  dtystalline  pyrit€,  carrying  a  little  chal  copy  rite,  with 
veiy  small  gold  and  silver  values,  averaging  perhaps  30  cents  per  ton,  and 
practically  without  lead  or  zinc,  averaging-  2.5%  copper.  Company  reports 
the  main  ore  body  as  175'  wide,  700'  long  and  600'  deep,  with  a  nortli- 
westerly  strike  and  vertical  dip.  The  mine  has  2  shafts,  of  600'  depth  each, 
the  main  working  shaft  having  3  compartments,  with  levels  opened,  at 
intervals  of  100'.  The  principal  mine  opening  is  a  tunnel,  of  6,200'  length, 
connected  with  the  600'  level  of  the  shafts.  Tlic  tunnel  luis  a  grade  of 
.5%,  and  is  laid  wth  30-lb.  steel  rails.  Tramming  is  done  by  2  electric 
locomotives,  each  hauling  trains  of  21  cars.  The  tunnel  is  electric  lighted 
throughout,  and  cuts  several  cupriferous  veins  U'fore  roaching  tlie  main 
vein.  Tlic  mine  has  about  2.5  miles  of  underground  workings,  estimated  to 
show  4,000,000  tons  of  ore.  A  crosscut  to  tlie  old  FRMich  sliaft  sliows  a 
50'  ore  body,  and  2  tunnels  driven  west  therefrom  show  u  100'  ore  l)ody. 
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It  is  planned  to  extract  a  large  portion  of  the  ore  mined  by  steam-ehovels, 
beginning  1906.  The  ore  will  be  blasted,  with  black  powder,  two  men  be- 
ing capable  of  doing  sufTicient  drilling  and  blasting,  by  cutting  the  ore  down 
in  slices,  to  supply  one  stijam-shovol,  handling  400  tons  per  10-hour  shift, 
with  a  cfew  of  6  men.  The  Newhouse  tract  carries  upwards  of  one  mile  of 
the  strike  of  the  great  Cactus  vein,  and  also  carries  various  smaller  veins  of 
higher  grade  ore,  mnning  up  to  10%  in  copper  tenor. 

After  reaching  the  portal  of  the  main  tunnel,  the  electric  trains  pass 
over  a  high  trestle  to  an  ore-building,  where  7  cars  at  a  time  are  run  into 
a  great  steel  tube,  wliich  is  partially  rotated,  and  the  ore  in  the  cars  dumped 
onto  grizzlies,  oversize  going  to  Blake  crushers,  that  reduce  it  to  lumps  of 
1"  size  and  smaller,  fines  and  crushed  ore  going,  to  800-ton  storage  bins,  whence 
the  ore  is  loaded  into  railroad  cars  and  taken  to  the  mill.  The  nunc  has  a 
200-h.  p.  plant,  including  a  150-h.  p.  hoist,  good  for  600',  and  works  35 
power  drills. 

The  mill,  2  miles  from  the  mine,  built  of  steel,  is  100x400^  in  size,  in 
2  duplicate  sections,  of  1,000  tons  aggregate  daily  capacity.  The  west- 
em  section,  wliich  is  the  concentrutor  proper,  is  of  structural  steel,  with 
corrugated  iron  sidinp  and  roof,  while  the  j)ower  plant,  under  the  same  roof, 
is  of  structural  steel  and  brick.  The  concentrator  is  designed  on  the  unit 
plan,  allowing  for  future  expansion.  Equipment  includes  throe  10x24* 
Blake  crushers,  4  sets  of  mils,  18  Hartz  jigs,  32  Wifley  tables  and  8  Wifley 
slimers,  also  a  Hancock  jig,  which  is  doing  the  work  of  8  Wilfleys,  Sherman 
settUng  tanks  and  classifiers,  and  a  15-ton  Whiting  traveling  crane.  Ore 
is  received  and  dumped  into  1,000-ton  steel  bins,  whence  it  is  drawn  out  by 
belt-conveyors  equipped  with  plunger  feed,  and  transferred  to  elevators, 
of  which  they  are  two  for  each  section,  one  for  dry  and  one  for  wet  ores. 
The  mill  is  putting  about  eight  tons  into  one,  and  is  saving  about  80%  of  the 
assay  values.  Early  in  1906,  Mr.  I).  II.  Waterbury  was  installing  a  40-ton 
experimental  Hxiviation  plant,  for  leaching  oxidized  ores  of  the  Cactus, 
averaging  2.5%  copper  and  carrying  small  gold  and  silver  values.  The 
leaching  plant  embodies  certain  features  patented  by  Mr.  Waterbury. 

The  power  plant  includes  five  350-h.  p.  Babcock  &  Wilcox  water-tube 
boilers,  and  a  Green  fuel  economizer,  with  a  165'  self-supporting  steel  smoke- 
stack, of  8'  diameter.  There  is  a  2,5(X)'  forty-drill  Ingersoll-Sergeant  air- 
compres.sor  and  two  500-h.  p.  Westinghouse-Parsons  steam  turbines,  making 
3,600  revolutions  per  minute,  direct-connected  to  two  400-kw.  Westing- 
house  generators  that  furnish  all  power,  except  compressed  air,  that  b  used 
in  the  mine  and  mill.  Other  buildings  include  a  30x50'  brick  machinc-f^hop, 
40x50'  wood  carpenter  shop  and  a  smithy. 

The  mine  and  mill  arc  connected  by  the  Newhouse,  Copper  Gulch  & 
Sevier  liake  Railroad,  2.3  miles  in  length,  of  standard  gauge,  owned  by  "the 
company,  and  Connecting  with  the  San  Pedro  &  Salt  Lake  railroad.  The 
railroad  has  one  Shay  locomotive  and  5  dump-cars.  Power  is  furnished  the 
mine  by  compressed  air,  piped  through  a  line  of  13,000'  length,  which  oper- 
ates steam-shovels  and  hoists,  water  for  steam  purposes  not  being  available 
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at  the  mine.  Water  is  brought  from  6  large  springs,  at  Wah  Wah,  8.5  miles 
from  the  mill,  through  a  line  of  12*  and  lA"  riveted  steel  pipe,  laid  across 
Preuss  valley  and  discliarges  into  a  cement  reservoir  of  300,000  gallons 
capacity,  located  on  high  ground  above  the  mill  and  townsite,  the  springs 
having  a  flow  of  circa  1,050  gallons  per  minute.  A  townsite,  called  New- 
house,  has  been  platted,  near  the  mill,  and  the  company  owns  therein  47 
dwellings,  a  club-house,  bunk-house,  boarding-house  and  a  brick  hotel  accommo- 
dating 150  men.  Miscellaneous  improvements  include  a  sawmill  and  a 
3-ton  ice  plant,  the  latter  highly  necessary  in  summer,  as  the  property  is  on 
the  edge  of  the  Escalanta  desert.     Fuel  is  soft  coal,  costing  $4.50  per  ton. 

Production  was  begun,  March  15,  1905,  and  125,000  tons  of  ore  were 
treated  during  the  year,  making  concentrates  of  circa  12%  copper  tenor, 
with  a  production  of  5,670,993  11)8.  fine  copper,  53,862  oz.  fine  silver  and 
2,272  oz.  fine  gold.  Production  for  1906  is  estimated  by  company  as  likely 
to  be  about  7,000,000  lbs.  fine  copper.  Mining  cost  was  $1.75  per  ton  and 
milling  cost  70  cents  per  ton,  dur\ng  1905,  but  these  casts  probably  can  be 
ledaoed  greatly  and  the  cost  of  mining  with  steam-shovels  should  reach 
50  cents  per  ton  eventually.  Tlie  development  of  this  property  has  been 
slower  than  was  expected,  but  the  work  has  been  done  along  thoh)ughly 
sound  lines,  and  it  is  probable  that  ore  production  will  be  increased  to  2,000 
tons  daily,  within  two  or  three  years,  and  eventually  to  3,000  tons  per  diem, 
or  more,  as  the  ore  bodies  are  of  immense  size,  though  low  in  grade,  and 
the  future  profits  of  the  company  depend  largely  upon  securing  a  maximum 
tonnage. 
NEW  JERSEY  METAL  REFINING  WORKS,  LTD.  NEW  JERSEY. 

Works  office:  Elizabeth,  N.  J.      Owned  by  Mountain  Copper  Co.,  Ltd. 
NEW  LINCOLN  COPPER-CO.  WYOMING. 

Office:  Chicago,  Ills.  Mine  office:  Holmes,  Albany  Co.,  Wyo.  W.  J. 
Sherwood,  president;  Dorchester  Mapcs,  vice-president;  W.  S.  Smyth, 
Jr.,  secretary;  C.  A.  Louckes,  treasurer.  Organized  under  laws  of  Wyo- 
ming, with  capitalization  $1,000,000,  shares  $1  par;  issued  $650,000.  Lands, 
2  claims,  patented,  area  40  acres,  lying  north  of  and  adjoining  the  Rambler 
mine,  on  which  shafts  of  SO'  and  50^,  sunk  to  cut  the  extension  of  the 
Rambler  vein,  are  said  to  show  auriferous  ami  argentiferous  copper  ore. 
NEW  LONDON  MINE.  MARYLAND. 

Office:  care  of  Oapt.  Edward  S.  Wertz,  owner,  Washington,  D.  C.  Prop- 
erty, in  Frederick  county,  Maryland,  includes  64  acres  of  mineral  land  and 
li  acres  of  timber  land.  Mine  was  worked,  1835-1855,  and  is  said  to  have 
jaekied  a  profit.  Idle  since  1888,  until  1903-04.  when  unwatered  and  shaft 
retimbered,  but  no  ore  extracted.  Ores  are  bomite  and  chalcocite,  in  a  vein 
of  S'  to  4'  in  dolomite,  with  bands  of  phyllite,  ores  assaying  3.5%  to  70% 
copper.  Has  4  tunnds,  longest  104',  and  a  210^  shaft,  vrith  about  500^  of 
underground  openings.  Idle. 
NSW  MAMMOTH  MINING  &  MILLING  CO.  UTAH. 

Min6  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.    Ores  ca*Ty  gold, 
alver  aad  copper.    Has  steam  power.    Idle. 


S<jU 


THE  COPPER  llAXDnoOK. 


NEW  MEXICO  COPPER  MINING  &  SMELTING  CO.  NEW  MEXICO 

Letteis   letumed   unrlaiinetl  from  foniier  otlice,  Hartfoni,  Ci>nn.,  ano 
(urnier  niuip  ollir-i.^  (,iRvra,  Mora  Cu.,    N.    M. 
NEW  MEXICO  DEVELOPMENT  CO.  NEW  MEXICO. 

iMiiif  tirtietr:  Fiorro,  (Inmt  Cti.,  N,  M,     Idle, 
NEW  MEXICO  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO. 

Office:  39  Cawker  BIdg.,  Milwaukee,  Wis.  Mine  oflfice:  Trea  Piedras, 
Rio  Arriba  Vo,,  N.  M.  Win.  H.  Devos,  president;  M.  D.  Kelly,  secretary 
and  treasurer;  Richard  Cole,  superintendent,  Orgiinized  1897,  under  laws 
of  New  Mexico,  with  capitalisation  $2,5(XKO0O,  sharefi  $1  par.  Lands,  11 
claims,  area  140  acres,  in  the  Brnnude  district,  showing  fissure  veins  in  schist, 
and  cont-act  veins  between  st-hlst  and  granite.  Five  veins  are  being  developed, 
these  averagijig  7*  in  width  and  giving  assays  of  5%  t^D  40%  copper,  from 
native  copper,  carlKinatt^  and  aulpliide  ores,  with  occa'^ional  high  valuers  in 
gold.  Han  a  13t/  sluift  and  255'  of  undergromid  openings,  w4th  steam  powet 
ami  a  Norwalk  air-cornpresgnr.  Company  platted  a  townsite,  ealled  Bromide 
City,  and  etideavored  to  replenish  it^  depleted  excliequer  by  sale  of  town  lota 
in  addition  to  which  a  $25,OO0  issue  of  7%  gold  bonds  is  being  offered  sliare- 
hoklers.  Apjxin*iitly  coTnp.iny  Is  hopelessly  involved, 
NEW  MICHIGAN  COPPER  MINING  CO.  WYOMING. 

(  Mhrc:  Lununie,  Wyo.     Idle. 
NEW  MOUNT  HOPE  COPPER  MUTING  C0.»  LTD.  AUSTRALU. 

Mine  ofhee:  Mt.  Hope,  N.  S.  W.,  Australia.  R.  M.  Kirk,  general  manager. 
Mine,  opened  1878,  is  about  90  miles  south  of  the  Great  Cobar  Ores  are 
miLinly  chalcopyrite  and  biimite,  with  sandstone  gangue,  in  a  country  rock 
of  ferruginous  slale^i  and  sandstones,  with  oxidisse*!  ores  mainly  earthy  car- 
bonat.es  above  the  250'  level,  deepest  sliaft  being  400'.  Ore  bodies,  leaving 
an  extreme  width  of  80%  occur  as  replacenicnt.H  in  the  country  rock,  without 
defined  walls.  General  fonnation  and  physical  features  resemble  the  Great 
C^nbar  mine.  Ore  is  concentrated  about  5  into  1,  and  U  smelted  in  a  plant 
having  5  small  furnaces,  using  iron  ore,  securer!  12  miles  distant,  for  a  flux, 
Made  5,070  long  tons  fine  copper,  1878-1898,  inclusive. 
NEWPORT  &  ARIZONA  COPPER  4b  GOLD  MINING  CO.  ARIZONA. 

Letter  returntd  unclaimed  from  former  office,  00  State  St.,  Boston. 
NEW  RED  WING  MINING  CO.  UTAH. 

S(iccee*ied,  11105,  by  Utali  Dev^elopment  Co, 
NEW  RIO  TINTO  COPPER  C0.»  LTD.  SPADf. 

AbsorhiMl,  circa  1904,  by  Caridad  Copper  Co,,  Ltd. 
NEW  RIVER  COPPER  CO.  ALABAMA, 

Office:  care  of  F.  W.  Pratt,  Huntsville,  Ala.  Organised  August,  1902 
under  laws  of  Delaware,  with  capitalization  $1,000,000.  Presumably  idle, 
NEW  ST.  ELMO  GOLD  &  COPPER  CO. 

Office:  45  Broadway,  New  York 
NEWS  BOY  COPPER  BONING  CO.  WYOMING. 

Letter  returned  unclauned  from  former  mine  otiice,  Encampment,  Wyov 
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Lands,  sundry  claims^  on  Beaver  Creek,  circa  12  miles  south  of  Encampment, 

on  which  considerable  development  work  has  been  done. 

NEWS  COPPER  MimNG  CO.  ARIZONA. 

Mine  office:  Jerome,  Yavapai  Co.,  Ariz.  J.  D.  Dennis,  superintendent. 
Lands,  sundry  claims,  1}^  miles  southeast  of  Jerome.  Shaft  was  un watered 
and  retimbered,  1905,  after  several  years'  idleness,  and  property  was  investi- 
gated by  F.  August  Heinze,  but  was  not  taken  by  him,  as  it  failed  to  prove 
as  represented. 
NEW  SLEEPY  HOLLOW  GOLD  MINING  CO.  COLORADO. 

Mine  office:  Black  Hawk,  Gilpin  Co.,  Colo.     Ores  carry  gold,  silver  and 
copper.     Has  steam  power. 
NEW  STATE  COPPER  MINING  CO.  ARIZONA. 

Office  and  mine:  Tucson,  Pima  Co.,  Ariz.  James  W.  Bogan, 
president;  Chas.  Bent,  vice-president;  Lyman  W.  Wakefield,  treasurer; 
Ralph  K.  Shelton,  secretary.  Lands,  10  claims,  circa  10  miles  west  of  Tucson, 
showing  coimtry  rock  of  limestone,  with  a  prominent  gossan,  carrying  oxi- 
dized ores  and  a  little  chalcocite  with  gold  and  silver  values,  suitable  for 
fluxing  ore,  and  presumably  underlaid  by  copper  ores  of  fair  tenor.  Develop- 
ment is  by  a  40'  shaft,  showing  a  little  chalcopyrite,  and  by  a  short  tunnel. 
NEWTON  COPPER  CO.  CALIFORNIA. 

Office:  420  Montgomery  St.,  San  Francisco,  Cal.  Mine  office:  Ranlett, 
Amador  Co.,  Cal.  Horace  D.  Ranlett,  president  and  general  manager.  Or- 
ganized 1887,  under  laws  of  California,  with  capitalization  $200,000,  shares 
$5  par.  Lands,  100  acres,  patented,  showing  3  fissure  veins  in  slate,  carrying 
ajfi  average  of  8%  copper,  mainly  in  sulphide  ores.  Mine,  opened  1861,  has 
shafts  of  200'  and  430',  with  about  20,000  tons  of  ore  in  sight.  Has 
steam  power,  and  smelter  with  an  80-ton  water-jacket  blast-furnace,  also  a 
100-ton  leaching  plant,  ore  being  especially  adapted  to  lixiviation.  Idle 
since  circa  1903. 
NEW  UTAH  MINING  CO.  UTAH. 

Office:  Salt    Lake    aty,  Utah.     Hugh    Heffeman,  president;  W.  W. 
Thompeon,  vice-president;  Geo.  A.  Udall,  secretary;  James  Norman,  treasurer; 
Timothy  Manion,  manager.     Lands  are  in  Tooele    county,   Utah,  near  the 
Flying  Dutchman  mine. 
NEWTON  MINE.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.  Lands,  near  Elwood, 
7  miles  from  Encampment,  are  opened  by  a  125'  shaft,  said  to  show  a"l2'  vein. 
NEW  VELVET-PORTLAND  MINE,  LTD.  BRITISH  COLUMBIA. 

Offices:  535,  Salisbury  House,  London,  E.  C,  Eng.  Mine  office:  Rossland, 
Trail  Division,  Yale  district,  B.  C.  Allan  Maclean,  chairman;  F.  A.  Lal>ou- 
chere,  secretary;  S.  Severin  Scirensen,  general  manager.  Organized  November 
18,  1905,  as  successor  of  the  Velvet- Portland  Mine,  Ltd.,  with  capitalization 
£10,000,  sliares  £1  par.  Lands,  sundry  claims,  on  Sophie  Mountain,  Rossland, 
carrying  auriferous  copper  ores,  said  to  average  circa  $14  per  ton  in  value. 
Has  a  75-ton  concentrator  with  three  Trcmaine  two-stamp  mills,  2  Ovcr- 
Btrom  tables,  two  sets  of  Brown  s  hydrometric  classifiers,  and  one  Jenckes 
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crusher,  putting  five  tons  into  one.    Ck)ncent rates  are  sent  to  the  Northport 

smelter,  for  treatment.     Has  a  good  steam  plant. 

NEW  yiGSNAES  COPPER  CO.,  LTD.  NORWAY. 

Offices:  29,  St.  Mary  St.,  Cardiff,  Wales.    H.  A.  Evans,  secretary.   Organ- 
ized October  28,  1905,  with  capitalization  £10,000,  shares  £1  par,  to  acquire 
the  Vigsnaes  copper  mine,  on  Karme  Island,  Norway. 
NEW  WORLD  SMELTING  CO.  MONTANA. 

Office:  306  Pacific  Blk.,  Seattle,  Waish.  Mine  office:  Gardiner,  Park  Ck)., 
Mont.  Dr.  0.  L.  Tanzer,  president.  Lands,  sundry  claims,  60  miles  from 
Gardiner  and  3)^  miles  cast  of  Yellowstone  National  Park.  Company  is  said 
to  have  contracted  with  the  Colorado  Iron  Works  Co.  for  a  100-ton  copper  mat- 
ting furnace,  and  to  plan  installing  a  lead  stack  also.  Installation  planned  is 
said  to  include  a  hydro-electric  plant,  with  McCormick  turbine  watei>wheels, 
direct  connected  to  BuUuck  generators. 
NEW  YELTA  COPPER  MINING  &  SMELTING  CO.,  LTD.  AUSTRALIA. 

Mines,  sold,  1903,  to  Paramatta  Copper  Mines,  Ltd. 
NEW  YORK-ALASKA  MINE.  ALASKA. 

Office:  care  of  Saml.  I.  Silverman,  general  manager,  Ketchikan,  Alaska. 
Property  is  near  the  Bro^^-n-Alaska,  on  Prince  of  Wales  Island. 
NEW  YORK  &  ARIZONA  COPPER  MINING  &  ARIZONA. 

SMELTING  CO. 

Office:  261  Broadway,  New  York.  Letter  returned  unclaimed  from  former 
mine  office.  Globe,  Gila  Co.,  Ariz.     Lionel  Hagenaers,  president;  E.  G.  Mac- 
queston,  secretary.     Organized  1901,  witli  capitalization  $3,000,000,  shares 
$10  par,  to  sell  stock.     Property  considered  promising,  but  company  not. 
NEW- YORK  CANADIAN  COPPER  CO.,  LTD.  ONTARIO. 

Presumably  dead,  as  company  was  in  financial  straits,  1905,  and  property, 
the  Tip  Top  mine,  is  owned  by  Col.  S.  W.  Ray,  1 906. 
NEW  YORK  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  fonner  office,  Tucson,  Ariz.     F.  H.  Lee, 
president;  E.  J.  Tripple,  secretary;  H.  Buehman,  treasurer.     Lands  were  6 
claims,  in  the  Helvetia  district,  Pima  county,  on  which  a  little  prospecting  ha-; 
been  done. 
NEW  YORK  MINE.  ARIZONA. 

Office  and  mine:  care  of  T.  R.  Nellis,  owner,  Williams,  Coconino  Co.,  Ariz. 
NEW  YORK  MINE.  ARIZONA. 

Office:  care  of  Henry  J.  Bennett,  owner.  Phoenix,  Ariz.    Mine  office: 
Morristown.  Maricopa  Co.,  Ariz.     Has  a  100'  shaft,  on  a  3'  vein,  also  a  15'  vein 
said  to  give  as.says  up  to  60%  copper. 
NEW  YORK  &  MONTANA  COPPER  MINING  CO.  MONTANA. 

Office:  32  Broadway,  New  York.  Mine  office:  Corbin,  Jefferson  Co., 
Mont.  J.  H.  McCabe,  general  manager;  E.  J.  Mathews,  superintendent.  Or- 
ganized 1903,  imder  laws  of  Delaware,  with  capitalization  $1,000,000,  shares 
$1  par.  Lands,  circa  250  acres,  nicluding  the  Erickson,  Scioto  and  CopptT 
Gulch  groups,  opened  by  3  two-compartment  shafts,  which  arc  said  to  make 
a  good  showing  of  medium-grade  4>re.     1  Vcsumably  idle. 
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NEW  YORK  &  NEVADA  COPPER  CO.  NEVADA 

Liquidated,  1905.     Fully  described  in  Vols.  Ill  and  IV. 
NEW  YORK-SEATTLE  COPPER  MINING  CO.  WASHINGTON. 

Office:  237  Broadway,  New  York.  Mine  office:  Index,  Snohomish  Co., 
Wash.  Harry  D.  Cowden,  president;  Philip  Kingston,  treasurer;  R.  H. 
Hingston,  superintendent.  Organized  August  17.  1901,  with  capitalization 
$1,000,000,  shares  $1  par.  Lands,  8  claims,  area  160  acres,  well  timbered  and 
watered,  with  an  available  vrater-power,  13  miles  from  the  Clreat  Northern 
railroad,  with  a  good  wagon-poad  between,  in  the  Mineral  City  and  Silver 
Credc  districts.  Mine  is  developed  by  a  212'  shaft  and  circa  1 ,250'  of  tunnels, 
showing  4  veins,  of  4'  to  20'  average  width,  carrying  copper  ore,  presumably 
with  gold  and  silver  values,  that  has  given  average  returns  of  $14.42  per  ton, 
in  mill  tests.  Equipment  includes  a  hydraulic'  power  ia««tallation,  air-com- 
pressor and  sawmill,  and,  early  in  1906.  plans  were  being  drawn  for  a  100-tori 
concentrator.  Management  seems  to  l>e  developing  the  proj>erty  vigon)usly, 
and  the  mine  was  being  worked  double-shift,  at  last  accounts. 
NEW  YORK  &  VIRGINIA  COPPER  CO.  VIRGINIA. 

Office:  31  Nassau  St.,  Neu- York.  Mine  office:  Woltz, Carroll  Co., Va.  Am- 
brose C.  Dimn,  president  and  general  manager;  Wm.  D.  Boggs,  secretary  and 
treasurer;  James  Lawson,  superintendent.  Organized  1901,  under  laws  of 
West  Virginia,  with  capitalization  $2,500,000,  sliares  $1  par.  Lands,  740 
acres,  showing  7  cupriferous  fissure  veins  and  2  gold  veiits,  with  2  copper  veins 
devdoped  by  shafts  of  372'  and  381'  and  by  two  tunnels  of  100'  each.  Main 
vein  is  claimed  by  company  to  average  96'  width,  and  to  show  argentiferous 
melaconite,  bomite  and  chalcopyrite,  carrj-ing  10%  copper,  25  oz.  silver  and  1 
oz.  gold  per  ton,  wliich  Is  more  than  the  facts  warrant.  Has  steam  power. 
Claims  to  have  about  40,000  tons  of  smelting  ore  on  the  dumps,  with  a  larger 
amount  blocked  out  for  stoping.  Presumably  idle. 
NEW  ZEALAND  COPPER  ESTATES,  CO.,  LTD.  NEW  ZEALAND. 

Moribund. 
NIAGARA  COPPER  CO.  ARIZONA. 

Office  and  mine:  Prescott,  Yavapai  Co.,  Ariz.  Herman  Voge,  president 
and  general  manager;  John  P.  Bauder,  secretary.  Lands,  7  claims,  in  the  Cop- 
per Creek  district^  near  the  Hillside  property,  25  miles  southwest  of  Prescott, 
opened  by  shafts  of  60',  60'  and  125',  also  several  tunnels,  showing  a  vein  of  50' 
to  ISO'  width,  with  footwall  and  hanging-wall  paystreaks  tliat  liave  given 
assays  up  to  54%  copper,  9  oz.  silver  and  $1.65  gold  per  ton.  Property  con- 
sidered promising. 
NIAGARA  MINING  &  DEVELOPMENT  CO.  BRITISH  COLUMBIA. 

S.  Arden  Singldiurst,  manager,  at  last  accoimts.     I^ands  are  in  Kit.salas 
Gafion,  on  the  Skeena  river,  in  the  extreme  northern  part  of  British  Colum- 
bia, near  the  Alaskan  line.    Presumably  idle. 
NIAGARA  MINING  &  SMELTING  CO.  UTAH. 

Mine  office:  Bin^^iain  Canyon,  Salt  Lake  Co.,  Utah.  Is  controlled, 
throu^  ownenhip  of  majority  of  stock,  by  United  States  Mining  Co.,  which 
operates  the  mine. 
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NIBLACK  COPPER  CO.  ALASHCA. 

Oflit^'^:  :U()  Aiiiorimn  Tnisi  Blilj?.,  npvrluit.I,  nhin,  and  20  University 
Bldg. ,  M  il  wa  1 1  k  ee,  W  U.  Mine  o  ft  i  t^e :  N  i  I  j1  ark,  I  *  ri  i  ire  ( >f  W  'lies  fHlxin  d ,  A  laxkii . 
M.  P.  t>'Brien,  president  and  irciisiirer;  K  ll.  KJrlnirtls,  vice-president;  S.  C- 
Ve.ssy,  secixitarj^;  Benedict  Crowell,  conKuUing  engineer;  Burton  B.  Nieding» 
genenil  nutnager;  VVm.  N.  Fink,  engineer.  Organised  October  12,  VJiH, 
under  laws  of  Arizona,  with  capitalization  1250,000. 

The  geology  of  this  property  is  similar  to  that  of  the  Ketchikan  di^tricl, 
on  the  mainland,  show ing  sedimentary^  deposits,  maiidy  Umestone  of  Devon- 
iiiii  or  8ilurian  lige,  having  a  general  dip  to  the  southwest,  with  intniisions  of 
later  eruptive  rock;*,  that  have  forced  their  way  between  the  beds,  and  altered 
them  to  such  an  extent  that  identification  l^  difficult.  The  greenstone,  in 
various  pliases  of  alteration,  carries?  a.  minenilized  zone  parallel  to  the  fault 
plaries,  with  ore-lx>die8  having  a  general  strike  of  northwttit  to  scjutheasl, 
with  dip  of  circra  GO^  to  isouthwest.  The  principal  ore  body  in  a  lense  in 
greenstone,  ha\4ng  a  width  of  t>0\  with  another  i>re  body  on  the  ItjO*  level, 
estimated  at  20'  width,  and  a  third  lenne  outcropping  on  the  mount^iin  aliove 
the  miiu*.  Ore  i^  chalcopyrite,  averaging  circa  4%  copper,  and  high  in  iron 
and  sulphur,  with  combined  gold  and  silver  values  of  about  51.50  per  ton, 
carrying  circa  2r>r{,  iron,  25%  .-sulphur  and  30%  silitra.  Property  also  sbowa 
covelhte  and  chalcopyrite,  in  <|uarf z-aericite  ftchistii,  at  present  iindevelojxxL 

The  lands  are  heavily  timbercHl,  and  have  a  lake  capable  of  developing 
2.(K)0  to  :i,0(X)  h.  p.,  under  a  working  head  of  21K>',  Equipment  includes  n 
Stei^m  hoist,  good  for  l,000\and  a  fVdrill  air-coinprcB.sor.  Buildings  include 
a  iwwer-hoiise,  machine-Hhop,  carpentcr-«hop,  smithy,  otlice,  general  store, 
boarding- ho U.SC  and  foundry  cabins  for  the  miners.  Large  ore-bimkers,  near 
the  sliftft,  are  connected  by  tramway  with  a  TOO'  wharf.  Tramway  and  wh^T^rf 
are  double-trarkcd,  and  the  tram  i»  opcnited  by  gravity.  The  wharf  is  on 
Niblack  iVnchorage,  a  nearly  landlock<Hl  liarlM>r  haWng  deep  water,  but  high 
tides,  necessitating  a  lojig  wharf,  which  is  built  with  ix>ckets,  similar  to  thot^e 
at  the  great  iron  shipping  ports  of  l>ake  Superior, 

The  company  lias  trontracted  t<>  fumi^sh  ,50,000  tons  of  ore  to  the  Tacoma 
Smelting  Co.»  but  owing  to  msuifirient  shipping  facilities?,  forwaided  only 
10,209  tons  during  UKlo,  giving  an  estimated  output  of  850,000  lbs.  fine  copper. 
A  freight- rate  of  $1  per  ton^  to  Facoma,  ha.s  Ije-en  secured,  which  ia  a  very  favor- 
able figure  for  a  distance  of  GOO  iiulei*,  along  the  inttide  pai<sage,  the  Niblack 
Copper  Co,  liaving  been  the  first  At&skan  mine  to  make  regtilar  contractA, 
with  a  tmns|)c)rtation  Une»  for  a  set  ore  tonnage  of  large  vohimc. 
NICHOLS  CHEMICAL  CO.  QUEBEC  St  NEW  YORK, 

Office:  25  Broad  St.,  New  York.  Mine  oJlice:  Cape!ton,  Sherbrooke  Co,, 
Quebec,  Works  olTice:  Laurel  Hill,  N.  \\  Employs  2m  men,  W.  H. 
Nichols,  president;  J.  B.  F.  Herreshoff,  \ice-presidcnt;  J,  M.  Luther,  secretiayj 
£,  R,  Nichols,  treasurer;  S,  L.  Spofford,  mine  manager. 

The  mine,  at  Capelton,  area  6-10  acres,  carries  lenses  of  clialcopyrite  and 
iron  pyrites,  fonuer  avetaging  5%  copper  and  latter  38%  sulphur.  Develop- 
ment is  by  6  shafts,  4  of  which  are  of  lest-s  than  500'  depth,  one  of  800'  and  one 
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of  2,000'  depth,  with  circa  5  miles  of  underground  workings.  Tlie  mine  has 
stoani  power,  a  150-ton  concentrator  and  a  smelter,  latter  turning  out  50?^ 
matte,  when  working. 

The  I^aurel  Hill  works  include  a  smelter  and  electrolytic  refinery,  using 
steam  and  electric  power.  Material  treated  is  mainly  ores  and  mattes  from 
outside  producers,  in  the  smelting  works,  and  western  blister  copper  in  the 
electrolytic  plant.  The  works  have  10  reverberatory  furnaces,  taking  40-ton 
charges,  with  hearth-linings  of  quartz  sand,  containing  a  small  quantity  of 
feldspar.  Each  reverberatory  furnace  heats  a  tubular  boiler  with  waste 
gardes.  The  plant  has  two  46x120*  Herreshoff  water-jacket  blast-furnaces, 
of  210  tons  daily  capacity  each.  Matte  and  slag  flow,  in  an  uninterrupted 
stream,  to  a  large  settler,  whence  slag  skims  into  pots,  and  the  matte  is  tap()ed 
off  into  an  iron  bed.  Fuel  charges  average  14%.  Waste  gas  passes  into  a 
1  jOOO'  main  flue,  of  iron  and  brick,  leading  to  a  SOO'  chimney.  About  100  tons 
of  flue-dust  are  recovered  monthly,  and  are  briquetted  and  resmelted.  The 
flistfusion  product  is  a  matte  containing  40%  to  60%  copper,  circa  20%  iron 
and  20%  to  40%  sulphur.  Matte  is  resmelted  in  water-jacket  blast-fur- 
naces, with  9%  coke  charges,  and  the  product  is  tap()ed  into  converter  shells, 
12  in  number,  with  4  stands,  tilted  by  hydraulic  accumulators.  Linings  are 
made  of  85%  crushed  quartz  and  15%  clay,  ground  and  mixed  in  3  silica  mills 
with  revolving  bottoms,  linings  being  tamped  by  hand,  to  a  thickness  of  IS''. 
Tlie  linings  last  flt>m  10  to  16  blows,  and  the  shells  vary  in  capacity,  according 
to  state  of  linings,  from  2  tons  to  6  tons  each.  The  converter  blast,  at  only 
8  to  10  lbs.  pressure  per  square  inch,  is  fumi.shed  by  100-h.  p.  and  l20-h.  p. 
Connersville  blowers.  The  final  converter  product  is  blister  copper,  assaying 
99%  to  99.5%  copper,  50  oz.  to  100  oz.  silver  and  1  oz.  to  2  oz.  gold  per  ton. 
Anodes  are  cast  by  a  Herreshoff  casting-table  with  9  moulds,  and  after  elec- 
trolytic refining,  cathodes  are  melted  down  in  8  reverberatory  furnaces,  taking 
chargCK  of  30  to  45  tons  each. 

The  electrolytic  plant  is  operated  on  the  series  8j\stem,  with  a  current  of 
800  amperes,  at  155  volts,  generated  by  17  dynamos.  Anodes  are  cast 
1^x16x59*,  with  an  average  weight  of  67  pounds,  and  are  smoothed  by  passing 
between  rolls,  after  casting.  The  final  product  is  cast  mainly  into  wire-bars, 
in  moulds  which  are  painted  with  a  mixture  of  lampblack  and  benzine  after 
each  casting.  This  company  enjoys  a  deservedly  high  reputation  for  the 
purity  of  its  product,  and  the  efl&ciency  of  its  metallurgical  practice. 
mCKEL-COPPER  CO.  ONTARIO. 

Office:  Worthington,  Ont.    Lands  are  in  Drury  townsliip  near  Sudbury, 
Algoma,  Ontario.    Experimented  with  a  new  process  of  reducing  nickel- 
oopper  ores,  with  the  usual  result  of  failure.     Affairs  were  botched  by  manage- 
ment, but  property  is  considered  promising.    Idle  for  se\'eral  years. 
mCKEL  PLATE  MIHE.  BRITISH  COLUMBIA. 

Mine  office:  Hedley,  Yale  district,  B.  C.  A.  Mimson,  manager.  Ores 
carry  gold,  silver  and  copper.  Has  water  and  electric  power  and  a  40-fitamp 
mill.  A  very  promising  property,  but  is  primarily  a  gold  and  silver  mine, 
the  copper  values  being  small. 
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NICKELS  COPPER  CO. 

incuipttfuled  Mii>%  1903,  under  lawa  of  Maina 
KIGHT  HAWK  MllfING  CO.  WASHIRGTOW, 

Offire:  201    Uihlein   liMg.»  Mihviiiikcc,  Wis,     Mine  office;  Ixx>niiB,  Okan- 
ogan  Co.,  VVuHh.     FMwin   fieynolJs,  president;  H.  D.  James,  secretary  and 
genenU  miiniigcr;  Clias.  A.  I>rn.M©,  treiisurer;  preceding  officers,  P.  Meehan^^ 
A.  W.  SrhwedeFt  ami  ICdward  Kolb,  directors;  Chni«.  T.  Petfrson,  superintend* 
ent.     Organized  1901,  under  laws  of  Montana^  with  capitalizatiun  S5,000,0CJO, 
shares  $1  par.     Lands,  /)5  fall  and  10  fractional  elaims,  area  circa  1,250  acres^ 
also  IfiO  acres  nii^cellaneous  land^^,  including  a  milkiteand  towTisite,  on  Mount 
Ellomeliam,  iti  tlie  Wannieut  l^ake  district,  68  miles  from  a  railroad,  lack  o1 
which  hiia  greatly  barnportHl  development,  but  it  is  expected  the  Victoria, 
VancMJU\'er  «fc  Eastfrn  Railn^ad  will  pass  through  the  company's  holdingis. 
Development  U  by  l^  shallow  j^haftn  and  4  tunnels,  longest  1^200'.     Propert 
&bows  numerous  fissure  veins,  of  wliich  5  have  been  more  or  lesi*  developt^d, 
thfise  ranging  6'  to  10'  in  widtti,  and  carrj'ing  estimated  average  values  ofl 
8%  copper  and  I  oz,  guld  per  ton,  which  probably  i.^  an  excessive  estimate. 
Pniperty    is    eoni>idered    j-romising. 
HIPPER  CONSOLIDATED  COPPER  CO.  MONTANA. 

f^vnd.H  sold.  11KK3,  to  Butte  Cmdition  Mining  Co. 
NIPPER  MINE,  MONTANA. 

Owned   by  Butte  Coalition    Mining  Co. 
NISHINOKAWA  MINE.  JAPAN 

Mine  office:  tibtiki-nmra^  Nii-gori,  lyo,  Japan.     Ores  are  ehalcopyrite^ 
at^soctated  with  inm  pjTJtea,  fieniatite,  tnagnetite  and  splialerite,  in  a  quarts 
gangue,  a\*eraging  3%  to  4%  copper  and  occurring  om  len-sen  3'  to  12'  tUiok,' 
in  r^ihtrtz-schists.     Production,  19tX),  was  183.415  llifi.  fine  copper 
NIZINA  GOLD  &  COPPER  CO.,  OF  ALASKA.  ALASKA. 

Otfico;  care  of  8.  Thornton  Langiey  &  Co.,  Seattle,  Wash.  Lands.  25 
placer  gold  claims  and  7  copper  claimH,  on  the  Nizina  river,  a  tributary  of  llie 
Copper  river,  Ala'^ka,  showing  native  copper.  Property  uiay  prove  valuable, 
if  properly  developctltbut  was  lied  about  sliamefully,  in  the  advertisements 
of  its  fiscal  agent. H,  when  peddling  stock.  Presumably  idle, 
N'KANDHLA  SYNDICATE,  LTD.  ZTTLXTUUro, 

Ofliccsi:  1,  Great  Wiiichf^ster  8t.,  I^ondon.  E.  C,  Eng,     A.  I>ee,  secretary. 
Organized  Marcl*  13,  1902,  with  capitalization  £2.000,  shares  £1  par;  iHSued, 
£1,800.     Property  Lh  prospecting  rights  over  4  blocks,  each  600  yards  aquarOy 
on  the  Umhbtujii  river.  N'Kandhla  di.strict ,  Zululand.     Moribund. 
NOBLE  MINING  &  MILLING  CO.  MONTANA. 

Ottice:  209  Railway  Hxcliange  Bldg.,  St,  Louifi,  Mo*  Mine  otTice:  Sheri- 
dan, Madiaon  C^).,  Mont.  8,  M.  Kennard,  president;  J.  H.  Wyeth,  secretary 
and  treasurer;  D.  H.  Noble,  general  manager.  Organized  1887,  under  laws  of 
Mont-ana,  with  capitalization  $2,000,000,  sliares  $10  par.  Lands,  7  claims, 
area  75  acres,  patented,  al>io  a  20-acre  milbite,  in  the  Wisconsin  district,  show* 
a  coimtry  rock  of  gneias,  carrying  .siliciouti  sulphide  ores,  of  which  two  4'  veins 
are  developed  by  a  200'  ahaft,  and  by  tuanek  of  lao',  200',  333'  and  2,150% 
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showing  ores  averaging  1.5%  copper,  10  oz.  silver  and  $60  gold  per  ton. 
Equipment  includes  a  small  hoist  and  a  2-drill  Ingersoll-Sergeant  air-com- 
pressor.    Has  a  small  concentrator  and  a  10-stamp  mill.     Property  said  to 
have  been  leased  by  the  company  to  an  independent  operator. 
nOGALES  COPPER  CO.  ARIZONA  &  MEXICO. 

Reorganized,  1904,  as  Black  Mountain  Mining  Co. 
nOME-MONTAIf A-NEW  MEXICO  MINIlfG  CO.  NEW  MEXICO. 

Office:  415  Iron  Blk.,  Milwaukee,  Wis.  Jas.  M.  Kerr,  president.  Claimed 
in  advertisements  to  have  gold  property  at  Nome,  Alaska,  copper  claims 
adjoining  the  Copper  Clifif  mine  in  Montana,  and  60  acres  of  copper  lands  in 
the  Bromide  district  of  the  Rio  Arriba  county,  New  Mexico.  A  Uttle  work  has 
been  done  on  the  New  Mexico  claims.  Regarded  with  suspicion. 
NONESUCH  MINE.  MICHIGAN. 

Office:  care  of  Arthur  K.  Camp,  78  Prospect  Ave.,  Milwaukee,  Wis.  A.  K. 
Camp  and  M.  P.  O'Brien  owners.  Lands,  640  acres.  Ls  under  option  to 
the  Calumet  &  Hecla  Mining  Co.  Is  the  pioneer  and  principal  mine  of  the 
Porcupine  Mountain  district  of  Ontonagon  coimty,  Micliigan.  Total  production, 
182  tons,  1,072  pounds  fine  copper.  Mine  carries  native  copper  freely  in 
an  argillaceous  conglomerate-sandstone.  Idle  for  many  years,  but  it  is 
planned  to  test  the  lands  by  diamond  drills  during  1906.  Very  fully  de- 
scribed in  Vol.  II. 
SOOEDAD  FRANCESCA  DE  MINAS  y  ARGENTINA. 

FUNDICION  DE  NONOGASTA. 

Mine  office:  Nonogasta,  Rioja,  Argentina.     Property  includes  the  An- 
dueza,  Santo  Toribio  and  other  mines,  the  ores  of  the  Andueza  being  claimed 
to  average  5%  to  7%  copper,  30  oz.  silver  and  2  oz.  gold  per  ton.      Has  steam 
power  and  a  small  smelter. 
NORMANBY  SYNDICATE.  AUSTRALIA. 

Mine  office:  Mt.  Perry,  Tenningering,  Queensland,  Australia.  Lands,  240 
acres,  freehold.  Vein  is  parallel  to  that  of  the  Mt.  Perry  mine,  with  similar 
geological  conditions,  and  is  opened  to  a  depth  of  about  2(X)'.  Ore,  averaging 
about  13%  coppe  and  10  dwts.  to  15  dwts.  gold  per  ton,  is  sent  to  the  Al- 
dershot  smelter  for  reduction.  Underlease,  expiring  June,  1907,  to  Queens- 
land Coppar  Co.,  Ltd. 
IIORMANTON-CLONCURRY  RAILWAY  &  AUSTRALIA. 

COPPER  MINES,  LTD. 

Title  changed,  1902,  to  North  Queensland  Railway  Co.,  Ltd. 
NORSK-BELGISK  MINEKOMPANI.  NORWAY. 

Mine  office:  Melhus,  Flaa  sogn,  Norway.     Lands  are  in  the  Roros  district, 
and  company  was  working  a  fahlband,  in  a  small  way,  at  last  accounts. 
NORTH  AMERICAN  COPPER  CO.  WYOMING. 

Was  succeeded,  September,  1904,  by  the  Pcnu- Wyoming  Copper  Co.,  for 
which  stock  was  exchanged  by  some  of  the  sliarehoklers.  All  assets  of  the 
North  American  Copper  Co.  were  pledged,  as  security  lor  :i  Lirp!  indobtodno.ss. 
tothe  International  Tnist  C^o.,  of  Denver,  prcsiunahly  act  inn;  as  t  nisl,(»o,  and,  on 
December  15, 1904,  were  sold  by  the  trust  company,  for  a  sini  niurh  lcs>  than 
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the  principal  and  interest  of  its  debts.     Sundry  shareholders,  who  did  not 
secure  Fenn -Wyoming  stock  in  excliange,  have  brought  suit  against  the  Pcim- 
Wyoming  company,  alleging  collu^^ion  lind  frnud- 
NORTH  AMERICAN  EXPLOITATION  CO.  ARIZONA  &  MONTANA. 

Office:  care  «if  U'tj?stLTn  1  rust  &  Guaranty  Co.,  327  New  York  Life  Bldg., 
Chicago »  UK  VVilUani  R.  Everett.  prtM^ident;  Clian.  W.  Cheney,  vice-presi- 
dent; Davti?  Ewing,  secretary;  Wejstern  Trust  &  Guaranty  Co.,  treasurer; 
p'mnk  F.  Day,  ntanagiag  director;  Frank  A.  Summeriih,  as^sistant  general 
nmnager;  Emery  W,  Fisher,  general  mine  superintendent.  Capitalization 
$10,0()(J,tJC¥J,  f?hares"  $1  par.  Controls,  or  ditl  control,  under  lease,  the  Rambler 
Mining  tt  Smelting  Co.,  of  Wyoming,  Monnon  Girl  Mining  Co.,  of  Anzona, 
Bradsluivv  Mining  Co.,  of  Arizona,  and  .sundry  gold  mining  companies.  The 
North  American  Exploit  at  ii>ri  Co.  claimetl  to  own  54%  of  the  Rambler  stock 
91%  of  the  HnidiHhaw  and  96%  of  Monnon  Girl  stock.  Comjmny  has  sold 
fitoi'k  on  a  special  repa^Tiient  contract,  alleging  that  under  these  temi»  invest- 
ments will  be  repaid  in  full,  with  interest,  and  tliat  the  stock  is  certain  to  ad- 
vance inimediaiely  upon  the  intiUvllatiriii  of  smelters,  llie  plan  of  promotion 
ifl  a  self-evident  delusion,  as  no  oorpomtion,  even  those  of  the  most  philan- 
thropic intent,  pells  Mtock  tlmt  is  backed  by  a  thoroughly  sound  guaranty. 
Stookiioklers  muat  take  their  cliances,  and  a  guaranteed  st^ck  always  should 
be  viewiHJ  with  distru^st.  Company  claimed,  in  an  advertisement,  March, 
1900,  i^  iiave  40.000  toivs  of  ore  developed,  ready  for  smelting,  and  to  plan 
iuMtalling  copper  furnaces,  of  sjime  patent  dei^ign.  at  each  property,  in  the  near 
future,  notwithstanding  which  the  Mormon  (iirl  property,  controlled  by  thiis 
company,  was  Hold  for  debt^  early  in  1906,  this  property  bringing  the  truly 
magnificent  price  of  $400,  cash,  at  sheriff 'a  aale.  Company  \»  regarded  with 
deep  suspicion, 
NORTH  AMERICAN  EXPtORATION  CO.  ARIZONA. 

Mine  office:  Gilbert,  Yavapai  Co.,  Ariz.     Geo.  W.  Middelton,  superinten- 
dent.    Ores  carry  gold  and  copper.     Ha.>4  gasoline  power. 
NORTH  AMERICAN  MINING  CO.  NEW  MEXICO, 

Gtficc:  til'j  Conuiiercial  St.,  Shamokin,  Pa.  Mine  office:  Lord^burg, 
Grant  Co.,  N.  M.  Thos.  A.  Linter,  president  and  genemi  manager;  W,  P. 
Caldwell,  secretary;  W.  E.  Hoskin,  ^superintendent.  iJrgani^ed  under  laws  of 
New  Mexico,  mth  capitalization  SI  ,200,0t»0,  sliares  $2  par.  Lands,  1 1  claims, 
area  circa  190  aer^,  in  the  Virginia  district,  including  the  Cobra  Negra  gn>up, 
carrying  fissure  veins  in  porphyry,  showing  argentiferous  oxide,  carbomite 
and  sulphide  ores,  giving  aj^saysof  18%  cojjper*  15  oz.  silver  and  $10  gold  per 
ron,  developed  by  u  178'  (shaft.  The  Robert  E,  Lee  mine  in  claimed  to  show 
argentiferous  l»oniitc  at  a  depth  of  m\\  Ore  IxHiiea  are  stated,  by  a  person 
not  connectcjJ  with  the  company,  to  carry  Hakes  of  native  copper,  in  absolutely 
unpjiyable  percent age>*.  Equipment  includes  steam  power,  mine  buildings 
and  4  dwellingpi.  Railroad  is  4  miles  distant.  Company  is  said  to  plan  ship- 
ping, durinp  HHXi, 
NORTH  AMERICAN  MINING  CO,  OREGON. 

Office:  care  of  D.  W*  C.  Nelson,  secretary  and  general  manager.  Baker 
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City,  Ore.  Mine  office:  Burkemont,  Baker  Co.,  Ore.  Samuel  Clough, presi- 
dent; W.  G.  Sanderson,  vice-president  and  superintendent.  Organized  1898. 
with  capitalization  $500,000,  shares  $1  par,  and  reorganized  1905,  when  uld 
management  was  eluninated. 

lAnds,  807  acres,  also  920  acres  miscellaneous  lands,  in  the  Burkemont 
district,  carrying  a  mineralized  zone  up  to  500'  in  width,  opened  by  numerous 
pits  and  trenches,  with  an  incline  shaft,  claimed  by  old  officers  to  be  SOO'  in 
depth,  but  which  apparently  has  shrunk  to  a  depth  of  ISO'  under  the  new 
management,  and  which  the  latter  plans  sinking  to  500'  depth.  Property 
shows  sulphide  ores  assaying  up  to  10%  copper,  ^ith  gold  and  silver  values, 
and  a  little  native  copper.  Equipment  includes  a  first-motion  hoist  and  small 
air-compressor.  The  old  management  lied  atrociously  in  its  advertisements, 
but  new  officials  apparently  had  no  connection  with  the  old. 
NORTH  AMERICAN  PROSPECTING  &  COLORADO. 

MINING  ASSOCIATION. 

Office:  405  Temple  Court  Bldg.,  Denver,  Colo.  Mine  office:  White  Pine, 
Gunnison  Co.,  Colo.  Chris.  C.  Sierk,  president  and  general  manager;  Jas.  T. 
Chase,  secretafy;  Daniel  C.  Tobin,  superintendent.  Lands,  60  acres,  showing 
7  contact  veins,  between  limestone  and  shale,  giWng  average  assays  of  2% 
copper,  25%  lead  and  20%  zinc,  from  carbonate  and  sulphide  ores.  Has 
water  power  and  a  small  concentrator,  making  55%  zinc  concentrates  and  55% 
lead  concentrates,  carrying  copper  and  gold  values,  when  working.  Presum- 
ably idle. 
NORTH  ARKANSAS  ZINC,  LEAD,  COPPER,  ARIZONA,  ARKANSAS 

SILVER  &  GOLD  MINING  CO.  &  CALIFORNIA. 

Office:  380  Wilcox  Bldg.,  Los  Angeles,  Cal.  J.  M.  Graybill,  president  and 
general  manager;  M.  H.  Wells,  secretary;  J.  H.  Arbuckle,  superintendent.  Is 
commonly  known  as  the  Five  Metals  Co.  Organized  1902,  with  capitalization 
$5,000,000,  shares  $1  par.  Lands,  25  claims,  area  500  acres,  18  miles  east  of 
Randsburg,intheSpangler  district  of  San  Bernardino  county,  California,  .sun- 
dry claims  near  Morristown,  Maricopa  county,  Arizona,  and  800  acres  of  unde- 
veloped zinc  lands  near  Mt.  House,  Baxter  county,  Arkansas.  Is  idle,  and 
without  funds,  but  it  is  reported  by  management  to  be  free  from  debt. 
NORTH  BINGHAM  MINE.  UTAH. 

Said  to  be  under  bond  to  Samuel  Newhouse. 
NORTH  BUTTE  MINING  CO.  MONTANA. 

Office:  508  Lyceum  Bldg.,  Duluth,  Minn.  Mine  office:  Butte,  Silver  Bow 
Co.,  Mont.  Employs  600  men.  Jas.  Hoatson,  president;  Chas.  A.  Duncan, 
vice-president  and  treasurer;  Jos.  Cotton,  second  vice-president  and  solic- 
itor; preceding  officers,  Wm.  J.  Olcott,  John  Uno  Sebenius,  Chester  A.  Congdon, 
James  Gayley,  Thomas  F.Cole  and  Daniel  Clemson,  directors;  Frederic  R. 
Kennedy,  secretary;  Arthur  C.  Carson,  general  manager.  Organized  April  5, 
1905,  under  laws  of  Minnesota,  with  capitalization  $9,000,000,  sliares  $15  par; 
issued,  $6,000,000.  Paid,  during  1905,  two  div-idends,  aggregating  $500,000, 
and  in  March,  1906,  paid  dividend  No.  3,  of  $500,000.  Mine  properties  were 
bought  for  cash,  at  a  cost  of   $7,035,495.71.     American  Loan  &  Trust  Co.. 
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Ltd..  and  include  a  number  of  old  workings,  presumably  dating  fromRomaii 

timess. 

NORTH  COAST  COPPER  CO.  WASHraOTOlf. 

Ofti<'e:  Everett,  Wa>^Ii. 
KORTH  CROWN  L  YELL  MINE.  TASBIANI/L 

Laiuls  tiold  to  Mt.  Lyell  Mimng  A  Railway  Cd.,  Ltd. 
NORTHEAST  BUTTE  COPPER  MINING  CO*  MONT  AHA. 

Mine  office:  Butte,  Silver  Bow  Cu,  Mont.     Organifetl  April,    190*5,  witli 
capitalization  $1 ,0Of),O0().    I^nds  are  sundry  newly  located  claims,  north  and 
wt^>4t  of  tho  Biitte  A:  Ftaeorn. 
NORTHERN  CALIFORNIA  INVESTMENT  CO.  CALIFORNIA. 

Clwus  tlie  Black  Diamoivd  px>up,  in  the  Stillwater  district  of  Shasta  cotmty, 
California.     Geo.  Bayha,  %nt  e-presideul  and  gcueral  manager.     Has  large  hold- 
ings, on  which  seveml  low-grade  ore  bodies  of  considerable  eiae  have  been  lo- 
cated ,     I  d  I  o  a t  last  accoim  is. 
NORTHERN  COPPER  (B.  S.  A,)  CO.,  LTD.  RHODESIA. 

Ofilt-es;  Salisbury  House,  London,  E.  C,  Eng.  Mine  office:  Hiilawayov 
Rhodesia,  South  Africa,  Lnrtl  GiffonL  V.  C,  chairmiin;  preceding  officer^ 
E.  Davis,  H.  Wilson  Fox  and  P.  C.  Tarbutt,  direetor»;  Becliuanjdan<l  Explor- 
ation Co,,  Ltd,,  manager  in  South  Africa;  Percy  Tarbutt  &  Co.,  consulting 
engineers;  llios.  D.  Davey,  resident  engineer;  Tom  Donald,  secretary.  Organ- 
ized Feb.  16,  1895*  under  name  of  Northern  TerritoricK  (B,  S.  A,)  Exploring 
Co,,  Ltd.,  clianged  Jmie.  I89f»»  to  present  title,  with  capitalization  £2.50,000, 
shares  £1  par;  issued.  £178,000.  Debentures,  £45,900  outstanding,  at  6%; 
issued  1903,  redeemable  at  £105,  December,  1908,  and  convertible,  whcsn  fully 
paid,  into  £10  shares,  on  one  month's  notice,  in  writing. 

Land.s,  originally  were  500  square  mile*^,  near  the  Zambezi  river*  also 
12,000  acre^  of  coal  huids  and  220  gold  claims  in  the  Umiiiati  and  Guay  dis- 
tricts, but  50(3  square  mile*;  were  sold  to  the  Rliode^ia  Copper  Co.,  leaving 
5  blocks  of  10  square  miles  eaci),  on  either  .Hide  of  the  northern  reacli  of  the 
Kafue  river,  scattered  over  an  area  of  100  miles  cast  and  west  by  100  miles 
north  and  south.  Lands  include  the  Silver  King,  Sable  .Antelope,  North  Star, 
Maurice  Gifford,  True  Blue,  Wonder  RocLs,  '^rj'stal  Jacket,  Blue  Jacket,  Bob, 
Lou- Lou,  Sugar  Loaf,  Lishambika,  Inyarka,  Kwemba,  Hippo,  Bwana 
M'Kubwa  and  Beehive,  in  the  main  concession,  also  the  Chanobi  concession 
of  10  square  miles,  southeast  of  the  main  concession.  Of  the  11  so-called 
mine*?,  but  3  are  really  worthy  the  name,  thcs?c  being  the  Chanobi,  Silver  Iving 
and  Sable  Antdope,  the  two  latter  lieing  small,  pockety  minofi. 

The  principal  copper  de[>osits  so  far  located  are  at  and  near  rftindrj*  ancient 
workings,  IcwaiCMl  in  a  bell  c^f  limestone,  ub*>ut  10  rnilea  wide,  running  nt^Hy 
north  and  south  for  almost  tlie  untire  length  of  the  concession.  The  limestone 
bi'lt  in  Qank*^!  and  sumetinies  intruded  by  taleose,  quartjsose  and  miriico»_niis 
«chifit.s,  and  I>y  granite,  feldspar  and  cpiart/v-fxirphyries,  the  copper  occurring. 
a.**  irregular  dep«Ksit>i  in  limeHtone.  and  in  veins  traversing  sel^^ts,  with  o3dda^ 
tion  at  surface,  the  prodominant  ores  being  tetrahedrite  and  chalcy>cite,  with 
occasional  bomite  and  chalcopyrite,  the  oroei  in  schiaU  being  more  highly 
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oxidized  than  those  in  limestone.  Tlie  company  lias  secured  ores  in  greater 
or  less  quantities,  ranging  from  2.5%  to  50%  copper  tenor,  and  also  lias  ores 
of  lead  and  zinc,  sundry  gold  claims  and  a  12'^  to  24*  seam  of  bituminous 
coalf  with  indications  of  the  existence  of  larger  and  better  grade  coal  measures. 
The  company's  main  camp  is  at  the  Silver  King  mine,  in  south  latitude 
14°  36'  11'  and  east  longitude  26**  55',  twelve  miles  south  of  the  northerly 
reach  of  the  Kafue  river.  The  main  shaft  is  205'  deep,  the  ore  body,  which 
apparently  is  a  lense,  pinching  out  before  the  bottom  of  the  shaft  was  reached, 
with  the  possibility  that  other  lenses  will  follow. 

The  Chanobi  mine,  45  miles  from  the  Silver  King,  has  5  shafts  on  4  sepa- 
rate outcrops.  No.  1  shaft  is  100';  Xo.  2  outcrop  has  a  north  shaft  of  92' 
and  a  south  shaft  of  dS',  latter  showing  favorable  copper  values  at  bottom; 
No.  3  outcrop  has  a  78^  shaft  showing  chalcopyrite  and  occasional  chalcocite ; 
No.  4  outcrop  shows  copper  carbonates  on  surface.  Apparently  the  various 
outcrops  are  of  the  same  small  sulphide  v&n.  The  Chanobi  has  a  warehouse, 
and  a  compound  for  native  workmen. 

The  Sable  Antdiope  has  3  shafts,  showing  high-grade  chalcopyrite  in  a 
vdn  of  20'  width,  on  the  50'  level. 

The  Hippo  mine  has  a  9^  shaft,  showing  from  depth  of  34'  to  99'  a  good 
vdn  of  4'  8"  average  width,  assaying  21.36%  copper  and  2.4  dwts.  to  13  dwts. 
gold  per  long  ton.  A  second  shaft,  of  100',  seems  not  to  have  develo()ed  any- 
thing of  especial  promise. 

The  Bwana  M'Kubwa  mine,  located  circa  90  miles  north  of  the  Rhodesia 
Broken  Hill  mine,  shows  2  parallel  veins,  traced  nearly  a  lialf  mile,  of  which 
one  vein,  opened  by  a  150'  shaft,  ranges  30*  to  5'  in  width,  and  gives  assays 
of  14.5%  to  19.7%  copper. 

The  True  Blue  mine  has  steam  power  and  a  pump.  Tlie  Sugar  Loaf  mine 
has  an  immense  ore  outcrop  standing  120'  high,  and  a  tunnel  showing  a  consid- 
erable body  of  low-grade  copper  ore.  No.  3  shaft  of  the  Blue  Jacket  mine, 
138'  deep,  shows  carbonate  copper  ores  and  clialcopyrite. 

Transportation  to  and  from  the  nearest  railroad  is  by  traction  engines, 
and  the  railroad  is  to  reach  the  Kafue  river  eventually,  and  probably  will  touch 
the  mines.  Mr.  Davey,  in  personal  charge  of  the  mines,  has  secured  the  con- 
fidence and  good-will  of  the  natives,  which  counts  for  much,  in  the  interior 
of  darkest  Africa.  The  management  seems  good,  and  some  of  the  copper 
properties  are  considered  promising,  but  further  extensive  development  will 
be  required  before  the  company  can  become  a  producer,  with  any  reasonable 
degree  of  safety,  none  of  the  properties  having  been  opened  to  sufficient 
depth  to  assure  long  life,  or  the  existence  of  assured  tonnage. 
HORTHERN    TERRITORIES    MIIIES    OF  AUSTRALIA. 

AUSTRALIA,  LTD. 

Offices:  Broad  Street  House,  London,  E.  C,  Eng.  H.  J.  Nevill,  chairman; 
T.  I.  Dyson,  manager;  H.  Simpson,  secretary.  Organized  Jan.  25, 1905,  as  a 
reoQDstruction  of  Northern  Territories  Mining  <&  Smelting  Co.,  Ltd.,  with 
cmpitalization  £175,000,  shares  10s.  par;  issued,  £160,003. 

Landfl,  604  acresy  113  miles  by  rail  from  Port  Darwin,  in  tlie  Northern 
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Territories  of  South  Australu*.  Has  ores  of  copper,  gold  and  silver,  with  % 
40-stamp  mill  at  the  Howley  mine,  a  2tMtarnp  iniU  at  Yam  Creek  and  a  20- 
fit4imp  mill  at  Brock's  Creek.  Chopper  pn>perties  are  known  aa  the  Mount 
EllLion  and  Iron  Blow  mines,  fonner.  which  Ls  very  wot.  beuig  opened  by  ai 
143'  shaft,  giving  assays  up  to  12%  copper.  The  Iron  Blow,  main  shaft  196', 
has  a  mining  plant  including  air-compressor  and  ore-bins  for  tjliipping,  abo  a 
smelter  1  mile  distiint,  with  tramway  connectiiig.  The  smelter  has  2  rever- 
iK^ratory  furnat'es,  and  a  converter  on  the  ground,  but  not  erected,  Tlie 
ymelter,  blown  in.  I9(il,  in  September  tresited  an  average  of  66  tons  of  ore 
daily,  producing  204  long  toris  of  matte  carrying  01  tons  refined  copper,  circa 
17,5*JO  o».  silver  and  350  oz.  gold.  Company  and  iU  several  predecesson 
have  struggled  against  financial  di(hcultit«  from  tlieir  inception, 
NORTHERN  TERRITORIES  MINING  &  AUSTRALIA. 

SMELTING  CO.,  LTD. 

Succefi^led,  Jan.  25, 1  fK>5,  by  NortheTi  Territories  Mines  of  Australia,  Ltd. 
NORTHERN  ONTARIO  COPPER  CO.,  LVD.  ONTARia 

CJtTiee:  (^ueen  Street,  Sault  Ste.  Marie,  Ont.  Mine  oflice:  Dean  Lake, 
ThompiofiTwp,,  Algoma,  Ont.  Emi>l'ysl2mea  J.  IL  Quimby  president 
A.  €,  Boyce,  M.  P-,  vice-pre«ident;  Uriah  ^IcFadden,  sci^ret^ry  and  treasurer; 
John  A  Montague,  general  manager  CJrganizod  January,  17,.  1906,  under 
laivs  of  Ontario,  with  capitalizjition  $500,<XI0  shares  $1  par.  Lands,  280  aci 
lying  north  of  Dean  Lake,  sliowing  two  contact  veins,  between,  slate  am 
pynixene  eniptive  rocks,  of  which  one,  opened  by  a  30'  pit,  averages  9^  widtli| 
sliowuig  ore  assaying  G.2%  copper,  1  oz.  silver  and  $L20  gold  per  ton 
a  55-h.  p,  steam  plant. 
NORTHERN  SIERRA  MADRE  MINING  CO,  MEXICO 

Mirjs  office:  fcsuafiui  de  Batuc,  Sahuiiripa,  Sonora,  Mexieo,     Is  said 
liavc  two  copper  properties,  known  as  the  Heina  de  Cobre  and   Providen' 
and  a  silver-lead  mine,  knov^Ti  as  El  Colosus,  lying  circa  25    milen  west 
Sua(]UL  de  Batuc. 
NORTH  PORK  COPPER  MINING  CO.  WYOMHIG, 

Li'tter  returned  unclaimed  Trom  former  mine  office,  Battle,  Wyo, 
NORTH  MOUNT  LYELL  COPPER  CO.,  LTD,  TASMANIA. 

Absorljed,   l'J03,  by  Mt.  Lyell  Mining  Co.,  Ltd, 
NORTH  PACIFIC  BUNE.  MONTANA. 

Owned  by   Daly  Mining  Co. 
NORTH  PACIFIC  MINING  CO.  OOEGON* 

Office:  29  Hinckley  Blk.^  Seattle,  Wash.     Property,  the  Virginia  group, 
in  the  Cascade  Mountains,  eastern  Oregon,  lias  a  SO^tamp  mill. 
NORTH  PLATTE  COPPER  MINING  A  SMELTING  CO.  WYOMING, 

A  swindle,  perpetrated  by  S.  F,  Pusey  of  Pliiladelphia.  Lands  claimed 
vrere  in  Converse  county,  Wyoming.  Puaey  was  convicted,  on  a  crimiDal 
charge,  by  tlic  assistance  of  Prof.  H.  C-  Beeler,  State  Geologist  of  Wyoming, 
James  W.  King  has  been  appointed  receiver  for  tlie  company^  though  proj 
Bcaroely  eaems  worth  the  trouble  of  a  reoeiverahip. 
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HORTH  POLE  MmiHG  CO.  COLORADa 

Oflioe:  AspscL^  Colo.  Ifine  office:  CiysUl,  Gunnison  Co.,  Colo.  Elm- 
plo3^  15  men,  at  last  aeeonnts.  Jas.  T.  Stewart,  chairman  and  general 
manager;  Geo.  N.  Smalley.  vioe-pfesident ;  W.  Porter  Ndeoo,  secretary; 
Frank  lieyer,  tieasurer;  preceding  officers,  James  R.  O'Hara,  Geo.  H.  Poor 
and  A.  T.  Ferris,  directors;  C.  Gasagrande,  mine  superintendent.  Organised 
1902,  under  laws  of  Colorado,  with  capitalization  $500,000,  shares  $5  par. 
Lands,  37  claims,  area  370  acres,  in  the  Rock  Creek  district,  showing  a  lime- 
stone country  rock,  carrying  9  fissure  veins,  of  which  3,  under  devdopment, 
of  3^  average  width,  have  tunnels  of  340^,  GSO',  450^,  300"  and  GOO',  with  a 
total  of  3,000^  of  openings,  estimated  to  show  100,000  tons  of  ore,  with  50,000 
tons  blocked  out  for  stoping,  ore  being  chalcopyrite,  giving  average  returns 
of  8%  copper,  1.5%  lead,  2%  zinc,  8.75  ok.  silvar  and  $1  g(^  per  ton.  Has 
a  50-h.  p.  steam  {diant,  with  a  7-drill  Rand  air-oompressor,  15x30^  machine 
shop,  and  several  other  small  mine  buildings. 
NORTHPORT  SMELTIHG  &  REFnUN G  CO.,  LTD.        BRITISH  COLUMBIA. 

Controlled  and  operated  by  Le  Roi  ]^Iining  Co.,  Ltd. 
NORTH  QUEENSLAHD  RAILWAY  CO.,  LTD.  AUSTRALIA. 

Offices:  16,  St.  Helen's  Place.  London,  E.  C,  Eng.  Organized  Hay  % 
1901,  as  Normanton-Ck>ncurTy  Railway  &  Copper  Mines,  Ltd.,  and  name 
changed  to  present  title  July,  1902.  Capitalization  £50,000,  shares  £1  par; 
issued,  £33.  Property  consists  of  the  valuable  idea  of  building  a  railway, 
carrying  extensive  mineral  rights,  in  North  Queensland,  Australia. 
nORTH  STAR  MUflNG  CO.  mCHIGAH. 

Office  and  mine:  420  East  McLeod  Ave.,  Ironwood,  Gogebic  Co.,  Mich. 
Peter  Lofberg,  president;  Adolf  W.  Peterson,  secretary.  Organized  May  1, 
1903,  under  laws  of  Michigan,  with  capitalization  S25,000,  shares  $25  par. 
Lands,  240  acres,  held  under  option,  showing  several  cupriferous  amyg^daloida^ 
on  which  a  60^  exploring  shaft  was  sunk  and  crosscuts  started.  Idle. 
HORTH  STAR  MDriNG  CO.  WASHINGTON. 

Office:  502  Mutual  life  Bklg.,  Seattle,  Wash.  Mine  office:  Index, 
Snohomish  Co.,  Wash.  J.  F.  Ronald,  president;  J.  S.  Chase,  secretary; 
Edw.  Ellis,  general  manager.  Organized  1901,  under  laws  of  Washington, 
with  capitalization  $1,500,000,  shares  SI  par.  Lands,  70  claims,  area  1,200 
acres,  lying  between  the  Ethel  and  Bunker  Hill-SuUivan  properties,  showing 
a  4'  vein,  opened  by  tunnels  of  200'  and  600',  with  about  2,000'  of  under- 
ground openings^  said  to  give  average  values  of  10%  copper,  from  boniite 
and  chalcopyrite.  Also  holds  the  Red  Mountain  group,  in  Chelan  county 
Washington. 

HORTH  SHORE  COPPER  &  SMELTING  CO.  ONTARIO. 

Apparently    fraudulent.    Lands  were  in  Aberdeen  township,  Algoma, 
Ontario. 
HORTH  STAR  MININO  h  MILLING  CO.  COLORADO. 

Property  sold  to  Silverton  Mining  Co. 
NORTH  STATE  GOLD  h  COPPER  MINING  CO.  NORTH  CAROLINA. 

Mine  office:  Jamestown,  Guilford  Co.,  N.  C.     Juincs  Palmer,  superin- 
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tendent,  at  last  accounts.    Has  a  vein  of  2*  to  25'  width,  canying  auriferous 
copper  sulphides,  opcnt*d   to  depth   of  circa  400'.     Has  stoam  and  water 
power,  MHon  etincentrafor  and  a  mill  with  20  gravity  stamps. 
NORTH  VERDE  COPPER  CO.  ARI20NA- 

Offict*:  303-167  Dearborn  St.,  Chicago,  111b.  Mine  office:  Jeromt,  Ya\a- 
pai  C\5.,  Ariz.  W.  P.  Cooper,  president;  E.  C.  Weatherley,  vice-president.; 
John  Tiemey,  general  manager;  J.  J.  U'Donohue,  secretary  and  treasurer; 
J.  P.  Mowles,  superintendent.  Organiased  January,  1904,  under  laws  of 
of  Arizona,  \nth  capitalization  $3,000,000,  shares  $1  par.  Lands,  6  claims, 
area  120  acres,  contii^ious  i.  the  United  Verde  mine,  in  the  Black  Hilla  dis- 
trict, opened  by  an  80^  shaft ,  planned  to  }^  eimk  to  500'',  and  a  250'  tunnel, 
latter  si lo wing  calespar,  iron  and  soft  rock,  in  a  zone  of  circa  ISC  width, 
T^nth  a  little  ore  carrjdng  about  2.5%  copper  and  3  oz.  silver  per  ton,  with 
tracci*  of  goLl.  Equipment  includejJ  a  40-h.  p.  Fairbanki^ Morse  double- 
cyliDLlir  iRiist  and  an  air-compressor.  Property  is  con,siden*d  \\v\\  loeat*nl, 
NORTHWEST  COPPER  CO.  BRITISH  COLUMBIA* 

Dead.     Ot^rated  the  Van  Anda  mine,  U>01-U>02. 
NORTHWESTERN  CONSOLIDATED  LtJMBER, 

Oa  A  COPPER  CO. 

Office:  rare  of   Glenn  M.   Detiell,   secretary,  Grand 
0.    A.    Lacrone,     president     and     general     manager, 
in  vicinity  of  Baker  City,  Oregon.     Presumably  idle. 
NORTHWESTERN  COPPER  MINING  CO. 

Office:  509  New  York  Life  Bldg..  Omaha.  Neb. 
Carbon  Co.,  Wyo.  Clii^^.  R.  Courtney,  prt^sident:  W.  D.  Reed,  vice-pressi- 
dcnt;  F,  E.  Brown,  secretary  and  general  manager;  N.  A.  Kuhn  treasurer; 
H.  H.  Rotierts,  i5ecn?tary.  Organized  1902,  under  laws  of  Wyoming,  with 
capitalizsition  Slf>0,000>  fiharea  10  cents  par.  Ltinds,  15  clainiB,  area  300 
acreti,  including  the  BatcheMer  mint?,  in  the  Battle  Lake  district,  lying  circa 
one  mile  west  of  the  Ferrij^-llaggarty  mine  of  the  Penii-Wyoming  Copper  Co.^ 
carrying  about  one  mile  of  the  strike  of  a  vein  of  W  to  50'  width, apparently 
a  continuation  of  tlic  Ferriiv-llaggarly  vein,  opent^d  by  a  sliaft  of  circa  1(X>', 
showing  oxide,  eartionatc  and  sulpliide  ores,  mainly  the  lutter,  of  concen- 
t rating  grade,  a8.sayit»g  3%  to  40%  copper  and  $2  to  $20  gold  per  ton.  Mine 
has  circa  l,fM3<y  of  workings,  and  the  building  of  a  concentrator  is  being 
considered.  Property  is  considered  promising. 
NORTHWESTERN  sifELTING  ^b  REFINING  CO.  BRITISH  COLUMBIA. 

r>ead.     Smelter  sold,  1905,  to  Britannia  Smelting  Co,,  Ltd, 
NORTHWEST  GOLD  St  COPPER  CO.  OREGON. 

Mine   office;  Surnptcr,    Baker  Cb..   Ore.     Jjanda   include   the   Colorado 
claim,  in  the  Cracker  Creek  district,  said  to  show  a  40^  vein. 
NORTHWEST  MmiNG  CO.  WASHINGTON, 

Ijcttcr    returned    unclaimed    from    former    mine    office,    Kettle    l^all'^. 
\Va..h. 
NORTH  WISCONSIN  COPPER  MINING  CO.  WISCONSIN. 

Succeeded,  circa  1H99,  by  Chippewa  Copper  Mining  Co. 


WYOMING. 

Mine  office:  Dillon, 
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A.  O.  NORTON.  QUEBEC. 

Office:  286  Congress  St.,  Boston,  Mass.  Mine  office:  Suffield,  Slier- 
brooke  Co.,  Quebec.  LancU,  350  acres  freehold  and  150  acres  mining  rights, 
7  miles  from  Sherbrooke,  ^^nth  railroaiis  within  2  miles  on  either  side.  Prop- 
erty, known  as  the  Suffield  and  King  mines,  in  A^scot  township,  has  a  shaft 
of  165',  with  circa  900'  of  workings,  on  a  vein  of  8'  to  ^  average  width,  and 
a  second  shaft  of  245'  on  a  vein  of  2'  to  20'  \i'idth,  giving  average  assays  of 
6%  copper,  from  nothing  to  10%  zinc,  10  oz.  to  120  oz.  silver  and  $2.50 
gold  per  ton.  Ek^uipment  includes  a  prospecting  outfit,  with  2  hoists,  pumps 
and  3  power  drills.  Property  considered  promising. 
NORVELL-PICKRELL  COPPER  MINING  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,   Wyo.    J.   S.   Norvell,  super- 
intendent,  at  last  accounts.     Presumably  idle. 
NORWAY  MOUNTAIN  GOLD  ft  COPPER  BRITISH  COLUMBIA. 

MINING  CO. 

Office:  care  of  Thomas  A  Co.,  fiscal  agents,  503  Provident  Bldg.,  Phil- 
adelphia, Pa.     Agents  sold  stock  on  guarantee  of  dividends  A^nthin  one  year, 
claiming  to  have  copper  lands  in  British  Columbia.     Apparently  a  delib- 
erate swindle. 
HORWEGIAN-AMERICAN  COPPER  MINING  NORWAY. 

ft  SMELTING  CO. 

Office:  1618  Milwaukee  Ave.,  Chicago,  IlLs.  Mine  offices:  3  Fjordgaden, 
Trondhjem,  Norway,  and  Goulasjok,  Lyngenfjord,  Norway.  Em[>loys 
100  men.  Adolph  Larson,  president;  John  Iverson,  vice-president; 
Andrew  J.  Breda,  secretary;  Hakon  Thompson,  treasurer;  Hans  Boholm, 
general  manager;  D.  Bryn  and  J.  Johansen,  superintendents;  Harald  Bodt- 
ker,  engineer.  Organized  April  20,  1905,  under  laws  of  South  Dakota, 
with  capitalization  $1,000,000,  shares  $1  par;  issued,  $450,000.  Ann*\al 
meeting,  first  Monday  in  April. 

Lands,  54  claims,  in  5  groups,  situated  in  4  districts.  Formation  is 
much  the  same  at  the  various  properties,  country  rock  being  micaceous 
schists,  of  lower  Silurian  age,  with  eruptive  greenstone  conformable  with 
the  schists,  ore  bodies  occurring  as  extended  lenses,  very  persistent  in  strike 
and  depth,  on  the  contact  of  the  schists  with  metamorphosed  olivine  gabbro. 
Ore  is  cupriferous  iron  pyrites,  carrying  3%  to  10%  copper  and  10%  to  30"^ 
sulphur,  with  small  gold  and  silver, values. 

The  principal  mines  are  the  Fines  and  Tingstad,  formerly  belonging  to 
King  Christian  Fiederik  of  Denmark,  and  were  worked  1765-1817,  being 
dosed  down  on  account  of  Norway  securing  her  first  independence.  These 
mines  are  circa  60  miles  from  Trondhjem,  and  about  j/^  mile  from  tidewater, 
lying  in  2  different  valleys  of  about  20  miles  length,  connecting  with  the 
Trondhjemsfjord,  giving  fine  water  transportation.  The  Fines  mine  is  held 
under  a  contract,  by  which  it  can  be  bought  for  $40,000  cash,  or  the  same 
price  in  yeariy  installments,  or  can  be  operated  on  a  royalty  basis  for  90 
years.  Thb  mine  carries  a  5'  vein,  estimated  to  show  50,000  tons  of  ore  aver- 
aging 6%  to  7%  copper.    The  Tingstad  mine  is  held  under  a  similar  con- 
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^stimateii  to  .show  30,000  to  60,000  tons  of  ore,  ^vith  20,000  tons  blocks 
3Ut  for  atopiug*  giving  average  assays  of  9.3%  eoppt?r,  4  o%,  to  10  ot.  sih  cr 
and  $2  to  So  gold  per  ton,  from  carbonat43  oiva  and  cliairocit/e.  Property 
was  optmed  1H57,  closed  18fKI,  on  ticcount  of  Indian  troubles,  and  mmained 
idle  until  talten  over,  1904,  by  present  company.  Pniperty  has  a  125-h.  p. 
steam  plant  at  tlie  miner  »nd  a  10t*-h*  p,  steam  plant  at  ibe  iSineUer.  Equip- 
ment includeB  3  hoists,  good  for  401/  to  tKK)'  deptli,  and  a  2-driU  Rand  air- 
comprcswor,  with  15  shops  and  mine  buildings,  of  wood,  sVieathed  with  iron. 
The  smelter,  at  Calera,  receiving  one  by  wagon  from  the  mine,  has  a  60-ton 
water-jactiet  blast-fnmace,  turning  out  black  copper  of  90%  t-o  95%  tenor, 
with  included  gold  and  silver  vahies,  shipped  to  t  he  Nichok  Chemical  Works 
for  electrolytic  refining.  Ck>mpany  plans  continuoua  devdoptnent*  on  a 
considerable  seaks 
OHIO  MINE.  ARIZONA. 

Office  and   mine:  care  of  Louis  Kroekel,   Metcalf,  Graham  Co.,   Ariz. 
A  slightly  developed  property,  of  some  promise,  olaimed  to  show  60'  of  ore. 
asf<ia3dng  up  to  20''-    copper. 
OHIO  MINING  &  MILLING  CO.  COLORADO. 

Mine  office:  Montezuma,   Sunmiit  Co.,   Colo.     R,  T,   Willbms,   super- 
intendent.    Ores   carry   gold,   silver   and   copjwr,     lias   steam    jKivvcr   and 
a  small  con  rent  rat  or. 
OJANCOS  MINING  CO.  CHILE. 

Out  of  lnj.sines,s.     Lands  sold  \o  (*<ipIu[KJ  Miniug  Co.,  Ltd. 

verwaltung  der  konigliche  preussischen-  und       germany. 
herzogliche  braut^schweigsche  kommunion 
hOtten-staatswerke  oker. 

Is  the  smelting  plant  of  the  Rnmmelsberg  mine* 
O.  K.  EXTENSION  MINING  A  REDUCTION  CO.  UTAH. 

Ofhce:  40  QinmuTcial  Blk.,  Salt  Lakr  City,  Ctah.  Letter  r«?turned 
unclaimed  from  former  nune  ofBce,  Blue  Acre,  Beaver  V.Q.,  I'tah.  A.  J. 
McMullen,  president  and  general  manager;  C.  C.  Gott,  secretary  and  treajrtirer. 
Organiin*d  Novcmh^cr,  1899,  under  laws  of  Ctati,  with  capitahzation  $150,0(K1, 
sluires  50c,  par.  Lands,  21  claims,  area  360  acres,  also  a  20>aen»  millsitr, 
Boar  the  O.  K,  mine,  in  the  Beaver  Lake  district,  uhovving  two  fissure  vein8 
of  5'  average  width,  carrying  clialeopyriti'  assaying  A%  copper  and  6  o;^. 
Bilver  per  ton,  with  traces  of  gold,  ojx'netl  Ijy  6  shaft k,  deepest  510',  and  a  L'lt*' 
tunnel,  with  1,04.'/  of  undt-rground  ofx»nings.  Has  steam  and  gasohne  |»ourT. 
O*  K.  GOLD  a  COPPER  MINING  CO.  ARIZONA. 

Office;  Lyndon,  Kansatt,  Mine  othco:  Florence,  Pinal  Co.,  Arix,  W,  L. 
Nesvcomer,  president;  S.  B,  Jofm.s^m,  secretary;  .L  Banning,  trejisun^r 
and  general  manager;  Abe  Johnson,  sufierintendent*  Organiieed  1902,  umler 
laws  of  Arizona,  vdih  capitalization  11,000,000,  shares  $]  par.  Uinda,  15 
claims,  area  3fK)  acres,  in  the  Pieacho  district,  showing  numerous  vein^,  nf 
which  two,  of  ^*  aA'erage  widtfa,  are  ojjened  l>y  6  shallow  shafts,  deei»8t  120', 
and  by  A  tunnels,  longest  125',  showing  oxide,  carbonate  and  milphido 
onca,  giving  a^sny^  up  to  2<»%,  copper,  v,%\\\  tnice*  of  gold  and  silver.     Idle. 


OKLAHOMA-OLD  CAT  AW  HA.  8s:; 

OSXAHOICA  MINING  ft  SMELTING  CO.  ARIZONA. 

Lands  are  25  claims  in  the  Mineral  Hill  district  of  Pinal  county,  Arizona. 
Henry  G.  Beard,  president;  Lee  Troxel,  superintendent.     Is  sinking  2  sliafts, 
on  the   Jennie  Captain  and  Malcolm  claims,  on  a  14'  vein  carrying  auriferous 
and  argentiferous  copper  ore. 
O.  K.  MINE.  AUSTRALIA. 

Mine    office:  Cloncurry,    North    Queensland,    Australia.     Allan    Gibb, 
manager.     Property  shows  sulpliide  copper  ores. 
OKUZU  MINE.  JAPAN. 

Mine   office:  Okuzu-mura,    Kita-Akita-gori,    Ugo,   Japan.     Is   a   silver 
mine,  near  Hanawa,  making  a  trivial  amount  of  copper,  as  a  by-product. 
OLALLA  COPPER  MINING  ft  SMELTING  CO.  BRITISH  COLUMBIA. 

Office:  Second  National  Bank  Bldg.,  Pateison,  N.  J.  Mine  office: 
Olalla,  B.  C.  Robert  Gaede,  president ;  Joseph  Bamford,  Jr.,  vice-president ; 
John  E.  Tylec,  secretary  and  treasurer;  A.  A.  Watson,  general  manager. 
Organized  October,  1901,  under  laws  of  Maine,  ^nth  capitalization  $8,000,000, 
b1  tares  $25  par.  Company  controls  the  Similkameen  &  Keremos  Ry.  Co., 
capitalized  at  $3,000,000.  Annual  meeting,  second  Tuesday  in  November. 
Lands,  circa  50  crown-granted  claims,  also  a  100-acre  mill  and  smelter-site, 
total  area  circa  2,500  acres,  in  the  lower  Similkameen  and  Keremos  camps, 
Osoyoos  division,  Yale  district,  showing  contact  veins  between  diorite 
and  felsite,  ore  bodies  occuring  in  both  formations,  but  mainly  in  tlie  felsite* 
Veins,  about  a  dozen  in  number,  were  claimed,  by  a  former  management, 
to  range  in  width  from  3'  to  500'  and  were  estimated  to  average  about  5% 
copper,  2  oz.  to  5  oz.  silver  and  $1  to$40goldperton,  but  this  estimate,  which 
was  unwarranted,  has  been  revised  to  reasonable  dimensions  by  the  present 
management,  which  claims  to  be  developing  a  vein  averaging  7'  width,  carry- 
ing auriferous  chalcopyrite  averaging  1  %  copper  and  $4  gold  per  ton.  Ganguc 
is  spar,  gametite  and  magnetite.  Development  includes  a  70'  shaft  and 
tunnels  of  200',  200',  and  600'.  Property  has  liand-power  only,  and  b  87 
miles  from  a  railroad,  60  miles  of  which  has  steamer  transportation. 
Company  planned  installation  of  a  smelter  in  1904,  but  did  not  build  it. 
Present  management  is  to  be  commended  for  claiming  only  what  it  can 
substantiate. 
OLD  BALDY  GOLD  MINING  ft  TUNNEL  CO.  NEW  MEXICO. 

Mine  office:  Elizabethtown,  Colfax  Co.,  N.  M.     Thos.  C.  Sewall,  super- 
intendent, at  last  accounts.     Ores  carry  gold  and  copper.  Has  gasoline  and 
electric  power. 
OLD  BALDY  MINE.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Tucson,  Ariz. 
OLD  BOOT  MINE.  ARIZONA. 

Owned  by  Imperial  Copper  Co. 
OLD  CATAWBA  MINE.  UTAH. 

Office:  care  of  Hon.  Theo.  Botkin,  president  and  general  manager,  Salt 
Lake  City,  Utah.  Property  is  a  group  of  7  promising  claims,  near  Milford, 
Beaver  county,  Utah.    Idle. 
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« 
OLD  COLONY  COPPER  CO.  MICHIGAI*. 

(JJiioe:  (MJ  Sluli'  St.,  lk)st««,  Miiss,  Miuv  oIHpp:  Calumet.  Houghton 
Co.,  Mich.  EmtiloyH  12  to  15  ihpq,  H.  F.  I'ay,  i^nesuk'Ttt;  Geo.  G.  Endi- 
eott,  secretarj^  iind  tn-aHuror;  James  Cliynovveth,  superintendent;  preced- 
ing officers,  Joltn  C.  Watson,  Win.  Ilowel!  IWd,  Rngers  L.  BurKton%  and 
Stephen  R,  Dow,  directors.  Orgamxed  1898,  undi?r  laws  of  Michtgan,  with 
capitalisation  S2,500,iKK),  ^^hares  $25  par,  $12  paid  in.  Annual  meeting,  second 
'^  Wednestiay   in    iX^ct^mber. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan,  I,  1905»  dis- 
close the  following  figure*;: 

Amount  of  cuah  paid  in  on  capital  stock $381,350.00 

Amount  paid  in  hy  t'unvoyanct*  of  property.  .  700,000  00 

Entire  amount  invested  in  ri»al  estate .........  7ti4,30 1  26 

Arnoutit  of  personal  estate,*.  58.162. 15 

Amount  of  floating  debt, , 1,055.00 

I  Amount  due  company. _..........,.....  72.50 

Land^,  1,200  acres,  in  Sections  17  and  18,  T.  56  N.,  R.  32  W^,  east  of 
and  adjoining  the  Calumet  &  Heda,  from  which  40  acres  of  surface  rights, 
in  18-50-32,  were  soil,  1905,  to  the  Centennial.  A  complete  geological  cross- 
section  wa^  secureti,  by  a  tunnel,  driven^  1899-1901^  from  tlie  Eastem  Sand- 
stonCf  57*^  west  of  north,  for  aUiut  3,000',  at  rijclit  angles  to  ttie  formation, 
which  lias  a  strike  of  No.  33°  E.,  and  hy  diamond  tlrill  borings  from  tlie 
Kears&rge  amygdaloid  eastward  to  the  western  end  of  the  tuimel.  This 
w^ork  shows  upwards  of  75  amygilaloidal  and  conglomerate  Ijeds,  a  number 
of  whirh  gjive  a  little  coppirr  in  the  drill  cores.  There  are  5  sliafts.  No.  I 
being  4f>0'  deep:  No.  2,  250';  No.  3,  550'-  No,  4,  100';  and  No.  5,  200'.  In 
July,  1906,  a  little  chute  of  eopfx^r  was  found,  in  the  west  crosscut  on  the 
700'  U^vih  RrHults,  to  date,  have  Ix^n  of  a  discoumging  nature, 
OLD  DOMITOOW  COMPANY,  ARIZONA. 

UHice:  99  Jolm  i^t,,  New  York.  James  Douglas,  president,  Chas.  Sum- 
ner Smitlj,  ^^LV-pmsident ;  Clisis.  H.  AltmiUer,  secretary  and  treasurer;  pre- 
ceding officers,  Cleveland  H.  Dotlge,  J.  Waldo  Smith,  Maxwell  WotHihull 
and  C,  G.  Lund,  directors.  Organiged  I>c,  22,  I9a5,  uniler  hiws  of 
Maine,  witli  capitalization  $8,750,000,  slian's  125  par:  ii^^^ued,  $7,tH3,t)25, 
First  dividend,  of  50  cents  per  share,  amounting  to  circa  $140^*_100,  was  ptitd 
December  15,  1905.  Is  a  securities  holding  corporation  only,  organiated 
to  promote  the  operation  of  the  mines  of  I  lie  Old  Dominion  Copper  Miniivg 
&  Smelting  Co,  and  the  United  Glol^e  Mine,  under  a  joint  management, 
while  technically  complying  with  injunctions  restmining  the  merging  of 
these  two  eoqjorations.  Proix^rty  of  the  Old  Dominion  Co.  is  exchisively 
ehares  in  the  two  subsidiary  corporatioms  named,  and  the  Old  Dominion 
Co.  is  controlled  by  the  United  Glolie  Mine,  omied  by  Phelps,  Dodge  <t  Co., 
tlie  United  Glol)e  having  given  138,0(K)  shares  of  its  stock  and  $250,000 
cash  for  138,0CX)  sharea  of  the  Old  Dominion  Co.  The  Old  Dominion  Co. 
has  exchanged  its  stock  for  shares  of  the  Old  Ilominion  Copper  Mining  A 
Smelting   Co,,   and   at    the    annual    meeting,  Februar>',  H>00,  held  142,521 
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shares  out  of  the  issued  capital  of  150,000  slmres  of  the  Old  Dominion  Cop- 
per Mining  A  ^melting  Co.,  and  upwards  of  95%  of  the- issued  stock  of  the 
Old  Dominion  Copper  Mining  &  Smelting  Co.  is  now  held  by  the  Old  Do- 
minion Co.,  and  control  of  the  latter  b  held  by  Phelps,  Dodge  &  Co., 
through  ownership  of  150,000  sliares  of  stock  of  the  Old  Dominion  Co.  The 
United  Globe  mine  and  the  Old  Dominion  mine  are  operated  by  the  Old 
Dominion  Co.,  as  entities,  but  with  free  intercliange,  upon  an  equitable  basis, 
of  ores  for  smelting  and  fluxing.  The  Old  Dominion  Co.  financed  the  float- 
ing indebtedness  of  the  Old  Dominion  Copper  Mining  &  Smelting  Co.,  by 
means  of  a  loan,  which  has  been  greatly  reduced,  from  net  earnings,  the 
balance  at  the  close  of  1905  being  estimated  at  $100,000,  and  this  doubtless 
was  paid  during  the  first  few  months  of  1906. 
OLD  DOMimON  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  852-50  Congress  St.,  Boston,  Mass.  Mine  office:  Globe,  Gila 
Co.,  Ariz.  Employs  circa  1,000  men.  Clias.  Sumner  Smith,  president; 
preceding  officer,  Geo.  Napier  Towle  and  Dr.  Joseph  T.  Herrick,  executive 
committee;  preceding  officers,  Chas.  T.  Lund,  Fred.  W.  Hoar,  E.  F.  New- 
ton and  G.  Waldo  Smith,  directors;  Chas.  H.  Altmiller,  secretary  and  treas- 
urer; Dr.  L.  D.  Ricketts,  consulting  engineer  and  acting  manager;  Niles 
S.  Berray,  general  superintendent;  Chas.  F.  Shelby,  smelter  superintendent; 
Peter  Button,  assistant  smelter  superintendent.  Organized  July,  1895, 
under  laws  of  New  Jersey,  with  capitaUzation  $5,000,000,  shares  $10  par; 
issued,  $3,750,000,  Annual  meeting,  first  Wednesday  in  April.  The  Old 
Dominion  Company,  of  Maine,  controls  the  Old  Dominion  Copper  Mining 
&  Smelting  Co.,  through  ownership  of  circa  95%  of  outstanding  stock  of 
latter-named  corporation.  Last  dividend  was  paid  1895,  but  the  Old  Do- 
minion Co.  is  a  dividend  payer.  Had  a  considerable  floating  debt,  which 
was  taken  up  by  the  Old  Dominion  Co.,  and  which  liad  been  reduced  to 
about  $100,000,-  at  the  close  of  1905,  and  which  probably  was  wiped  out 
during  the  first  few  months  of  1906.  A  suit  against  Messrs.  Bigelow  and  Lew- 
isohn,  for  an  accounting  of  promotion  profits,  has  been  decided  against  the 
company. 

Lands,  6  full  and  3  fractional  claims,  and  a  10-acre  millsite,  at  Globe, 
also  the  Old  Dominion  and  Keystone  claims,  north  of  Globe,  the  Geneva 
mine,  the  Continental  group  of  240  acres  and  the  Cliicago  &  New  York 
group  of  60  acres,  two  latter  groups  being  unconnected  with  the  principal 
tract.  The  principal  ore  zone  occurs  along  a  displacement  having  a  nortli- 
east  and  southwest  strike,  with  sharp  dip  to  the  southeast.  The  hanging 
wall  is  limestone  and  quart  zite,  with  a  foot  wall  of  diabase  of  more  recent 
age.  Faulting  evidently  occurred  both  before  and  after  the  intnision  of 
the  diabase.  Ore  favors  the  hanging  wall,  occurring  in  lenses  parallel  to 
the  bedding  planes  of  the  limestone  and  quartzite,  the  largest  Icnse  yet  de- 
veloped being  about  60x100x200'  in  size.  The  ores  carried  comprise  a  con- 
siderable variety  of  forms,  including  oxides,  carbonates,  siilphidrs  and  sili- 
cates. The  oxidized  ores  are  mainly  cuprite,  associated  with  a  little  mala- 
chite iui4  cbrysocoUa,  in  a  gangue  of  iron  oxides  and  quartz.    Sulphides 
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first  appear  at  a  depth  of  abotit  350',  the  principnl  sulphide  ore  being  chal- 
cocite,  with  gangue  of  iron  pyrites  and  quartz,  with  &  little  3%  to  i%  chal- 
copyriie  in  the  loucr  workings.  All  ore»  are  more  or  less  argentiferous, 
and»  as  a  rule,  are  highly  ailicious,  requiring  hea^-y  iron  and  lime  fluxes  La 
smelting. 

The  Old  Dominion  has  suffered  from  a  lack  of  sulphide  fluxing  ore,  its 
own  supply  Ix^ing  inadequate,  and  in  addition  to  buying  custom  sulphide 
oreSp  from  the*  small  mines  of  the  district,  has  brought  in  100  tons  or  more 
daily  of  sulphide  ores  from  the  BiF^^ee  field,  and  «ome  conccntralea  from  tlie 
Moctezuma  mine,  in  the  Nacozari  district  of  Sonora,  Mexico.  A  newly 
discovered  sulphide  ore  body  on  the  14t]i  level  is  very  low  in  grade,  aver- 
aging about  2%  copper  only,  with  a  i>ay streak  of  high-grade  ore.  Tins  ore 
is  hkely  to  improve  in  copper  tenor  at  greater  depth,  but  even  should  it  fail 
to  do  BO,  IS  of  decided  value,  for  fluxing  pur|>oBes,  the  ricli  sulphide  stopes 
on  the  11  th  and  r2th  levels  being  ni'iirly  exliausted,  Undergroimd  devel- 
opments for  the  two  past  jrears  have  been  of  very  a  favorable  nature.  An 
ore  liotly  under  Pinal  creek,  reopened  1905,  ehows  carbonate  and  oxide  ores, 
running  up  to  20%  copper,  on  the  eighth,  ninth  and  tenth  levels,  with  chal- 
cocite  of  an  even  better  tenor  on  the  eleventh  level. 

The  old  shafts  of  the  mine  have  suffered  severely  from  cnisbes  and 
creeping,  the  mineralized  zone  being  soft,  hence  the  new  shafts  liave  been 
8?mk  in  the  foot  wall.  The  new  main  working  shaft  was  bottomed  on  th^ 
twelfth  Ifevel  in  1905,  and  will  be  deepened.  This  has  4  compart ment«, 
**C'*  shaft  waJ5  ISO'  deep  in  April,  190(>,  and  a  third,  and  possihly  a  fourth 
new  shaft  may  be  started,  before  tlie  close*of  the  year.  The  mine  suffered, 
early  in  llRMip  from  both  fire  and  AockI,  but  the  fire  was  mast-ered  quickly, 
and  the  flow  of  water  Inid  diminished,  by  June,  to  circa  3,500 ,rKX)  gallons  daily, 
Tlie  mine  has  a  pumping  capacity  of  6,000,000  gallons  diiily,  tlie  largiest 
pumping-eugine  being  a  1,500-gallon  Pri'scott  pump,  on  the  tenth  level, 
tiaving  a  12*  water-column,  discliarging  30'  above  the  eoUar  of  the  shafts 
into  a  launder  on  a  trestle  leading  to  a  storage  tank^  whence  wat<*r  is  drawn 
for  use  of  the  mill  and  smelter. 

The  engine-house  and  boiler-house  at  the  new  shaft  are  of  steel  frame, 
with  iron  sides  and  roofs.  There  is  a  large  and  well-equipped  machine 
shop,  which  is  an  important  factor  in  the  success  of  a  mine  located  somv 
hundreds  of  miles  from  a  large  8hop  iloing  all  classes  of  custom  work,  Ma- 
diinery  equipment  includes  a  30-ilrill  Nordbcrg  cro«»-comix>tmd  air-com- 
presoor,  with  water- jacketed  air-cylinders  and  intercooler,  having  a  capacity 
of  2,000  cubic  feet  of  fn*e  air  per  minute.  There  also  is  a  complete  elec- 
tric light  plant,  and  petroleum  k  used  exclusively  for  fuel,  at  the  power  plant. 

Ores  am  graded  and  furnace  cliargo^  pn^pared  at  the  millsite,  a  bhort 
distance  from  the  mine.  Tlte  gniding  plant  has  6  sttn*!  bms,  of  85  tons 
c&padtv  each,  for  coarse  ore,  with  a  conveying  belt  passmg  Nmeath.  Ore  is 
dra^vn  from  the  various  poeket^  onto  irMrnmeb  of  mangantJ**^  pteel,  rndci>- 
viee  dropping  to  an  IS"  conveying  M\  Ihnt  earrie?*  it  to  railroad  ttlorago- 
wliik  tlie  overeijse  goes  to  a    10x20*  crusher  and  tlienix-*  to  j 
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pickiiig-6elt,  from  which  the  smelting  ore  is  hand-picked  and  the  residue 
run  through  a  10x20*'  rock-breaker  crushing  to  2*  size,  the  material  from  tlie 
last  crusher  being  taken  on  an  18*  belt  to  the  concentrator  storage-bins. 

Mill,  mine  and  smelter  are  connected  by  a  private  railway,  equipped 
with  a  14x20*  Porter  locomotive  and  50-ton  ore  cars. 

The  300-  ton  miU,  of  steel  frame  and  iron-sheathed,  on  concrete  foun- 
dations, was  built  from  the  plans  of  Dr.  Ricketts,  and  went  into  commission 
July  30,  1905,  and  it  is  planned  to  increase  the  capacity  to  450  tons  during 
1906.  Equipment  includes  18  Frue  vanners  and  9  Wilfley  tables.  The 
plant  is  absolutely  automatic  in  its  handling  of  material,  and  is,  beyond  ques- 
tion, one  of  the  best  nulls  ever  built,  both  in  theory  and  practice,  which, 
in  this  instance,  have  been  brought  into  practically  perfect  correlation. 

The  old  smelting  plant  has  been  so  thoroughly  rebuilt  and  remodeled 
that  it  retains  scarcely  anything  of  the  old  smelter.  The  main  buildings 
are  of  steel,  on  stone  foundations.  There  are  8  double  storage-bins,  hold- 
ing 1,000  tons  of  coke,  limestone  and  ore.  There  are  4  blast-fumaoes,  each 
44x180*  at  the  tuyeres,  arranged  tandem,  with  common  settlers  between, 
cliarged  automatically  from  side-dumping  cars.  .  The  furnaces  are  rated 
at  400  tons  daily  capacity  each,  but  are  giWng  a  duty  in  excess  of  tlieir  rating. 

The  converter  department  has  three  stands.  Shells  are  7x11',  lined 
^•ith  a  mixture  of  clay  and  quartzite,  carrying  4.5%  copper,  the  lining  carrying 
75%  silica  and  making  18  tons  of  blister  copper  before  burned  out.  Available 
converter  blast  is  18,000^  per  minute.  Shells  are  handled  by  a  40-ton  elec- 
tric traveling  crane.  Product  of  the  furnaces  is  a  50%  matte,  and  of  the 
converter  is  99.5%  blister  copper,  carrying  small  silver  values.  The  con- 
verter slag-yard  is  18x70^,  of  concrete,  with  a  floor  of  2*  iron  plates,  laid 
on  brick.  The  dust-flue  chamber  is  20x20x250',  connecting  with  a  smoke- 
stack of  23'  diameter  at  base  and  14'  at  top,  200'  high,  on  a  base  25' above 
the  tuyeres.  Flue-dust  is  briquetted  for  resmelting,  and  a  second  briquet- 
ting  machine,  to  be  added,  will  give  a  daily  capacity  of  300  tons  of  fines 
and  dust,  *and  a  reverberatory  furnace  may  be  built  to  smelt  briquettes. 

The  power  plant  at  the  smelter  has  two  200-h.  p.  and  two  325-h.  p.  boilers, 
burning  petroleum.  Blowers  of  45,000  cubic  feet  per  minute  capacity  fur- 
nish furnace  blast,  and  an  electric  generator  furnishes  energy  for  the  crane, 
lighting  and  traction,  there  being  an  electric  locomotive  and  three  3,000-lb. 
tilting  cars  for  charging,  and  a  steam  locomotive  and  dump-cars  for  hand- 
ling slags.  Fuel  is  largely  petroleum,  and  the  company  still  has  trouble 
in  securing  an  adequate  coke  supply  for  the  furnaces. 

The  old  slag-dump  is  estimated  to  carry  nearly  50,000,000  lbs.  fine 
copper,  values  ranging  from  2%  to  4%  in  the  more  modem  slags,  made  be- 
fore present  management  took  charge,  up  to  as  high  as  8%  copper  in  the 
oldest  slags.  These  slags  are  being  resmelted,  gradually,  and  the  recovery 
to  date  has  averaged  about  2%  copper. 

It  is  planned  to  build  a  model  hospital  for  employes,  during  1906,  and 
it  18  to  be  presumed  that  the  libraries,  gymnasiums  and  clubs  found  at  other 
Phelp»-Dodge  mines  will  appear  at  Globe  also,  in  time. 
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The  Old  Domimon  i^nat*lter,  in  addition  to  treating  Old  Dominion  and 
UiiittHi  Globe  ores,  dovs  a  lur^t*  eusloiii  business,  lianiUiiig  the  ores  of  a  half- 
dozen  locjil  mines,  iind  ultfo  ireating  Moct-ezuniii  concentrate*!  and  more  oi 
less  sulphide  ore  from  Bisbee,  Litter  bought  for  fluxing  purposefi.  The 
pbnt  Is  said  to  lie  treating  nearly  50%  cUBtora  ores.  Production,  which  was 
28,919,217  lbs.  fine  copper,  1TO5,  was  probably  circa  16,000,000  lbs.  Old 
Dominion  copper,  7,000,000  lbs.  United  Globe  and  balance  from  custom 
ores.  The  smelter  was  producing  nearly  or  quite  3,000,000  lbs.  fine  copper 
montlily,  at  the  end  of  the  year,  and  in  Muy,  1906,  was  treating  circa  10,0(K) 
tons  monthly  and  nmking  copper  at  the  rate  of  alx)Ut  3,5*10^000  lbs,  per 
month.  For  IDOl  the  production  of  the  Old  Dominion  mine  was  15,368,147 
lbs,  fine  cop|x?r,  86,124  oz.  fine  silver  and  1,523,  oz.  fine  gold.  Smelter  re- 
turns, 190:3,  were  6,54%  copper  and  in  1904  6.41%  copper,  with  iJag  loss 
reduet^d,  in  latter  year,  to  only  0.48%  copper.  Copper  cost  11.05  cents 
in  1903  and  11.  IS  cents  in  1904,  aiid  should  be  nmde  for  9  cents  per  pound, 
or  possibly  less,  after  improvements  are  completed,  as  all  imprc^vements, 
even  those  of  a  permanent  nature,  ustially  charged  to  '*  const  ruction  account*' 
by  mining  companies,  are  charged  direct  to  o[X'rating  cxpt,*nst»8  by  the  Old 
Dumiiiicm.  Pfofits  were  $142;0(X)  in  IIKM,  or  less  than  one  cent  per  pound 
of  product,  but  must  have  been  materially  krger  in  l9Qh, 

The  management  of  the  (Jld  i>oniiniun  Is  excellent,  and  while  some 
serious  problems  have  been  presented,  the  greatest  of  these  have  been  solved 
and  the  answers  to  the  otliers  will  be  forthcoming  in  time.  Dr,  Hicketta 
has  done  notably  good  work  at  tl\e  Old  rXiminior\,  during  the  two  jiast  years^ 
sectjnded  by  the  tabors  of  an  efficient  staff,  and  backed  by  the  experience, 
cash  and  prestige  of  Phelps,  Dodge  &  Co.,  which  is  a  name  to  conjure  by, 
in  the  southwest.  The  future  of  the  property  appears  very  brigljt— a  fitting 
antithesLn  to  a  stormy  and  not  altogether  happy  past. 
OLD  GLORY  COPPER  CO.  MONTAlf A. 

Mine  offitML':  Butb?^  Silver  Bow*  Co.,  Mont.  Organized  1906,  under  hx\\» 
of  Maine,  with  capitalijdation  11,000,000.  Property  is  tlie  Old  Glory  niine» 
Ij-ing  west  of  and  adjoining  tiie  Mountain  Consolidated  mine  of  the  Ana- 
conda, and  between  the  Raven  and  the  Snoozer  claims  of  the  Raven  Copper 
L'o.,  opened  by  a  1,200'  sliaft,  showing  ore  carrying  small  copper  values 
nd  high  gold  and  silver  values  on  the  upper  levels,  wdth  an  increase  in  cop- 
er at  depth.  Property  has  been  operated  since  1885,  and  since  1903  has 
raised  a  little  ore.  from  time  to  fime,  tlirough  the  Buffalo  shaft  of  the  Ana- 
conda, 
OLD  GOVERNORS  COPPER  MINING  &  SMELTING  CO,      NEW  MEXICO, 

Office;  215H  North  Main  St,,  Roswell,  N.  M,  Mine  office:  San  Mai^ 
cial,  Socorro  Co,,  N.  M,  J.  B.  Rose,  president;  Dr.  A.  J.  Ryan,  vioe-pre^ 
ident;  M.  D,  Bums,  secretary  and  treasurer;  H,  Wallace  Stevens,  general 
manager,  Organiated  &?pU*mber,  1903,  under  laws  of  New  Mexico,  with 
capitalization  $1,000,000,  sliarea  11  par;  issued,  $670,000,  Annual  meet^ 
ing,  second  Tuesday  in  May. 

Lands,  6  claims,  area  120  acres,  also  a  5-acre  miUsite,  in  the  Dripping 


OLD  GOVERSORs'i-OLYMPIC.  889 

« 

Spffings  district,  25  miles  from  the  Santa  F^  railway,  with  a  good  wagon- 
road  connecting,  showing  fissure  'veins  in  porphyry,  of  which  one,  of  18' 
estimated  width,  opened  by  a  S(/  shaft  and  several  pits,  shows  malachite 
and  sulf^iide  ore,  assaying  12%  copper,  2  oz.  silver  and  $8  gold  per  ton. 
Company  plans  installing  a  50-ton  concentrator. 
OLD  HANOVER  MIIIE.  NEW  MEXICO. 

Described  under  title  Hanover  Mine. 
OLD  HICKORY  COPPER  MINING  CO.  NEW  MEXICO. 

Absorbed,  circa  1901,  by  Copper  Chief  Mining  Co. 
OLD  HICKORY  MINE.  UTAH. 

Owned  by  Majestic  Copper  Mining  &  Smdting  Co 
OLD  NOLL  MINE.  AUSTRALIA. 

Mine  office:  Leighs  Creek,  South  Austiaila.    E.  Bernini,  manager,  at 
last  accounts.    Has  steam  power  and  employs  circa  20  men. 
OLD  PUEBLO  MINING  ft  MILLING  CO.  ARIZONA. 

MiEe  office:  Tucson,  Pima  Co.,  Ariz.  Alex.  Rossi,  president;  H.  Roche, 
vice-president;  W.  R.  Haynes,  secretary;  Dr.  H.  E.  Crepin,  general  manager. 
Lands,  9  claims,  circa  5  miles  west  of  Tucson,  opened  by  a  TO'  shaft,  which 
at  a  depth  of  30^  cut  a  15-ton  pocket  of  chalcocite,  samphng  33%  copper, 
16  OS.  silver  and  $2.50  gold  per  ton. 
OLD  RELIABLE  MINING  CO.  NEW  MEXICO. 

Mine  office:  Golden,  Santa  F^  Co.,  N.  M.    J.  B.  Mayo,  superintendent. 
Ores  carry  gold  and  copper.    Has  two  5'  Huntington  mills. 
OLD  TIEWAUKEE  MINING  CO.  UTAH. 

Office:  care  of  Lewis  A.  Jeffs,  president.  Salt  Lake  City,  Utah.  Capi- 
talization $500,000,  shares  $5  par.  Lands  include  the  old  Tiewaukee  mine, 
area  120  acres,  adjoining  the  Winnimuck,  in  Salt  Lake  county,  Utah,  sup- 
posed to  carry  the  Caledonia  vein  at  a  depth  of  circa  OOO'.  Deepest  shaft 
is  less  than  lOO',  development  being  mainly  by  tunnel,  and  the  property 
has  produced  some  good  ore  in  the  past.  Company  is  said  also  to  own  the 
Yellow  Creek  property,  area  90  acres,  near  the  Hidden  Fortune  mine,  in 
the  Black  Hills  district  of  South  Dakota. 
OLD  TOWN  MINING  ft  MILLING  CO.  COLORADO. 

Mine  office:  Russell  Gulch,  Gilpin  Co.,  Colo.     Geo.  K.  Kimball,  Jr., 
superintendent.    Ores  carry  gold,   silver  a^d  copper.    Main   shaft,   OOO'. 
Has  steam  and  electric  power. 
OLYMPIA  MINING  CO.  OF  WYOMING.  WYOMING. 

Office:  187  E.  Chicago  Ave.,  Chicago,  Ills.     Pehr  W.  Nillson.  president ; 
Herman  C.  Johnson,  secretary;  John  Lundgren,  general  manager.     Lands, 
supposedly  in  the  Encampment  district.  Carbon  county,  Wyoming. 
OLYMPIC  MINING  CO.  WASHINGTON. 

Office:  301  Lumber  Exchange,  Seattle,  Wash.  E.  R.  Buttemorth, 
president;  Alfred  Jeffery,  secretary.  Company  advertised  stock  on  the  in- 
stallment plan,  claiming  that  its  lands  containeti  gold,  copper  and  coal,  but 
secretary  writes,  as  an  excuse  for  not  furnishing  a  statement,  that  the  couk 
pany  is  not  developing  a  copper  mine.    liegardcd  with  suspicion. 
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OMAHA  COPPER  finiflUG  CO. 

Office:  1017  New  York  Life  Bldg.,  Onmha»  Neb. 
OMAHA  GOLD  &  COPPER  MIMNG  &  SMELTIlfG  CO.  MOHTAHAT 

Letter  retunieil  anclaiined  from  fortuer  mine  office,  Bigtimber,  Mont. 
OMAKI  MIIfE.  JAPAH. 

Mine  office:  Nishitftte-mum,  Kita-Akita-gori^  Ugo,  Jupaii,  Mine  waa 
opeied  circa  A.  D.  1750,  and  reopened  1K85.  Ore  bodies  are  lenses  in  Tertiary 
tuff  and  andesite.  l^^rge^t.  lense  is  70'  deep  and  130'  long.  Ore  is  argentite, 
associated  with  chalcopyriie^  sphalerite  and  galena.  Production,  1896, 
was  242, GW  Ihs.  fine  copper  and  85^,316  monmie  ^tut  silver. 
OBlAil  MINING  CO.  ALASKA. 

Office:  Canterbury  Bldg>,  Portbnd,  Ore,  Mine  office:  Kiam^  Alaska.  Em- 
ploys 50  men.  Clias.  f'.  Ladtl,  pn-siden! ;  W.  A.  Howe,  vice-president; 
C,  E.  S.  Wood,  Becretary  and  treasurer;  S.  Peacock,  general  manager; 
IL  W.  Turner,  superintendent;  John  H,  Gallagher,  aKsi.'itant  miperintendent, 
OrgiinizcHl  1001,  undf^r  laws  of  Oregon^  and  \a  oyH*rat4:^d  as  a  close  corjjoration. 
Lands,  6  claims,  area  120  acres,  on  Prince  of  Wales  Island,  4  miles  from  tidewa- 
ter, at  an  elevation  of  3,200^,  held  on  a  long  lease,  from  the  Khayyam  Copper 
Co.  Count  ry  rocks  are  Kaf^ian  greenstone  and  gretmstone  schists,  bit  t^r  in  part 
dioritic,  showing  four  jxirsilkl  ore  zones,  carrying  lensi?s  in  schislts,  tlw\*c 
ranging  4'  to  20^  in  width  and  being  of  unknown  length  and  deptfi.  lli- 
velfipmeni  is  by  tunnek  of  IK)',  236'  and  (wO/  with  1,3W  of  underground 
ojxuiings,  showing  ore  giving  average  ass}iy»of  3%  copper  and  occasional  jsinc» 
Willi  8umll  gold  and  silver  values.  Ore  ia  chiefly  cludeopyrite, dlnsieminated 
thrtnigh  pyrrhotife  and  marcasite.  Equipment  includes  an  aerial  tram  of 
4,186'  and  a  surface  tram  of  12,160',  ending  at  a  wlmrfon  McKenzie  Iidet. 
Company  planned  b€>grnnmg  phipmentti  to  Tyct;  smelter,  ejirly  in  1906,  and 
shipping  circa  20,<>0O  tons  of  ore  averaging  3%  copper  during  the  yijar.  Prop- 
erty (^onsidcn-d  promising. 
OMODANI  MINE.  JAPAN. 

Owned  by  Mitsu  Bbhi  Goshi-Kwaislia. 
OMORl  MINE.  JAPAN. 

Mine  office:  Oraori-mura,  Nima-gori,  Iwami,  Japan,  Opened  circa 
A.  D.  1300;  reopened  1525.  Formerly  was  highly  f)ro<luctive,  \mt  ap|iarently 
is  nearly  worketl  out*  Carries  auriferous  and  argentiferous  chalcop>'Tile  in 
the  Eikyu  group,  and  mulachit*,  argentitc  and  native  silver  in  the  Hontani 
grotjp.  Protluction,  IIKKJ,  wa^j  2,8S0  momme  gold,  122,2S0  mowwne  silver 
and  80,  l.*^!*  If  is.  fine  copper, 
ONECO  COPPER  MINING  CO.  MICHIGAN. 

Office:  til-50  Slate  8<.,  lioRton.  Mass,  Mine  office:  Boston,  Houghton 
Co,,  Mich,  W,  F,  Fitzgerald,  president;  8.  B,  Millet,  secretary  and  treaKurer; 
Joi^eph  Hocking,  superintendent.  Organ isi^d  IK90,  under  kws  of  Michigan » 
with  capitalization  |2,,^00,0(H),  fehaR-s  $25  |>fir.  I -c vied  an  assessment  of 
50  ccnt-^,  Janttiir>'  15,  I'KIO.  Lands,  800  arrvs,  known  originally  a^  the  Hirn- 
garian  mine,  and  bter  the  Fit/,gerTdd,  on  which  a  larg«>  amount  of  exploratory 
work  wa-s  done,  1862,  and  again,  L**mvi90(»,     Ha«  one  nlmft,  of  circa  SOC 
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depth.  vnX\\  sundry  mine  buildings  and  S  dwellings.     Was  expected  to  resume 

work,  eaty  in  190C,  but  did  not.     Fully  described  in  Volume  11. 

ONEIDA  GOLD  ft  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  froip  former  mine  office,  Nogales,  Ariz. 
ONOKO  MINES  CO.  COLORADO. 

Office:  203  Kittredge  Bldg.,  Denver,  Colo.  Mine  office:  Central  aty, 
Ciilpin  Co.,  Colo.  Samuel  L.  Morris,  president;  Edgar  T.  Butler,  secretary 
and  treasurer.  Organized  under  laws  of  Colorado,  with  capitalization 
$1,800,000,  shares  $1  par.  Lands,  5  claims,  opened  by  a  229^  vertical  shaft, 
slK>^'ing  a  vein  with  a  12*'  paystreak,  carrying  assay  values  up  to  11.95% 
copper,  3.91  oz.  silver  and  0.17  oz.  gold.  Presumably  idle. 
ONTARIO  ft  COLORADO  GOLD  COLORADO,  ONTARIO  ft  YUKON. 

ft  COPPER  MINING  CO. 

Letter  returned  unclaimed  from  former  office,  610  Majestic  Bldg.,  De- 
troit, Mich.  Mine  office:  Central  City,  Gilpin  Co.,  Colo.  Dr.  J.  E.  Burgess, 
president  and  general  manager;  Albert  H.  Roehm,  vice-president;  Wm.C. 
Heath,  treasurer;  C.  H.  Colbum,  secretary  and  assistant  general  manager. 
Capitalization  $1,250,000,  shares  $1  par.  Has  mining  claims  in  Ontario, 
Colorado  and  Yukon,  former  being  65  acres  adjoining  the  Wilcox  property, 
on  Spider  Lake,  Cowper  township,  in  the  Parry  Sound  district.  Colorado  prop- 
erty is  the  O'Neil  mine,  near  Central  City,  carrying  ores  of  copper,  silver,  gold 
and  lead,  and  equipped  with  steam  power. 
ONTARIO  DEVELOPMENT  CO.  ONTARIO. 

Office:  care  of  Frank  Howard,  Munising,  Mich.  M.  J.  Morrisey,  sec- 
retary and  treasurer.  Organized  under  laws  of  Ontario,  with  capitalization 
$150,000.  Lands,  320  acres,  40  miles  north  of  Sault  Ste.  Marie,  Ontario,  and 
just  noith  of  Goulais  Bay,  opened  by  14  sliallow  pits,  deepest  24',  showing 
an  8'  vein  of  ore,  with  quartz  gangue.  giving  good  assays  in  copper. 
ONTARIO  GOLD  ft  COPPER  MINING  CO.  ARIZONA. 

Office:  care  of  A.  C.  Burmistcr,  manager,  Pre^cott,  Ariz. 
ONTARIO  MINE.  WASHINGTON. 

Mine  office:  Snohomish,  Snohomish   Co.,  Wash.     Has  a    400'    tunnel, 
cutting  a  12'  vein. 
ONTARIO  SMELTING  CO.  ONTARIO. 

Letter  returned  unclaimed  from  former  mine  office,  Massey  Station, 
Algoma,  Ont.     Lands  were  said  to  show  auriferous  chalcopyrite,  assaying 
3.5%  to  6%  copper. 
O»0KIEP  MINE.  CAPE  COLONY. 

Owned  by  Cape  Copper  Co.,  Ltd. 
OPAL  GOLD  MINING  CO.  WASHINGTON. 

Mine  office:  Chesaw,  Okanogan  Co.,  Wash.    J.  P.  Blaine,  superintendent, 
at  last  accounts.     Ores  carry  gold,  silver  and  copper.     Has  steam  p>ower. 
OPHIR  CONSOLIDATED  GOLD  ft  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Florence,  Pinal  Co., 
Aris.  Lftnds,  7  claimB,  in  the  Twin  Buttes  district,  15  miles  east  of  Florence 
and  drca  4  miles  from  the  Gila  river  ^  said  to  show  a  30'  vein  carrying  a  4'  pay- 
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streak  showing  15%  copper,  with  fair  ^nld  and  silver  values,  on  th©  McKinlcy 

claim. 

OPHIR  COHSOLIDATED  MINES  CO.  COLORADO. 

MiiicoHice^:  relluriil^  Sim  Miguel  Co.,  CoK,  and  Ames,  San  MigiuH  L^*- 
Colo.     W    S.  Buckley,  uiauaf^er      Ores  carry  gold,  silver,  If5i4l  and  copper, 
latter  secured  in   srnall   tiuaiititSes,    as  a  by-prt>dijct.     Has  dectric   power, 
r>0-fitainp  mill  and  ItKhtmx  cyanide  plant,  employing  a  considerable  forc'c*. 
OPHIR  COPPER  MINING  CO.  MONTANA, 

Ofliee:  404-S5  Dearlwm  St.,  Chicago,  Ilk,  Mine  office;  Butte,  Silver  Bow 
Co.,  Mont,  Edw  Ryan  Woodlo,  president;  Samuel  W.  McMunn,  vitse-pres- 
ident;  Ix>rene  Sheetz,  secretary:  Matthews  S.  Bradley,  treasurer;  Sampson 
W.  Hall,  superintendent.  Organised  July  25,  1902,  imder  laws  of  South 
Dakota,  with  capitalization  $1,CMX)«(XK),  sharcM  SI  jmr,  in  550.000  temporary 
preference  shares  and  4;jO,0<X)  deferred  shares;  issuetl,  $520,tK)0,  I^andi*,  one 
ptitentcil  claim,  area  20  acres,  in  South  Butte,  sliowing  3  veina,  of  5',  :iO'  and 
50'  average  %\'idth,  canying  chalcopjTite  and  bornite»  a^^ajdng  10^^,  to 
38%  copper,  29  oz,  silver  and  S2.20  gold  per  ton,  with  molyLxlenite  and  oc- 
cassional lead.  Has  a  256'  working  sliaft  and  two  50'  aii^shafU,  with  about 
5,000'  of  undergroimd  openings  and  14 1,000  cubic  feet  of  stoping,  from  wludi 
production,  previous  to  1893,  wasi  IGJOO  tons  of  ore,  of  $17 5,01)0  gross  value, 
giving  an  average  of  $16.45  per  'on.  Principal  %^alue8  are  in  silver,  but 
copper  undoubtedly  will  predominate  at  depth,  indiciitionH  in  this  mine  and 
experience  of  otlier  niiiics  in  the  distriet  supf>orting  this  hypothesis.  Ha»  a 
180-h.  p.  ateam  plant,  with  hoist  good  for  1,000',  a  O-drill  Hand  air-corn prvssor 
and  a  30x40'  carpenter  and  machine  shop.  Idle  since  1903.  Property  con- 
sidered promising,  though  Bmall, 
OPHIR  GOLD  A  COPPER  BONING  CO. 

OHice:  8|x>laine,  Wasli.  Property  is 
Helena,  Lewis  &  Clark  county,  Montauii. 
OPHIR  HILL  CONSOLIDATED  MINING  CO, 

Mtiie otlice^  Oplur,  Too.  Ic  Co, ,  V t ah.  E 
cany  apld,  silver,  leatl,  copper  and  /.inc,  wnth  vnUics  mainly  in  silver  and  lead. 
Has  water,  steam  and  electric  power,  and  a  LW-ton  concentrator,  employing 
about  100  men.  Is  contnjiled  by  Senator  W,  A.  Clark,  of  Mont-ana,  and  is 
pp<?rated  as  a  close  corporation,  no  information  being  given  out,  but  mine  is 
ttpposcdly  profitable. 
^-^PHIR  MNE.  MONTANA. 

iSold,  March,  190<j,  to  Butte  Centra!  Cbpper  Mining  ^  Smelting  Co. 
OPHIR  MINING  &  DEVELOPING  CO.  MONTANA. 

Claimed,  in  advertisements,  to  liave  property  in  Butte,  Montana.     Pci> 
haps  Hivmc  as  Ophir  Copper  Mining  Oo 
OPHIR  QUEEN  rflNING  CO.  UTAH. 

Oiriec:  Cedar  River,  Mich.  Mine  oflice:  Ophir,  Tooele  Co.,  Utali. 
Samuel  Cmwlord*  secretar>^  treasurer  and  genera!  manager.  Organized  April 
19,  1902,  under  law^s  of  Utah,  with  capitaliasation  $?,iO,0(X>,  shares  25  cent« 
pftr,    lAnda,  4  claims,  area  53  acres*,  in  the  Oplur  ais^^rict,  showing  a  25*  vem. 


MONTANA. 

in   the   Blackfoot  district,   lusir 
Pref*tmiably  idle, 

UTAH. 
W,  Clarke,  miperintendent.    Ores 
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giving  aaBa3r8  of  12%  copper,  10%  lead,  2%  to  15%  ziac,  16  oz.  silver  and  40 
cents  gold  per  ton,  opened  by  a  335'  shaft  with  two  5x8'  compartments,  and 
3  tunnels,  longest  220^  and  225'.     Has  a  40-h.  p.  gasoline  hoist,  3Hlrill  Rand 
aiiMK>mpre8sor  and  power  drills.     Presumably  idle. 
OPTIMO  GOLD  ft  COPPER  MINING  CO.  MONTANA. 

Office:  Missoula,  Mont.     Mine  office:  Saltese,  Missoula  Co.,  Mont.     C.  J. 
Heidenreich,  F.  C.  Mix  and  W.  H.  Yearick,  directors.     Organized,  1904,  under 
laws  of  Montana,  with  capitalization  $1,500,0Q0»  shares  $1  par. 
OQUIRRH-BINGHAM  COPPER  CO.  UTAH  ft  WYOMING. 

Office:  1103-279  Dearborn  St.,  Chicago,  Ills.  Mine  office:  Bingham  Can- 
yon, Salt  Lake  Co.,  Utah.  "H.  A.  Bro^Ti,  superintendent.  Organized  under 
laws  of  Wyoming,  with  capitalization  $1,000,000.  Has  holdings  in  the  West 
Mountain  district  of  Utah,  where  some  good  copper  carbonates  were  shown 
in  the  upper  levels,  late  in  1904.  Also  has  lands  in  Wyoming. 
ORDENAURA  MINING  CO.  MEXICO. 

Mine  office:  Velardefia,  Durango,  Mex.     E.  K.  McCann,  manager,  at  last 
accounts.     Ores  carry  copper,  silver  and  lead. 
OREGON  COPPER  CO.  OREGON. 

Incorporated  February,  1903,  by  J.  F.  Culter,  et  al.,  of  Spokane,  Wash. 
Letter  to  company,  care  of  Culter,  returned  unclaimed,  from  Spokane. 
OREGON  GOLD  ft  COPPER  CO.  OREGON. 

Incorporated  August,  1902,  by  Anthony  Mohr,  et  al.,  of  Simipter,  Ore. 
Letter  to  company  care  of  Mohr,  returned  unclaimed,  from  Sumpter. 
OREGON  HOMESTEAD  MINING  ft  REDUCTION  CO.  OREGON. 

Office:  care  of  C.  J.  Allen,  president,  Portland,  Ore.  Frank  B.  Roberts, 
vice-president  and  general  manager;  W.  T.  Perry,  secretary  and  treasurer. 
Orgemized,  1904,  to  take  over  the  Allen  copper-gold  mine,  on  Rogue  river, 
3^  miles  south  of  Galice  creek,  Josepliine  county,  Oregon,  at  a  reported  con- 
sideration of  $750,000.  It  is  planned  to  develop  power  by  danmiing  Rogue 
river,  where  a  considerable  water  power  is  available.  Presumably  idle. 
OREGON  ORE  REDUCTION  WORKS. 

Dead.     Organized,  1900,  by  Letson  Balliet,  to  build  a  smelter  at  Portland, 
Ore.     Promoter  got  into  jail  before  smelter  was  built. 
OREGON  SHORT  LINE  MINING  CO.  NEVADA. 

Mine  office:  Pioche,  Lincoln  Co. ,  Nev.     E.  F.  Freudenthal,  superintendent . 
Ores  carry  copper,  silver  and  lead.     Idle  at  last  accounts. 
OREGON  SMELTING  ft  REFINING  CO.  OREGON. 

Office:  Postal  Telegraph  Bldg.,  New  York.  Works  ollice:  Sumpter. 
Baker  Co.,  Ora  Employs  60  men.  Walter  E.  Lindsay,  president;  G.  F. 
Holmes,  vice-president;  Wm.  S.  NiclioLs,  secretary;  E.  J.  Lindsay,  treasurer; 
Fred  D.  Fuller,  general  manager;  preceding  officers,  Scott  German  and  Jas.  H. 
Caldwell,  directors;  Chas.  Kirchen,  superintendent;  Chas.  Van  Amberg,  smel- 
ter superintendent;  John  G.  Kirchen,  mining  engineer.  Organized  March  10, 
1902,  under  laws  of  Arizona  with  capitalization  $600,000,  shares  SIO  par. 

Lands  include  a  200  acre  smelter-site,  640  acres  timber  land.s  and  40  arres 
misoeUaneous  lands.    Company  is  said  to  have  taken  a  bond  and  lea»e,  late  in 


^04 


THE  COPPER  HANDBOOK. 


1905,  on  iin  iron-sulphido  copper  mine,  circa  20  miles  from  Weiser,  WashingtoQ 
county,  Idaho, 

Tliegmelter.at  Sumpterjias  ii  4€x8S'  furnac<*  building,  46x77'  boiler-house, 
33x37'  sampling-mill,  32x0(3'  brique|ting  plant,  32x52'  laboratory  and  16x86' 
ore-bins.  Smeller  liiu*  a  SBxl'lH"^  Allls-Chalmers  funiacc.  turning  out  matte 
averaging  40%  copper,  3fKl  oz.  silver  and  $150  gold  per  ton»  8ent  for  refining  to 
the  Taf^oma  Smelting  Co.,  at  Tacoma,  Washington.  Fuel  is  wood,  costing 
$2.50  per  cord,  «oft  coal,  costing  S8  per  ton,  and  coke,  coating  S!2  per  ton.  Dur- 
ing 1905  the  smelter  tresited  8J98  tons  of  custom  ore,  making  therefrom 
174,458  \hi^,  fine  copper,  with  considerable  gold  and  silver  valuf*. 
ORE  KNOB  MME.  NORTH  CAROLINA. 

Mine  office:  New  River,  Ashe  Co,,  N.  C.  Was  opened  previous  to  18450, 
and  closed  1885,  Is  said  to  have  jHelded  not  profits  of  ftiO,302,  in  1874.  Wim  » 
finsurc  vein  of  6'  to  20'  width,  with  ncsirly  vert  ical  dip,  croi*sing  a  fonnation  of 
niicaceou^^  granite  and  mica-schiHfr,  carrjdng  inaiidy  sulphide  orca  af  high 
average  tenor,  claimed  to  average  12%  to  20%  copper,  opened  by  1 1  shafts, 
deepcr^t  mr.  HaM  a  1 50-ton  smelt4»r»  built  1902,  Idle, 
ORFORD  COPPER  CO,  NEW  JERSEY. 

Othce:  43  Exchange  PL,  New  York.  Works  office:  ConHtable  Hook,  N-  J, 
Is  controlled  by  the  International  Nickel  Co.  and  refines  nickel  matte  and  ores 
from  New  Caledonia  and  nickel-copper  malte  from  Canada,  in  addition  to  t  reat- 
ing  copper  ores  and  mattes  from  the  United  8tat€2^,  Canadii, Mexico  and  dae- 
where.  Capacity  of  plant  is  alxiut  0,rMKJ,m)O  lbs.  copper  and  1,000,000  lbs, 
metallic  nickel,  monthly.  Works  are  exccfHionaliy  well  et^uipjieil/and  com- 
pany has  a  deservedly  high  reputation  for  metallurgical  ability,  and  the  line 
qtmlityof  its  mctaUic  products, 
ORIENTAL  COPPER  CO.  ARIZONA. 

CJffice:  303  Security  Bldg.,  St.  Louis,  Mfi.  Mine  olTiee:  Cave  Creek,  Mari- 
copa Co,j  Ariz.  W*  G,  F,  I>onaldt  president;  John  B.  Cabanne,  ^^ce-presrident; 
F.  W.  Irland,  secretary  and  trt^asurer;  A.  S.  Mills,  superiniendenl,  Orgauixed 
ltN34,  under  laws  of  Arizona,  with  ea  pi  tali  nation  f2/X)0pO[Xl,  shares  $1  par 
Lands,  11  claims  and  a  millsite,  openeti  mainly  by  tunnel,  showing  ore  that 
has  given  assays  of  8.9%  copper  and  0.8  o%,  silver  per  ton,  with  occiisioimi  si 
g«^>ld  values. 
ORIENTAL  MINING  ft  BOLLING  CO.  ARIZONA. 

Olficc:  Jamestown,  N.  Y.     Mine  office:    Providence,  Yavapai  Co.,  Arix. 
A.  F.  Kent,  president;  W.  A.  Keeler,  secretary;  W.  A,  Kent,  assistant  treasurer; 
L,  B.  Kent,  superintendent.     Is  primarily  a  gold  and  sih-^er  mine,  carrying  a 
small  percentage  of  copjKT-     Has  steam  power  and  a  20-«tamp  mill 
ORIENTS  DE  THARSIS  GROUP.  SPAIN. 

Letter  ret unied  unclaimetl  from  former  mine  office,  Alosno,  Hnelva,  Spain, 
Property  is  large  gmup  of  gr»vernmervt  eonct^^ions,  inrludiug  iho  Huera,  sliow- 
mg  exten.sive  outcmps,  rcmnins  of  ancient  works  and  some  old  scnria,  Wim 
lilKitit  400  metr«.«  of  tmdcrgrotmd  development,  on  a  5%  ore  bo<ly  of  12t^ 
Tnetre*!,  a  4%  ore  imdy  of  7  motrt*ii  and  a  3.5%  ore  !>ody  of  5  met  res,  iitid  a  hody 
of  cupriforoiui  pyrites  has  been  cut  to  the  northward.     Deepest  crosscut,  about 
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90  metres  below  the  crest  of  the  hillp  is  on  a  tevel  with  the  Tharaia  i 
ore  can  be  shoveled  into  the  railroad  ure-rara.     Idle. 
ORIENT  GOLD  MINING  CO, 

Mit^e  office:  Bosaburg,  Sttn'cns  Ckx^  Wash. 
HttS  steam  power.     Presuroiil^ily  idk^. 
ORIGINAL  CONSOLIDATED  MINING  CO.  MONTANA. 

Office  and  nano:  Miner  Bldg.,  Brittc,  Silver  Bow  Co.,  Mont,  Enipl<»y>s  T.iO 
men.  Hon,  Wni.  A.  Clark,  president;  A*  H.  Wethey,  \ice-president  and  gen- 
rral  manager;  W.  M,  Bickford,  secretary;  ThoH,  Bryant^  suj>(»rinteiid€»nt; 
Jere  Hourke,  engineer  Organized  February  20,  1904,  tinder  laws  of  Washing- 
ton, with  capitalization  $10,000,000,  shares  $100  pur,  aucceeding  the  Origirml 
Mining  Co. 

Lands  include  the  Original,  West  Stewart,  East  Stewart,  Dives,  Home, 
Woolman  and  other  adjoining  praperties,  Die  Ongiiml  and  West  Stewart  being 
th«  principal  producers.  Mines  are  connectwl  underground  with  adjoining 
properties*  and  jise  oak  guides  instead  of  pine  or  other  s^jft  wcxkI,  On  the  1 ,1H)0' 
level  a  17'  vein  with  a  6'  paystrtiak,  earrj'ing  chakocite  and  bomite,  a^isaying 
up  to  42%  copper*  was  cut,  early  in  1900. 

llie  Original  mine  has  a  ^ivfXM.^*  two-compartment  whaft,  e^^uipped  with  a 
126'  **teel  gallows-frame  and  a  36x72*  N ord berg  flr^t-mot ion  duplex  hoist,  good 
for  3,000' depth. 

The  West  Stewart  ha**  a  1 ,900'  vertical  shaft,  to  be  sunk  to  2,000',  showing 
at  the  bottom  a  .W  vein  said  to  average  10%  copper,  with  fair  silver  vuliief*, 
the  ftho^^ing  in  the  lower  levels  being  better  than  above.  The  West  Stewart 
ti;*«  120'  wteel  gallow.s-frame,  and  a  hoL-it  that  is  a  duplicate  of  that  at  the  Orig- 
oal  ahufc . 

The  machinery  equipment,  in  addition  to  the  hoists,  includes  4  steam  air- 
com pressors  and  2  Ingersoll-Sergcant  al.MKimpressors  driven  by  two  200-h.  p. 
induetton  motors. 

The  ore  of  the  Original  company  is  treated  at  the  Butte  Reduction  Works, 
under  ih©  same  ownership,  located  circa  1 1^  miles  south  of  the  mine,  ore  lieing 
transported  over  the  line  of  the  Butte  Klertric  Railway  O.  IViduetion,  19(».5, 
in  estimated  at  18,000,000  pounds.  At  the  beginning  of  19t)ti,  the  prop- 
erty waa  iiaid  to  be  producing  at  the  rate  of  1,200  ton>?  of  Z,^%  ore 
daily.  The  company  tias  u  gmKl  tnanagt^ment,  and  denpitc  tlie  comparatively 
%'mall  area  of  its  landi^,  the  mine  is  a  highly  productive  and  very  valuable 
property. 
ORIGINAL  MINING  CO.  MONTANA. 

Succeeded,  Feb.  20, 1^04,  by  OrigitiaJ  Consolidated  Mining  Co. 
ORIOLE  COPPER  MINING  Cof  WYOMING. 

OHice :  Douglas^  Wyo.  Mine  office:  Clarence,  Converse  Co. ,  W'yo.  Employs 
12  men  Hon.  C-  D.  Clark,  president;  T.  H.  Howard,  vice-president;  E.  J.  Wells, 
secretar>%  treasurer  and  general  manager;  Chaw.  J.  Wells,  .superintendent. 
Orgianized  1902,  under  laws  of  Wyoming,  with  capitalization,  $750^000, 
flbara  $1  par.  Lands,  4  claims,  area  SO  acres,  in  the  War  Bonnet  district,  car- 
rying a  fi^BUTd  vein  of  8'  width,  in  granite,  opened  by  ehafta  of  75'  and  255^, 
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showing  carbonate  ore  ansaying  about  6%  copper,  with  traees  of  g^ld  and  silver 
UuH  a  4ihU.  \y  steiuu  plant,  with  htiiHt  i\m\   2-dnll    Leyner    air-t'ompr^»or. 
Company  plaiis  dti<*pening  wliafl  and  crosrtcutting. 
ORION  kiNIKG  Ca  NEW  MEXICO, 

Office:  P.  U,  Box  12,  El  Paao,  Texas.  Mine  office:  Lordnburg*  Gmni  Ck>,» 
N.  M.  A.  W.  GilTord,  manager;  B.  W.  R^indalU  supewtmdent,  Organic^d 
1898,  under  \skws  of  New  Mcxieo,  with  capitah^sation  $2OQ,00O,  shares  $1  par. 
Property  in  the  Dundee  mine,  in  the  Shakcw|>pare  district,  Grant  County,  New 
Mexico,  having  about  LOtlO'  of  umdergmnnd  npening^,  said  to  show  10tO(X3  tons 
of  ore,  with  quartz  gangue,  carrjHng  $12  to  SI  4  per  ton  in  .^old,  silver  and  cop- 
per, which  must  be  concentrated  to  afford  a  profit.  Cotujmny  also  owns  the 
Three  Friends,  Black  Hawk,  and  Orion  Extm  properties^  iu  the  Jarilla  district 
of  Otero  roim ty ,  N  "'w  M exico.  Presumably  idle. 
SOCIEDAD  MINERA  EL  ORITO.  CHILE, 

Mine  office:  El  Orito,  San  Felix  Vallenar,  Chile.     Operates  I..a4»  Brea;^ 
mines,  opened  1888^  andal^o  owns  El  Carmen  mine,  IW  deep,  opened  in  18i>7» 
flow  idle.     Protiuction,  shipped  as  matte,  is  equivalent  to  aljout  i;jO0,0Oll  lljs. 
fine  coppcf  yearly ♦ 
ORKLA  GRUBE  AKTIEBOLOG.  RQR WAY. 

Norwegian  title  of  t  Jrkla  Mining  CO.,  Ltd, 
ORKLA  MlUmO  CO.,  LTD.  NORWAY. 

Ofliees :  61 ,  Gracwimrch  St. ,  London ,  E,  C, ,  Eng.  Mine  office:  Tham.sha  vn» 
Norway,  ThoH.  Ftjarnley^  chairmati;  Ct)nKul  Christian  llmms,  general  rnana* 
ger;  preceding  officers,  P.  M.  Wikstrom  and  Thv.  Oh-og,  diroctonj.  Organ- 
ized I>ecemlH?r  7,  1004,  under  hiws  of  Norway,  under  title  ( Jrkla  Gmbe  Aktie- 
bolog,  with  capit^ilization  2,000,000  kroner,  shares  5,000  kronor  par.  Baa 
organized  a  subnidiary  comfMiny,  for  the  building  of  a  railroad  of  18.5  kilo- 
metreii,  to  transport  ore  fnun  the  niiriey  to  T^lamsllav^l. 

Land.H,  2,.^(M)iicre^,  including  mining,  timber  and  miscellaneous  lands,  with 
a  total  of  91  claims,  in  the  Meldal  and  t>rkedal  vaUcys,  Southem  county  of 
Trondhjem,     Principal  pn)pertit«  are  the  l>okken,  Hoidal  and  Dragset  mines. 

The  Lokken  mme,  opened  A.  D.  IfiiST,  has  a  200'  upper  shaft,  a- 900'  main 
shaft,  and  a  9(KV  tunnel,  shoeing  com^iderable  ore  bodies. 

The  Hoidal  mine,  openetl  A,  D,  1*580,  includes  properties  known  as  tlie 
New  Hoidal  and  Old  Hoidal,  principal  openings  being  tunnels  of  200'  and  500*. 

The  Dragset  mine  has  shaft-s  of  200'  and  300%  and  a  100'  tunnel 

The  Aamot  and  Kong  Karl  mines  have  100'  timnels  <^cli,  and  the  Victoria 
mine,  opened  circa  1870,  al*o  lias  comimratively  shght  development.  Ore  in 
sight  in  the  mines  is  estimated  at  1  ,(565.000  long  tons,  ore  occurring  in  lensea 
of  various  sizes,  as  cupriferous  pyrites  and  chalcopyrite,  in  a  brecciated  forma- 
tion of  schistose  diorite,  carrying  iron  pyrites  in  the  foot,  and  elialeopyrite  in 
the  hanging. 

The  main  dressing  plant  is  at  the  Lokken  mine,  and  aerial  trams  arts  being 
built  from  this  mill  to  the  other  mines,  for  the  transport  of  ore.  The  company 
has  its  own  potitoffiee  and  telegraph  otfico,  by  arrangement  with  the  Norwegian 
government. 
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The  piDperty  has  a  fine  water-power  in  the  Skjaenaldfos  waterfall,  and  has 
erected  at  that  point  a  power  station,  of  which  1 10  h.  p..  utilized  by  turbine, 
will  actuate  hoists  at  the  Lokken  and  Hoidal  mines.  A  2,-tOO-h.  p.  power  sta- 
tion at  the  Skjaenoldfos  waterfall  will  furnish  energy  for  an  electric  railroad 
line  of  1&5  kilometres,  running  from  Svorkmo  to  Tliamsha\*n.  This  line,  now 
under  construction,  will  carry  passengers  as  well  as  freight.  A  second 
electric  railway  will  be  built  from  Svorluno  to  the  mill  at  the  Lok< 
ken  mine,  for  ore  tran^wrt  only.  Thamsha\-n  Ls  on  tidewater,  at  the  end  of  the 
Orkedalsfjord,  which  is  an  arm  of  the  Trondhjemsfjonl.  and  tlic  company  is 
building  wharves,  at  Tham<>ha\'n.  which  will  have  automatic  loading  devices 
for  the  dispateh  of  ore.  The  railroad  company  will  have  a  steamer,  making  2 
round  trips  daily,  between  Tham5]ia>'n  and  Trondhjem. 

Company  plans  exporting  aimually.  to  C!reat  Britain,  at  lea<t  100.000  tons 
of  pyrites  and  cupriferous  pyrites,  and  liope^  to  increase  this  output  materiaUy, 
in  time. 
ORO  COBRA  linmiG  00.  ARIZOHA. 

Office:  715  Hi^  St.,  Burlington.  Iowa.  Mine  office:  Welton.  Yuma  Co., 
Aril.  EjnployB  10  men.  Thos.  WilkiiL'ion.  president  and  general  manager; 
Hon.  John  J.  Hocking,  ^-ice-president ;  S.  M.  Wilkinson,  sccretarj-;  Mark  Mur- 
phy, superintendent.  Organized  October.  1901.  imder  laws  of  Arizona,  with 
capitalizatkMi  $1,500,000.  shares  $1  par:  i^^uod.  $900,000.  .\nnual  meeting, 
second  Wednesday  in  February.  Ijind<  10  claims,  area  200  acre:».  in  the  Ells- 
worth district,  15  miles  from  the  .\riz«ina  ^  ( alifoniia  railroad,  showing 
country  rocks  of  diorite.  granite,  and  pcirph>T>'.  carr>-ing  <e\*eral  fissure  veia<  in 
<lioriteand  porphjny,  these  ranging  from  a  few  inr  ive^  to  20'  in  viidth.  showing 
oxide  and  carbonate  surface  ores  gi  ving  assa\-<  of  1 2^  J  to  1  h^'c  copper  and  $1 .50 
to  $80  combined  gold  and  silver  >*alues  per  ton.  Development  is  by  sliafts 
of  •40',  •40'  and  100',  and  by  a  tunnel  of  175'.  Company  plans  continuing  devel- 
opment work. 
ORO  COHSOUDATED  MmiHG  CO.  .  ARIZOHA. 

Office:  care  of  R.  M.  Reid.  secretary.  Colorado  Springs,  Colo.  Mine 
office:  Prescott,  Yavi^MU  Co.,  Ariz.  H.  I.  Read,  president;  O.  P.  Hopkins, 
treasurer.  Lands,  5  claims,  patented,  area  100  acre*",  in  the  Mineral  Point  dis- 
trict, 2  to  4  miles  from  two  railroads.  Ore  values  apparently  are  mainly  in 
gold,  and  the  company  claims  to  have  de\*eloped  7.000  tons  of  ore.  worth 
$9  to  $100  per  ton. 
ORO  DEHORO  MIHES,  LTD.  BRITISH  COLUMBIA. 

Succeeded  by  I>enq^  3dines,  Ltd. 
ORO  GRAHDE  HIRES  00.  ARIZOAR. 

Letter  returned  unclaimed  from  former  office,  1034  Park  Row  Bldg.,  New 
York.  Ifine  office:  Wickenburg,  Maricopa  Co..  Ariz. '  Has  upwards  of  3,300' 
of  undeiground  openings,  showing  a  laige  ore  body,  considerably  mixed  with 
eountiy  rock.  Property  is  regarded  as  promising,  but  management  is  \4ewed 
with  suqiicioiL  Idle  at  last  accounts. 
FRAHOSOO  RODR^UBZ  OROZCO  y  CA.  MEXICO. 

Office  tad  mine:  Mai^,  Zacatecas,  Mexico.    Mines  are  the  Todos  Santos, 
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BRITISH  COLUMBIA* 

Idle  for  several  years. 

JAPAN. 

JAPAH. 


I^  Nieva  y  Ancxas,  developed  by  a  175'  main  shaft,  and  a  1,000'  main  worldng 
tuiiiiel.     Ores  carry  copper,  lead,  silver  and  gold  values,  and  prop«;riy  lias  a 
T^j-ton  smelter.     Employed  about  ISO  men,  at  last  accounts. 
ORTEGA  MINING  CO.,  S.  A,  MEXICO. 

Is  the  Mexican  incorj>oration  of  Southwestern  Mining  Co. 
ORTONA  MIKE.  AUSTRALIA- 

Ollice:  care  of  A.  Linedale,  owner,  Ininelmnk,  Queensland,  Australia. 
Mine  office:  Percy ville^  Queensland,  Aiwtralia.  Is  slightly  developed,  and 
presumiibly  idle. 
ORVILLECOLD  &  COPPER  MINE  CO. 

Mine  office:  Goldun,  Koolermy  dislrictt  B,  0. 
OSAKA  ELECTROLYTIC  REFINING  CO. 

Office  and  works:  Onaka,  Japan, 
OSARUZAWA  MINE. 

Owned  by  Mitsn  Bis^lii  Goshi-Kwaisha, 
OSCEOLA  CONSOLIDATED  MIKIMG  CO,  MICfflGAH. 

Office:  30;^ 1 90  Wivshinglttn  8t.,  lioston,  Mass,  Operating  oflice:  Hough- 
ton, Mich.  Mine  office:  c Jpechee,  Houghton  Co.,  Mich.  Albert  S.  Bigelow, 
president:  Xommri  U\  Haire,  vicopresident  and  general  manager:  Wm.  J. 
Laddf  secretary  and  treaj^urer;  prtx-wling  olliccrs,  J.  llenr>'  Brookf;,  IMward  S. 
Grew%  Edwartl  R.  Hall  and  W.  A.  S.  Chrinies,  directon;;  Wm.  J.  I'reu,  general 
superintendent;  Frank  H.  H idler,  assistant  suj>erintendent;  A.  Lincoln  Bur- 
gan,  mill  suix*rintendent;  H.  B.  Claassen,  superintendent  motive  power;  Chas. 
IX  Hohl,  cliicf  engineer;  James*  P.  Ricliards,  chief  mining  captain;  Hugh  James, 
mining  captai n. Osceola  bnmch;  Joseph  Biswjinbe,  mining  captain,  North  Keor- 
earge  branch;  Frank  lenders,  mining  captain, S^iuth  Kearsarge  branch;  John  T. 
Reeder.  chief  clerk  and  purchasing  agent ;  Wm-  \'wde,  mine  clerk. 

Organized  1S73,  and  reincoqximted  1W3  for  period  of  30  years,  under 
laws  of  Michigan,  with  a^pitalization  SJ. 500 .000,  shares  $25  par;  issued^ 
$2*403,750,  leaving  3,850  shares  unissued,  in  the  treaj^ury.  Annual  meetiiig, 
second  Thursday  in  March.     Stock  ia  listed  on  the  Boaton  Stock  Exchange. 

The  following  table  gives  comparative  figures  for  calendar  years  1903, 
1904  and  1905: 

ioa3. 

924,400 

21 ,904,243 

.  10,059,638 


I 
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1904. 
1,095,520 
27.457,497 
20.472,429 


Tons  rock  stamped...... ..... 

Pounds  mineral  obtained 
Pounds  fine  copper  obtained 
Percentage  fine  copper  in 

mincraL   ..............  73.317  74.560 

Pounds  fine  copper  per  ton 

ton  of  rock ......  17.4  18.7 

Cost  of  fine  copper  per  poimd..  10.29c  9.96c 

Balance  of  asseta. . .   .$131, .559.^3        $.^5,929.40 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan. 
the  following  figures: 

Amount  of  cash  paid  in  on  capital  c^tock , $ 


1905. 
1, 007, 200  j 

24,354,391] 
18,938,965 


76.2001 

18  g| 

lOJ^Hal 

$867  J75.47  f 
1,  1905,  disclose  1 


890,628.78 


OSCEOLA.  Stv.» 

Amount  paid  in  l^  conveyance  of  property 1,609371.22 

Entireamount  invested  in  real  estate 1.299.621.47 

Amount  of  personal  estate 1.530.505.37 

Amount  of  floating  debt 1,024.575.97 

Real  estate  includes  2,120  acres,  in  4  separate  tracts,  ah^o  an  extensive 
millsite,  in  Houghton  county,  and  sundry  timber  and  miscellaneous  lands,  in 
Houghton  and  Keweenaw  counties,  Michigan.  Mines  owned  are  the  Osceola, 
North  Kearsarge,  South  Kearsarge  and  Tamarack  Junior,  the  latter  idle, 
and  the  others  active  produceis. 

The  old  Osceola  mine  was  opened  in  1873.  on  the  southern  extension  of 
the  Oalumet  con|^omerate,  six  shallow  shafts  being  sunk  thereon,  but  tliis  bed 
proving  unremunerative,  except  under  a  few  acres,  it  was  abandoned,  and 
work  was  begun  on  the  Osceola  amygdaloid,  lying  parallel  \i-ith  and  730^  east 
of  the  Oalumet  conglomerate.  The  Osceola  mine  proper,  area  720  acres,  hing 
next  south  of  the  Calumet  &  Hecia,  has  6  shafts  on  the  Osceola  bed,  which 
has  a  strike  of  approximately  X.  39°  E.,  shafts  being  numbered  from  north 
to  south.  Shafts  1  and  2  are  permanently  abandoned.  No.  3,  with  3  com- 
partments, drca  3,000^  deep,  is  idle.  No.  4  is  600^  next  south,  with  3  compart- 
ments and  about  3,700^  deep,  and  is  idle.  There  is  small  likelihood  of  shafts  3 
and  4  being  nopei^ed,  the  ground  tributary  to  them  being  neariy  exhausted, 
while  the  good  stopes  remaining  can  be  reached  from  No.  5.  No.  5, 1 ,300^  south 
of  No.  3,  is  3,900^  deep,  cut  down  and  retimbered  throughout,  in  1903.  No. 
6,  or  Opechee  shaft,  1,300^  next  south,  4,100^  deep,  shows  some  excellent  stopes 
especially  in  the  southern  drifts,  at  the  bottom.  There  is  room  on  the  com- 
pany's tract  for  one  more  shaft .  south  of  No.  6,  if  desired.  Shafts  5  and  6  have 
practically  duplicate  surface  equipments,  with  Nordberg  hobts  good  for  6.500^ 
depth.  About  60%  of  the  production  of  the  old  Oscei>la  is  secured  from  No. 
6,  and  25  power  driUs  are  woriced  in  the  two  shafts.  Crosscuts  have  been  sent 
to  the  Oalumet  conglomerate  at  various  depths,  without  encouragement,  and 
diamond  drilling  was  done  in  1904.  to  locate  and  te>t  the  Kearsarge  amygda- 
loid, on  the  Oscec^  tract,  but  the  results  presumably  were  not  of  an  especially 
encouraging  nature.  The  mine  has  a  complete  power  erjuipment ,  with  shops, 
mostly  of  stone,  and  a  large  number  of  dwellings  for  woilunen.  Water  is 
pumped  from  Lake  Superior,  for  use  of  the  mine  and  employes. 

The  Tamarack  Junior  mine,  area  120  acre^.  lying  between  the  Centennial 
and  Calumet  A  Hecla,  has  two  vertical  shafts,  on  the  Calumet  conglomerate. 
No.  2  being  3,360^  deep,  with  12  lexels  opened.  Mining  was  stopped  in  1902. 
and  exploratory  work  was  suspended  at  the  end  of  1903.  Apparently  the 
Tkmarack  Junior  is  dead  for  all  time  to  come,  so  far.  at  least. a.« the  conglom- 
erate openings  are  concerned,  with  rather  poor  prospects  of  finding  any  other 
workable  cupriferous  bed  on  the  tract. 

The  North  Kearsarge  mine,  area  1,120  acres,  lies  north  of  the  Wolverine, 
with  which  it  has  underground  connections,  and  with  which  land  has  been 
exchanged  to  the  extent  of  13^  acres,  this  trade  permitting  each  mine  to 
square  its  boundaries  with  the  strike  of  the  lode.  Shafts  are  numbered  from 
ffmtii  tQ  oortlL  No.  I  shaft,  4,000^  deep,  has  a  Nordberg  hoist  good  for  6,500^ 
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depihp  operating  two  (i-ton  skips  in  cotmterljalance.  Na  2  shaftj  abamionod* 
is  2,400'  dwp.  No.  3  slmft.  lying  1,825'  norrlicust  of  No.  I.  is  2J69'  deep 
dcvelopiug  alargc  area  of  gin hI  gniutul,  the  north  drifts  showing  best,  while  the 
Ahmeek  devclopnientii  point  to  rich  gromul  for  t lie  North  Kear?arge  toward  it* 
northern  boundary  line.  There  is  room  at  ihe  north  for  an  additiomd  shaft, 
beyond  No.  3.  The  Kearsarge  amygdaloid  Ix^i  rartges  ll}'  to  20'  in  width  iu 
this  mine,  and  ha^j  proven  very  bunt-liy,  the  mine  haxing  been  a  diftjapfKiiut* 
ment  during  1904  and  1905,  Ijut  showing  more  encijuragenicnt  in  the  early 
montliij  of  1906.  The  south  levels,  approaching  the  Wolverine  boundary,  arc 
showing  an  improvement, and  ihclower  leveb  to  the  north  arc  hiiowing  a  gain 
over  the  pour  rock  above.  Concrete  probably  will  be  substituted  for  wood,  in 
shaft  timbering. 

At  No.  1  shaft  there  in  a  .stone  eomprcs8c>r-boiise  and  30-drill  compreseor. 
Ttie  office  building,  ernnbination  inacbinc  and  carpenter  shop  and  warehouse, 
lit!  of  wood,  are  at  this  shaft.  At  No,  H  is  loeated  a  45-dnll  compressor »  with 
two-«tage  air-end  and  compound  jstcani-end,  hantig  22x48"  and  42x48*  steam 
cytinders  and  40x48*  and  3(ix'18*  water-jacket  air-cylindera  and  vertical  inter- 
coolor,  boused  in  a  25x55'  stone  an<l  brick  buUding.  with  steel  truss 
roof. 

Extensive  diamond  drilHng  wrjs  lone  at  the  North  Kearsarge,  during 
190.5,  with  excellent  results,  con  idenMe  gootl  stamp-rock  ha\'ing  been  devel- 
oped in  tlie  ftvot  and  hanging  ^^alls,  rX  points  where  the  main  lode  was  im- 
poverished. Diamond  drill  boring  frosts  $2  to  $3  per  foot,  a.=:  againBt  $6  td 
$8  per  foi>t  for  drifting. 

The  South  Koarsarge  mine»  area  160  atTGs,  lies  south  of  the  Wolveimeand 
east  of  tfie  Centennlfil.  Development  was  begim  Septeniber»  1899,  and  the 
beat  stopas  are  toward  the  Centennial  line,  the  lode  showing  about  the  same 
width  as  in  the  North  Kearsarge  and  Wolverine  mine^.  There  are  tw*o  shafts, 
1,100'  apart,  ample  for  all  future  roiiuirementH.  No.  1,  the  ncirthem  abaft, 
is  1,S50'  deep,  and  can  be  sunk  alKtut  2,(yAy  before  reaching  the  boundary  UncL 
Two  skips  are  oi>enited  in  countertm lance,  and  tlie  rock-shaft  hoitse  is  excq>- 
tionally  large  and  well  et]uipped,  as  it  also  cares  for  the  rock  from  No.  2  shaft, 
with  which  it  is  connected  by  a  l,l*TO'  trestle.  No.  2  nhaft,  1,762'  deep,  can 
be  sunk  to  a  depth  of  circii  2,800'  before  reaching  the  l^oundary  line,  llje 
surface  equipment  of  the  South  Kearsarge  b  mainly  second-hand,  but  efficient, 
and  ample  for  all  present  requirements,  including  the  old  hoist  from  No.  2 
North  Kearsarge,  raising  5-ton  skips.  The  mine  has  air-compresaors  of  5S 
drills  aggregate  c*ipucity* 

New  openings,  190.1,  in  the  various<  branches,  weFe25j845', and  have  averaged 
circa  5  uulen  yejirly,  mnce  IWl,  the  co<?t  of  all  openings  being  charged  direct  to 
operating  expc^nses,  wliich  ii^  the  plan  tliat  .*^liould  ije  followe<i  by  all  pmducing 
mines.  There  iscompamtively  little  Mck  sdeclion,  the  amount  rejected  liav- 
ing  been  about  9%  in  1904  and  12%  iu  lUO.^.  It  ib  pTopoi*ed  to  change  tho 
mining  policy  so  that  wa-ste  rock  m\\  not  be  hoisted,  the  culL^  remaining  under- 
ground and  being  u^^ed  for  filling,  m  at  the  Baltic  mine.  The  matter  of  powttf 
haulage  h  being  given  cooirideration  alst*. 
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OSCEOLA,  001 

The  Osceola  has  two  stamp-mills,  on  the  shore  of  Torch  Lake,  adjoining 
those  of  the  Tamarack.  The  old  wooden  mill,  built  1 S8G,  was  torn  down  in  1905, 
its  equipment  being  hopelessly  antiquated.  The  second  mill,  completed  1899, 
Is  135x215',  and  had  three  stamps  with  20"  pistons  and  24*  stroke,  supplied  with 
circular  shoes  and  striking  100  blows  per  minute,  at  95  lbs.  steam  pressure,  which 
stamped  above  550  tons  each,  in  a  day,  on  test  runs.  The  screens  are  circular, 
with  f'  openings,  allowing  easy  discliarge  of  coarse  copper.  The  third  mill, 
completed  1902,  standing  in  line  with  the  other,  is  of  steel,  176x213',  and  had  4 
Nordberg  heads  of  the  4-valve  type,  with  20x24*  cylinders  and  circular  mortars 
having  |'  screens  and  hydrauUc  separators.  About  20%  of  the  copper 
secured  in  milling  comes  from  the  separators  and  the  mortar  discharges.  The 
compounding  of  a  stamp,  by  superimposing  the  low-pressure  cylinder  above  the 
high-pressure  cylinder,  was  first  suggested  by  Mr.  A.  L.  Burgan ,  mill  superinten- 
dent of  the  Osceola,  and  the  idea  was  carried  into  execution  by  Mr.  B.  V.  Nord- 
berg. The  experimental  head  compoimded  in  this  manner,  known  as  the 
steeple-compound,  gave  such  satisfactory  results  that  all  8  beads  in  the  two 
Osceola  mills  liave  been  compounded.  In  these  heads  the  low-pressure  cylin- 
der gives  power  on  the  dowivstrokes  only,  while  the  superimposed  high-pres- 
sure cylind^  is  double-acting  and  raises  the  piston,  as  well  as  aiding  in  forcing 
it  down. 

The  compounding  of  the  heads  necessitated  a  considerable  increase  in 
wash-room  at  the  mills,  the  compoimded  heads  treating  circa  30%  more  rock 
than  before,  as  single^tage  stamps.  The  equipment  in  the  wash  department 
includes  110  Hodge  jigs,  having  quick  eccentric  return  motion,  ynth  6  round 
taUes  and  one  Wilfley  table  for  each  stamp,  the  latter  taking  headings  from  the 
round  taUes,  also  an  AUis-Chalmers  Chilean  mill  for  regrinding.  For  reducing 
oversize  material  from  the  mortars  of  the  stamps,  crushing  rolls  with  fixed  bear- 
ing were  introduced,  this  also  being  an  idea  original  with  Mr.  Burgan,  and 
which  is  working  well  in  practice.  Boilers  now  work  under  a  pressure  of  150 
lbs.  per  square  inch  and  as  a  consequence  of  the  various  improvements  adopted, 
the  cost  ol  stamiMng  at  the  Osceola  mills,  for  1905,  was  only  16.95  cents  per  ton 
of  2,000  pounds — so  far  as  known,  the  cheapest  milling  cast  ever  secured  at 
any  mine  crushing  rock. 

The  43x150^  sted  boiler-house,  adjoim'ng  the  mills  and  furnishing  power 
for  both,  has  three  72^  250-h.  p.  boilers  delivering  steam  at  150  lbs.  pressure, 
and  nine  84^^  250-h.  p.  boilers  operated  under  105  lUs.  pressure,  all  of  the  loco- 
motive firebox  typ&  Coal  is  brought  to  a  500-t^)n  bin  over  a  trestle,  in  railroad 
cars.  An  automatic  ash-Hiscliarge  washes  ashes  thmu^h  a  launder  by  ^-ater 
flushed  from  a  stand-pipe  at  intervals  of  3  minutes.  I>raft  is  furnished  by  a 
15(K  brick-lined  sdf-supporting  sted  stack.  An  AllLs-ChalmcrH  Corluw  engine 
runs  a  IQO-kw.  Moiigui-Gardner  direct-current  generator,  operating  incandes- 
cent and  endoeed  arc  lamps  at  220  volts. 

The  joint  pump-house  of  the  Osceola  and  Tamarack  mines,  of  steel,  35x70^ 
in  sise,  houses  two  40,000,000-gaUon  triple-expansion  Xordberg  pump-i  ha\'ing 
22^,40'  and  fiO^cylinderB,  with  three  30'horizontal  plungers  of  52^ stroke  and  42* 
daduugei  Water  is  secured  throui^  an  S^  tunnd,  nmning  1 ,275^  under  Torch 
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Lake,  drawing  water  through  3*  intake  holes,  these  gtiapdiiig  against  clog- 
ging by  ice.  Rock  h  huuled  from  mine  to  mill  by  the  Hancock  4c  Calumet  rail- 
road. 

Production  of  fine  copper  was  20,472,429  lbs.  in  1904  and  18,938,905  lbs. 
10  1905,  the  dt^crease  being  caused  by  a  combination  of  fortuitous  circum- 
stances, including  a  serious  dynamite  explosion  in  the  North  Keairsarge,  strikes. 
and  a  lessened  percentage  of  copper  in  the  North  Kearsarge  rock.  For  190U  a 
largerpnxluction  should  be  secured.  Dividends,  suspended  during  1902-1903, 
were  $2  in  1904,  and  $6  in  1905,  while  the  first  semi-annual  dividend  of  1906, 
paid  July  27,  was  $6,  forealiadowing  $12  profit  disbur94?menta  for  the  year. 
The  Osceola  Comsolidated  is  a  large  and  valuable  proi>erty,  and  while  result^s  in 
the  pant  have  not  been  sceured  as  quickly  iw  hoped  by  sliareholders,  the  profits 
now  being  earned  are  much  the  largest  in  the  history  of  the  company,  and  with 
the  anticipated  bettennent  in  the  North  Kearsarge,  the  eflicient  work  now  in^ 
progresis  will  yield  a  full  measure  of  financial  reward.  ^| 

OSCEOLA  GOLD  &  COPPER  MINING  CO,  WYOMING. 

IVopcrty  .sold,  circa  1902,  to  North  American  Uopi>crCo. 
OSCEOLA  jtmiOR  MIMNG  CO.  WYOMING. 

Office:  Rawlins,  Wyo,     Mine  office:  Dillon,  Carbon  Co,,  Wyo.     J.    M.   h 
Rumsey,    secretary j  A.    L-    Clendeniiin,   su|>erintendent.     I^anda,    near   ^hefl 
Ferris- Ilaggarty  mine,  have  an  old  120'  tunnel,  and  work  was  resumed,  and  a 
new  tunnel  startedt  Februar\%  1906, 
OSCURO  COPPER  CO.  M 

Office:  cure  of  H,  A,  Hideout,  Wollaaton,  Mass,     Organized  March,  1903,  'V 
with  capitalisation  $2.50,000.* 
OSE  MINE.  JAPAN. 

Mine  office:  Ose-mura,  Kita-gori,  lyo,  Japan.     Ore  occurs  in  lenises,  largest  ■ 
230'  long,  100'  wide  and  43'  deep,  carr>'ing  eJialcopyrite  averaging  3%  to  4%  ™ 
copper.     Production*  1900,  was  9,43tj  lbs,  fine  copper, 
OSHKOSH-WYOMIHG  MINING  CO,  WYOMING. 

Office:  365  Tenth  8t.,  Oshko.sh,  Wis.     Mine  office:  Dillon,  Carbon  Co., 
Wyo.     O.  A.  Koch,  president;  E.  E.  Mullian,  \ice-president;  IL  U,  Granberg. 
secretary,  treasurer  and  general  manager;  Frank  Earle»  consulting  engineer. 
Organized   June    20,    UX)4,    under   laws  of  Wyoming,   with   Ciipitalization  fl 
81,000,000.  shares  $1  par;  issued.  $215,000.     Landi?,  1 1  claims,  area  225  acres,  " 
in  the  Battle  Lake  district,  showing  country  rocks  of  quart dte  and  gabbro, 
t^rrying4fi8aureveing  ingabbro,  of  22'  estimated  average  width,  opened  by 
shafts  of  32' and  72' and  a  22'  tiume!,  showing  mrflachit^,  azurite  and  chal- 
copyrite,  estimate  to  carry  average  values  of  18%  copper. 
LOS  OSOS  MINE.  CALIFORNIA. 

Office:  care  of  J.  M.  Gleaves  Estate,  owner.  Ban  Francisco,  CaL     Mine, 
Dear  Ban  Luis  Obij^po,  San  Luii*  tjbispo  county,  California,  i^opened  on  a  fissure 
vein,  carrying  copper  ore  with  porphjTntic  gangue,  traveralng  aandstone  and 
shales.     Idle  since  circa  1S<3,5, 
OTAVI  MINES  &  RAILWAY  CO,  GERMAN  SOUTHWEST  AFRICA. 

English  title  of  Otavi  Miiien-  and  Eisenbahn-Ocsellschaft. 


OTAVI-^VERFLOW.  903 

OTAVI  MINEN-  UITD  EISENBAHN-  GERMAN  SOUTHWEST  AFRICA. 

GESELLSCHAFT. 

Offices:  14,  Behrenstrasse,  Berlin,  W.  Germany.  Mine  office:  Swakop- 
miind,  German  Southwest  Africa.  A.  Schoeller,  chairman;  Dr.  P.  D.  Fisher, 
vice-chairman;  A.  Gaedertz,  general  manager;  F.  Miiller  von  der  Werra 
and  Dr.  P.  Gloner,  assistant  general  managers;  Dr.  P.  Schwabach,  general 
counsel;  Th.  Gathmann,  mine  superintendent;  Tob.  Toennesen,  engineer 
in  charge  of  railway.  Organized  1900,  under  laws  of  Germany,  with  cap- 
italization 20,000,000  marks,  shares  100  marks  par,  in  20  series  of  10,000 
shares  each. 

Lands,  500  square  miles,  freehold,  including  the  Otavi  and  Tsinneb 
copper  mines,  in  Ovamboland.  Latter  has  been  developed  largely  and  can 
begin  production  upon  a  considerable  scale,  when  given  rail  facilities  and 
a  smelter.  A  railroad  line  of  570  kilometres  is  now  being  built  from  Alex- 
andre, Portuguese  Southwest  Africa,  to  the  mines,  by  the  firm  of  Arthur 
Kdppel,  at  an  approximate  cost  of  $4,500,000,  and  should  be  completed 
before  the  end  of  1907.  The  mines  are  decidedly  promising,  and  the  com- 
pany is  financially  strong,  and  managed  by  experienced  men. 
OTTUMWA  COPPER  CO.  WYOMING. 

Office:  Laramie,  Wyo.  Mine  office:  Holmes,  Albany  Co.,  Wyo.  C.  B. 
Richey,  president;  W.  B.  Russey,  secretary  and  treasurer.  Lands  are 
the  Ottumwa  group  of  claims,  about  6  miles  southeast  of  the  Rambler  mine 
and  9  miles  from  Holmes.  Development  is  by  a  280^  tunnel,  not  yet  to  the 
vein,  which  carries  ore  of  concentrating  grade.  • 

0UEI>-MOUGRAS  COPPER  &  IRON  CO.,  LTD.  ALGERIA. 

Offices:  135,  Wellington  St.,  Glasgow,  Scotland.    J.  A.  French,  secre- 
tary.    Organized  Oct.  9,  1903,  with  capitaUzation  £12,500,  sliares  £1  par; 
issued,  £4,811.    Organized  to  carry  on  mining  in  Algeria,  or  elsewhere. 
COMPAffU  MINERA  LAS  OURAS.  MEXICO. 

Mine   office:   TepezaU,   Aguascalientes,   Mex.     Gabriel  Chaves,    super- 
intendent.    Has  copper  and  silver  ores. 
OURAY  CHIEF  MINING  CO.  COLORADO. 

Office:    Youngstown,    Ohio.     Mine    office:    Ouray,    Ouray    Co.,    Colo. 
W.  D.  Euwer,  president ;  John  Beil,  secretary ;  DaWd  Ward,  superintendent. 
Ores  carry  gold,  silver  and  copper.     Has  gasoline  power. 
SUCESldN  RAMdN  F.  OVALLE.  CHILE. 

Mine   office:   Carrizal   Alto,    Freirina,    Atacama,    Chile.     Operates   the 
Canto  del  Agua  mine,  opened  1870,  also  fhe  Santa  Margarita  mine,  700' 
deep,  and  about  a  dozen  smaller  properties.     Production,  in  form  of  matte 
when  exported,  averages  circa  1,250,000  lbs.  fine  copper  yeariy. 
OVERFLOW  MINES  (NO  LIABILITY.)  AUSTRALU. 

Offices:  18,  Bridge  St.,  Sydney,  N.  S.  W.,  Australia,  Mine  office; 
Bobadah,  N.  S.  W.,  Australia.  T.  H.  Palmer,  manager.  Ores  carry  gold, 
silver,  lead  and  copper.  Has  a  Ball  mill,  40-ton  cyanide  plant  and  50-ton 
smelter.    Employed  about  150  men,  at  last  accounts. 
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tng  development  work  anj  preparing  the  property  for  ft  daily  productic 
of  500  toiiB  of  ore.  Tfie  cost  of  the  mil  road  is  estimated  at  $300,000^  h 
duding  a  light  equipment,  tind  the  com  puny  reixirts  that  finaiieial  arrangii 
meDts  for  buUdiiig  thv  line  were  practically  completeil,  early  in  1906.  Thi 
property  has  Ix'on  favorably  rt^jMrted  ujx)!!  by  iJr.  Pratt,  an  authority 
deservedly  high  standing,  unJ  the  management  of  tlie  mine  seems  con 
fier\'ative  and  bnsineMike. 
PACIFIC  CONSOLIDATED  MIIfING  &  SMELTING  CO,  UTAH 

Office:  care  ofVillard   F.    Snytler,   president,   ^alt   Lake   City,    Utai 
C  O,  Ellingw^od,  secretary  and  treasurer.     Organized  October,    1902,  \vi\ 
capitalization   $l,rjOO,000,  shares  $5  par^  to  develop  the  Amy  and  Baltimoii 
groups  of  29  cloinx'?,  in  the  Merrimac  district  of  Utah.     Presumably  iille 
PACIFIC  COPPER  CO.  MICHIGAl 

Office:  303-l9fl  Washitigtoii  St.,  Boston,  Masi*.  Mine  office:  Hotighton 
Houglilon  Co.,  Mich.  Albert  S.  Bigelow^  president;  Arthur  C  8tanwoo( 
treasurer.  Organi»etl  August,  1890,  under  laws  of  Michigan,  with  capita 
i^ation  $l,l>00,fKK),  shares  $25  par;  paid  in,  $2.  Emkd  PJ<J5  with  cash 
hand,  $922,55.  Lani.U,  9G0  acivs,  ]uat  northwest  of  IIm?  Atlantic 
supposed  to  carry  the  northern  extension  of  tlie  Atlantic  ashbed,  on  wl 
a  little  work  wii^  don<%  prevjons  to  organ iJiatioa  of  the  company  in  I 
flince  whirh  time  the  pn>|X"rty  has  U'en  it  He. 
PACIFIC  GOLD  &  COPPER  CO. 

No   *li*finite    infornmtion    obtainable.     Prchident'H  oflicie   said    to    to   I 
"in  th^  saddle,'*  hence  it  in  to  Ije  presumed  that  the  secretary's  office  is  **ui 
dcr  iiis  hut/' 
PACIFIC  GOLD  &  COPPER  MIWIKG  CO.  MEXIOC 

Ofliot*:  308  East  Ninth  St.,  Ivan.'^a:^  City,  Mo.     J.  J.  Myers,  presideol 
D.  C.     Rhodes,  secretary.     Organized    under    laws  of    l?outh    Dakota 
develop  ext-ensivc    mineral    lioldings    in    the   Taviclie    diirtrict 
Mevico. 
PACIFIC  MINING  &.  DEVELOPMENT  CO. 

Dt'ad.      Ltiiids   so  id 
PACIFIC  MINING  &  METALS  CO. 

Office:  213  Kittn?dge  Bldg,,  Denver,  Colo.  Letter  returned  unclainiied 
from  former  mine  office,  Tuci^on,  Pima  Co,,  Ariz.  John  Rutt-seQ,  president ; 
F.  A-  Hunt,  secni?tar>^ ;  John  D.  Coplen.  treasurer  and  general  mamiger.  Organ- 
ized January  7,  1903,  under  laws  of  Arizona,  with  capitalisation  $10,000,000, 
shares  SI  par.  Lands,  30  claims^  in  two  groups,  with  miscellaneous  holdings 
giving  a  total  area  of  760  acres.  The  north  group  is  on  Pinto  Creek,  20 
miles  west  of  Globe,  Gila  county,  and  the  south  group  m  the  Canada  del  Ore 
district  of  Pinal  county;  fonner  group  showing  eoiiniry  rocks'  of  schists  and 
porpliyry,  and  south  group  sho\\ing  granite- ix*rphyry  country  rock.  South 
group  is  said  to  average  5%  copper  from  carbonate,  oxide  and  sidphide  orea» 
The  north  irroup  has  3,309'  of  underground  o^xmings,  and  tlie  south  group 
$$(/,  claimed  by  comptmy  to  show  2,000,000  tons  of  ore.  Tlie  Globe  prop- 
erty is  regarded  as  one  of  considerable  promise,     Prx^sumablv  idle 
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PACIFIC  SMELTING  CO.,  LTD.  CHILE. 

Office:  32,  Great  George  St.,  Westminster,  London,  S.  W.,  Eng.  Mine 
oflioe:  Taltai,  Antofagasta,  Atacama,  Chile.  Employs  160  men.  Geo.  A. 
Wataon,  chairman;  preceding  officer,  F.  S.  Bishop,  J.  H.  Collins,  H.  F.  Col- 
lins and  H.  Fisher,  directors;  J.  H.  Mehnose,  secretary;  Alfred  Radcliflfe, 
general  manager;  Samuel  Jenkin,  mine  captain.  Organized  July  29,  1902, 
as  successor  of  the  Smelting  Corporation,  Ltd.,  \\'ith  capitalization  £100,800, 
shares  £1  par;  issued,  £25,107.  Debentures,  £240,000  authorized  and 
£3,000  issued,  at  5%,  which  were  retired,  1905. 

Lands,  sundry  mining  claims,  in  the  Canchas  district,  30  miles  from 
Taltai,  carrying  a  fissure  vein  of  circa  40*  width,  showing  carbonate  copper 
ores,  with  ferruginous  gangue.  Mining  operations  are  as  yet  in  an  inital 
stage.  The  smelter,  at  Taltai,  was  blo^-n  in  March,  1904,  but  as  yet  treats 
custom  ores  only.  Smelter  is  served  by  the  Taltai  railway,  a  spur  of  which 
enters  the  works,  while  the  main  line  is  not  far  distant  from  the  mine.  Smel- 
ter has  revolving  caldners,  3  reverberatory  furnaces  and  an  80-ton  blast- 
furnace. Monthly  production  is  circa  250  tons  of  matte,  of  about  55%  cop- 
per tenor,  and  output  of  fine  copper  for  1905  is  estimated  at  3,700,000  pounds. 
PACIFIC  STEEL  CO.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  former  mine  office,  Albemi,  Vancouver 
Isld.,  B.  C. 
PA60EAT  COPPER  CO.  CELEBES. 

Holds  sundry  copper  claims  in  the  Pagoeat  district,  on  the  northern  part 
of  the  island  of  Celebes,  Dutch  East  Indies.  Company  is  composed  of  men 
connected  with  a  prominent  steamship  hne  of  Amsterdam,  Holland.  Lands 
show  numerous  veins,  ranging  4'  to  5'  in  width,  carrying  carbonate  ores, 
chalcocite  and  chalcopyrite,  in  quartz  gangue,  of  average  assay  tenor  of  about 
10%  copper,  with  small  gold  and  silver  values.  Management  is  composed 
of  exceUent  people,  who  lack  mining  experience.  Was  developing,  at  last 
accounts. 
PAHAQUARRY  COPPER  CO.  NEW  JERSEY. 

Office:  Bangor,  Pa.  Lands  are  mineral  rights  to  1,028  acres,  in  Paha- 
quarry  township,  Warren  county,  New  Jersey,  formerly  worked  as  a  copper 
mine,  showing  low-grade  ores  in  the  old  workings.  Company  was  said, 
March,  1906,  to  have  placed  an  order  with  the  Colorado  Iron  Works  Co. 
for  milling  machinery,  including  2  sets  of  16x30^  Standard  rolls,  4  sets 
of  10x30*'  Standard  rolls,  and  22  impact  screens.  Is  said  to  have  a  200-ton 
concentrator,  but  probably  mill  is  of  smaller  capacity. 
PALACE  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  1104  D.  S.  Morgan  Bldg.,  Bu^alo,  N.  Y.  Mine  office:  Wicken- 
burg,  Maricopa  Co.,  Ariz.  Geo.  A.  Sanborn,  president;  C.  M.  Clark,  vice- 
president  and  general  manager;  M.  W.  Fuller,  secretary;  Dr.  C.  H.  W.  Auel, 
treasurer;  D.  Ainsworth,  engineer.  Organized  Nov.  10,  1902,  under  laws 
of  Arizona,  with  capitalization  $3,000,000^  shares  $1  par.  Lands,  23  claims, 
in  three  groups.  The  Union  mine,  apparently  one  claim  only,  in  the  Win- 
ifred diatrict,  has  »  400^  main  shafts  with  about  2^200^  of  undex^ground  open- 
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mps,  claimed  to  show  jtood  values  in  gold,  silver  and  copper.  Tlve  Ains^vorth 
group,  8  miles  iH>ut beast  of  Wickenbiirg,  has  4  piosj^ect  shafts,  dwpest  4tr. 
The  third  ^roiip,  known  as  the  Tip  Top,  is  in  the  Bnulshttw  Mountains. 

Tlie  mt'tliods  of  promotion  tollovved  in  placing  tlie  <i*toci£  of  this  cona- 
pany  arc  &elf-condeninator\^  und  would  damn  any  set  of  directors,  no  matter 
whom  they  might  lx».  Stock,  all  common,  is  sold  at  three  prices,  viz.,  25 
cents^  50  cents,  and  one  dollar  per  sliare.  The  man  who  buys  for  25  oenla 
g:ets  just  filiares,  tlie  man  who  buys  for  50  centa  get«  n  partial  guaranter, 
and  the  man  who  buys  for  a  dollar  gets  a  guarantee  of  3^%  annually,  for 
20  years,  which  is  70  cents  on  the  dollar,  leaving  him  out  tlie  use  of  75  cents 
for  an  average  term  of  ten  year.s^  und  ixijnng  5  cents  jier  sliare  more  than 
his  neighbor,  at  the  outset.  Any  ''guaranti-etr'  mining  .stock  is  a  delusion 
and  a  snar*?.  Either  the  j^iianintee  is  worthleks,  or  the  "sucker"  who  buy^ 
it  pays  cash  in  advance,  not  only  for  every  cent  guaranteed  him,  but  also 
for  the  cost  of  gtiaranty,  eo.st  of  promotion  and  the  salary  and  expenses  of 
whoever  may  Ix*  working  the  game. 
PALM  DEVELOPMENT  CO.  CALIFORNU* 

Ottict:  care  of  E.  M.  Ros«,  Loh  Angeles,  Cal.  I^ande,  23  mile>  nortlwa»t 
of  Actotij  Los  Angeles  county,  California,  show  auriferous  ajid  argentiferous 
malachite,  occurring  as  nr-placements  in  a  porpfi>T*itic  dike  avrrajjing  I8i>' 
width,  traceable  \}i  miles.  Has  three  slmftw,  doepc»Ht  125',  Had  a  Cach- 
ing plant,  but  water  su]>ply  gave  out.  Idle  for  several  yean*. 
PALMER  MOUirrAlN  COPPER  WASHINGTOH. 

MUTING  &  MILLING  CO. 

Offi(^*;   Spokane,    Wawh.     Mine   office:    Ijoomis,   Okanogan  Co.,   Wash, 
Organized    under   laws   of    Wat^liington,     with    capitalijEation    $1,500,000. 
Ijjinds,  s^inilry  chdmH,  on  Palmer  Mountain. 
PALOMA  MINING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  offii>»,  Springfield »   Ills.     Mine 
office:   Ayutla,  Jalisco,   Mexico,,    LaniU  include  l^a   Puerta,   I*i   Falda,   La 
Cliapujia  and  La  Providencia  mines,  in  the  vicinity  of  San  Antonio  de  La? 
Morin.     Mine  is  ssiid  to  have  a  25-ton  experimental  mill. 
PAN-AMERICAN  EXPLORATION  CO.  MEXICO. 

Succeeded  l>y  CMcomM  Mines  &  Smelter  Co. 
PAN-AMERICAn'  mine?  CO.  MEXICO. 

Presu!imL>ly  dead.  Lc»tters  retun>ed  from  former  office  and  mine  office. 
PAN-AMERICAN  MINING  &  SMELTING  CO.  ARIZONA  &  MEXICO. 

Office:  905-11  Hroudway,  New  York.  Mine  offieen:  Prescott,  Yavapai 
C6.,  Ariz.,  and  Maguarachic,  Chihuahua,  Mexico.  A.  Howard  Skinner, 
preffldent;  Hurry  F.  Lindsley,  aecretar>'  and  treasurer;  Bowling  Grwrn  Tru.'^t 
Co.,  New  York,  n^gintnir.  Organised  uniler  laws  of  Arixona,  with  capital- 
ization S15,0f>0,fMW,  8hare8  S5  par,  in  $3,000,000  prefcmni  7%  etock  and 
$12,000,000  common  stock. 

This  company  was  promoted  by  the  notorious  Dr.  R.  C.  Flower,  who 
was  ffuccet*sful  in  swindling  many  unsuspecling  American  investors,  and 
who,  at  last  accounts,  was  supposed  to  be  traveling  in  MeKioo^  in  various 
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disguises,  and  hitting  the  high  spots  only.  The  company  was  also  assisted 
in  securing  the  Quel^radillas  mine,  of  Parral,  by  Grant  G.  Gillett,  the  cattle 
plunger,  who  left  Kinsas  City  between  two  suns,  leaving  also  a  large  num- 
ber of  creditors.  1  hat  preeminent  firm  of  muiing  swindlers,  L.  E.  Pike 
&  Co.,  of  294  Wash  ngton  St.,  Boston,  Mass.,  also  aided  in  the  promotion. 
Tlie  company  succet  ded  tlie  Lone  Pine  Mining  Co.,  alias  the  Arizona,  East- 
em  &  Montana  Smc  ting  &  Ore  Purchasing  Co.,  of  most  un.savory  memory, 
succeeding  the  Buenos  Aires  Mining  Co.,  Urique  Gold  Mining  Co.,  Sunset 
Mining  Co.  and  La  Paz  Mining  Co.,  which  may  or  may  not  have  had  ore 
of  payable  grade.  Several  mines  were  abandoned,  witliout  taking  final 
titles.  The  Quebradillas  mine,  of  Parral,  was  optioned  by  Gillett,  but  the 
bond  was  allowed  to  lapse.  The  various  Mexican  lioldings  of  the  Pan-Amer- 
ican company,  some  of  which  may  or  may  not  still  be  hekl,  included  the  Rec- 
ompensa  group,  at  Maguarachic,  the  Hernandez  group  at  Miilaca,  and  La 
Liga  and  Santa  Camilla  mines,  at  Concepci6n,  all  of  Chihuahua,  Mexico, 
also  the  Ambidexter  group,  in  Arizona,  located  circa  1900,  on  wliich  no  ore 
was  found. 
PAIfTEIDAL  COPPER  CO.,  LTD.  WALES. 

Offices:  21,  Lawrence  Lane,  London,  E.  C,  Eng.     G.  Thompson,  sec- 
retary.    Organized  Nov.  15,  1898,  with  capitalization  £25,000,  shares  £1 
par:  issued,  £16,007.     Property  is  mineral  rights  to  two  farms,  in  Merion- 
ethshire, Wales.     Inactive  for  some  years. 
PANUCO  COPPER  CO.,  LTD.  MEXICO. 

Lands  sold,  circa  1905,  to  Continental  Copper  Co.  Described  in  Vol.  V. 
PAlfULCILLO  COPPER  CO.  CHILE. 

Succeeded,  1898,  by  Central  Chili  Copper  Co.,  Ltd. 

PAPAOO  Mmmo  CO.  Arizona. 

Letter  returned  unclaimed  from  former  mine  office,  \ztec,  Arizona. 
PAPOVSKI  MmE.  SIBERIA. 

Office   and   mine:   Semipalatinsk,    Siberia.     Owned   and   operated*  by 
Papov's  Successors.     Production,  1899,  was  129,497  lbs.  fine  copper. 
PARADISE  DEVELOPMENT  CO.  ARIZONA. 

Office:  care  of  F.  B.  Dorr,  secretary,  and  treasurer  Douglas,  Ariz.  Mine 
office.  Paradise,  Cochise  Co.,  Ariz.  E.  C.  Huxtable,  president;  J.  L.  An- 
drews, vice-president;  S.  S.  Badger,  consulting  engineer^  preceding  officers 
and  R.  A.  Hall,  directors.  Lands,  known  as  the  Morning  Star  group,  lying 
west  of  the  Cochise  Consolidated  Copper  Co.,  in  the  Chiracahua  Mountain, 
have  a  90^  tunnel,  sho^-ing  a  little  carbonate  and  sulphide  ores,  giving  assays 
as  hig\i  as  $40  per  ton,  in  combine<l  copper,  silver  and  gold  values. 
PARADOX  COPPER-GOLD  MINING  CO.  COLORADO. 

Absorbed,  1903,  by  San  Juan  Smelting  &  Refining  Co. 
PARADOX  MINING  &  MILLING  CO. 

Office:  Grand  Junction,  Colo.  Mine  office:  Paradox,  Montrose  Co., 
Colo.  Employs  6  men.  J.  A.  McCuUoch,  president;  T.  W.  James,  vioe- 
preadent;  A.  A.  Miller,  secretary  and  general  manager;  D.  T.  Stone,  trean- 
luner.    Organiied  Januaiy  25,  1905,  under  laws  o^  Colorado,  with  capital- 
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izatian  $1,500,000,  shareB  $1  par;  issued,  $877,300.  Lands,  12  claims,  %] 
circa  110  acres,  also  a  5-acrc^  itiiUsitc,  in  tlie  La  Sal  and  Parmiox  districts, 
showing:  country  rocks  of  limestone,  sandstono,  Bliales  anil  quart zitc,  with 
intrnaivL*  {x^rphyry,  carrying  3  fissure  and  contact  veins  of  2'  to  7'  widtl), 
ofxnied  by  tunnels  of  85',  100',  2(Ky  and  400',  show-ing  melaconite  and  argent- 
ite,  p^iving  assay  values  of  3%  to  75%  copper,  arid  1  oz.  to  1,»}<)0  Ot.  silver 
pt*r  ton,  with  a  trace  of  gold.  Properly  h  65  miles  from  a  railroa^l,  and  i^ 
rencbed  by  a  good  waggon -road.  Company  plana  continuing  development. 
PARAMATTA  COPPER  MIHES,  LTD.         '  AUSTRALIA. 

Offices:  22,  Chancery  l^ane,  London,  E.  C,  Eng.,  and  29,  bis,  Rue 
Nationale,  Lille,  France,  Mine  ofTices:  Wallaroo,  Daly  Co.,  and  North 
Yeltft^  Daly  O?,,  I^nith  Atistndia.  E.  I>er\aux,  chairman;  L.  C  Han- 
cock, mine  marmger;  H.  Fhiqirt^sne,  secretary.  Organized  May  IS,  1899, 
with  eiipitulixation  £2nn.0(K^  shan-s  £1  fiar;  issued,  £1US,500.  I>el»en- 
tures,  £20,000  authorized.  £9,300  LsHued,  at  5%.  Lands,  i;ilO  acn-s,  held 
on  99-year  leane,  at  annual  rental  of  Si  pt^r  acre,  plus  2^^%  net  proftti5. 
Pro[>erty  inclmleH  tlie  Paramatta,  Yelta,  Wlical  Hughes,  and  Wheal  Jaiiied 
mines.  The  Paranmtta,  adjoining  the  Wallaroo  mines  of  the  Wallaroo  A 
Moonta,  is  an  old  and  important  producer,  n*opened,  1900,  by  present  owners. 
iVepest  shaft  is  TrOO',  l>ottomed  in  a  vein  ranging  up  to  8'  widtli,  with  richest 
portions  carrying  up  to  25^'r  copper,  and  having  alx>ut  50,^KK)  Ions  of  ore 
reeiiTves.  Tht*  P.^ramatta  tw^  Ivcn  given  a  modern  boi.sting  and  dressing 
plant,  concentrator  being  of  200  tons  daily  capacity,  and  smelter  of  the  same 
siye.  The  YeUa  mine,  taken  over,  19l}3,  from  the  New  Yelta  Copper 
Mining  Sl  Smelting  Co.,  Ltd.,  is  being  reojiened  on  a  fair  scale,  and  equipped 
will  I  modern  machinery.  Production,  1903,  was  20^646  long  tons  cif  ore, 
yielding  a  profit  of  €8,9^5,  Cornpiny  paitl  25%  dividends  in  1903,  and 
5%  dividends  in  19DL 
PARINGA  COPPER  MINES,  LTD.  AUSTRALIA, 

Lett<?r  returned  unclaimed  from  former  ofHce,  3i,  St.  Mary  Axe,  Lon- 
don. E.  C,  Eng.     Mine  otiict*:  Callington,  Adelaide,  Soutli  Au-stralia.  W,  Davis, 
manager,  at  hist  accounts.     Capitarlization,  £200,000.     Ijands,  172  acrtea,  3d 
rTtik\s  from  Adelaide, 
PARK  CITY  MAJESTIC  MmiNG  CO.  UTAH. 

Presumably    ^ead,     ^^us    organized    on    a    boml    and    lease.     Present 
whereabouts  of  8.  T.  Rolph,  the  promoter,  me  unknown. 
PARK  GOLD  &  COPPER  MINING  CO.  IDAHO, 

Mine  office:  Mullan,  Shoslmne  Co.,  Idaho.  Thoa,  F.  Kelly,  principal 
shar^iolder.  .  Patrick  Burke,  manager.  fla>*  2  tunncU,  lower,  l,(KXy  long, 
mainly  on  a  vein,  Fiaid  to  Ix*  20^  wide,  giving  a  good  showing  of  native  copper, 
COMPASIA  EXPLOTADORA  DE  PARRAL.  MEXICO. 

Mine  office:  San  Bartolo,  Durango,  Mexico.     Pro[x*iiy  includes  El  Len- 
lisco  mine,   carrying  auriferous  copper  orer.     Employed   <^irca  40  men,   al 
litst  accounts, 
PARRAL  SMELTING  CO,  MEXICO. 

Office:    care    of    Satimel    Garrison,    president,    Pittsburg,    Pa,     Work* 
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office:  Panal,  Chih.,  Mex.     D.  M.  Evans,  general  manager.     Capitalization, 

$1,000,000,     Property  is  a  smelting  concession,  from  the  State  of  Chihuahua, 

and  it  is  planned  to  build  a  250-ton   smelter,  with  both  lead  and  copper 

stacks. 

PARROT  SILVER  &  COPPER  CO.  MONTANA. 

Office:  42. Broadway,  New  York.  Mine  office:  Butt€,  Silver  Bow  Co., 
Mont.  Employs  about  400  men.  Chas.  H.  Dickey,  president;  Chas.  D. 
Burrage,  secretary;  John  D.  Ryan,  managing  director;  preceding  officers, 
Richard  D.  Willard,  Ekiw.  G.  Storey,  A.  W.  Bemis  and  Sidney  Cliase,  direc- 
tors; Harry  A.  Galway,  superintendent.  Organized  1880,  under  laws  of 
MonUna,  ^^-ith  capitalization  $2,300,000,  shares  $10  par;  issued,  $2,298,500. 
Is  controlled,  through  ownership  of  majoiity  of  stock,  by  the  Amalgamated 
Copper  Co.  Paid  dividends,  to  end  of  1905,  of  $6,347,560.  Paid  quarterly 
dividends  of  50  cents  per  share  during  1905,  but  dividend  rate  was  reduced, 
1906. 

Lands,  19  claims,  mainly  fractional,  area  40.6  acres,  well  located,  in  the 
central  portion  of  the  Butte  district.  The  Parrot  was  opened  1884,  and  is 
one  of  the  pioneer  mines  of  the  cump.  A  barren  zone  occurs  at  a  depth 
of  about  1,000',  but  good  ore  bodies  are  found  below.  The  ore  averages 
about  3.5%  copper  and  carries  fair  silver  and  gold  values.  Properties  op- 
erated are  the  Parrot,  Little  Minah,  Bellona,  and  Original  No.  6  mines.  The 
Little  Minah  has  a  1,000^  two-compartment  shaft  and  is  connected  under- 
ground with  the  Nipper.  The  main  shaft  of  the  Parrot,  1,900'  deep,  has 
three  compartments  to  the  4th  level  and  4  compartments  below,  being  con- 
nected underground  with  the  Colusa-Parrot,  Never  Sweat,  Nipper  and  Orig- 
inal No.  6  mines.  The  shaft  was  retimbered,  1904,  and  the  mine  is  tim- 
bered with  10x10*  square  and  round  timbers,  and  has  electric  call-bells. 
In  May,  1906,  the  bottom  level  showed  a  30'  vein,  apparently  a  continuation 
of  the  Anaconda  vein,  carrying  high-grade  chalcocite  and  bomite.  The 
shaft  has  a  112'  steel  gallows-frame,  weighing  125  tons,  with  a  maximum 
load  capacity  of  50  tons.  The  Parrot  shaft  has  a  Union  Iron  Works  hoist, 
with  28x96*  cylinders,  capable  of  raising  10-ton  loads  from  a  depth  of  3,000^, 
hoisting  two  double-deck  cages  with  10-ton  skips  sT^-ung  under,  using  a  flat 
steel  rope  ^'  thick  and  8*  vdde.  Machinery  plant  includes  an  80-drill 
Ingersoll-Sergeant  air-compressor  and  a  22-drill  Rand  compressor.  Mine 
buildings  are  mainly  of  steel,  stone  and  brick,  these  including  an  engine- 
house,  boiler-house,  compressor-house,  various  shops  and  a  model  two- 
story  changing-house  with  cement  floors,  24  shower-baths,  and  lockers  for 
350  men.  The  mine  has  an  antiquated  smelter,  idle  since  1900,  ores  being 
leduoed  at  the  Washoe  plant  of  the  Anaconda.  Company  also  o\iiis  copper 
refining  works  at  Bridgeport,  CV>nn.,  tliese  also  being  antiquated   and   idle. 

Production  is  not  made  public,  but  is  estimated  at  9,000,000  lbs.  fine 
copper  only  for  1905,  but  should  be  larger  for  1906.  The  settlement  of  the 
Amalgamated-Heinze  litigation  places  the  Parrot  in  a  much  better  position 
than  formerly,  and,  barring  misfortunes,  the  mine  should  make  neaiiy 
12,000,000  Ibe.  fine  copper  during  1906. 
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PARRY  SOUND  COPPER  MIKING  CO..  LTD.  OirrARlO. 

Office:  60-J  Germania  Life  Inaurance  Bldg.,  St,  Paul,  Minn,  Mine 
office:  Parry  Sound,  Muskoka  district.  Dnt.  Robert  Forbes,  agent.  Lande, 
clrcH  14,0CH)  ucre.s,  int'luding  the  McGown  and  Wilcox  mines,  on  the  cast- 
eni  «hore  of  Georgian  Bay.  Ores  are  auriferous  ehalcopyrite  and  bomite* 
Ha.s  a  lO-stanip  mill.  LIU>. 
PAR  VALUE  COHSOLIBATED  GOLD  &  COPPER  CO,  COLORADO. 

Attempted,    1(KJ.5,   apparently   to   avoid   payment   of  debts,   to  secure 
a  new  bond  and  lease,  thron^h  ts'tndrj' directors.     Latter  kept  the  bond  and 
company  apparently  is  lio(x*if -ssly  instjlvent — holM  Liy  its  own  petard, 
PAR  VALUE  GOLD  MINING  CO.  COLORADO. 

Stit'ceedcd,  HMM^.  by  Pur  V  aliie  Consolidated  Gold  &  Copper  Co. 
GEWERKSCHAFT  PASCHA.  GERMANY, 

O I  lire:    1  )u>seld(trr,    K  he  in  proving,    Germany,     Paul    Mtiller,    president. 
Ha»  ores  of  iron,  copper,  «inc  and  leiui,  employing  drcsa  25  meii^  at  la^t 
accounts. 
PASS  CITY  COPPER  CO.  MEXICO. 

Ofhce:  cart^  of  H.  E.  Knnkle,  El  Paso,  Texas.  Lands,  snndry  rlaims, 
in  the  Sierra  de  Las'Arrada^^,  district  of  Bravos,  Chihuahua,  Mexico,  de- 
veloi»ed  by  two  shiiftf<,  one  tunnel  and  an  open-cut,  with  a  total  of  about 
350^  of  optming>i,  showing  strinircri*  of  oxide  and  carbonate  copper  ores,  in 
linie'^torie, 
PATHFBNDER  CONSOLIDATED  MINES,  LTD.  BRITISH  COLUMBIA. 

Mine  office:  Gmnd  Forkf>,  Yale  district,  B,  C,     Ores  cany  gold,  silver 
ant  I  copper.     Has  st<»ain  flower.     Presumably  idle. 
PADDORNE  COPPER  MINING  CO.  VIRGINIA. 

Comj>:iny  rt^^fuscnl  to  accvpt  a  letter  afldreascd   to  Hou»ton,   Virginia. 
Orpani^ed  LH-cembc^r,   lfKV2,  under  laws  of  Soutli  Ihikota*  to  do  a  jG^eneral 
mini  fig  f>u8in«'^s  in  \'irpnia.     Seems  suspiciously  retic«?nt. 
PAVO  RICO  MINING  CO.  MEXICO. 

Controlled  by  Atki>  I'l^iiloratiori  tt  Mining  Co. 
PAYMASTER  COPPER  MINING  CO.  WYOMING. 

letter  returned  unclaimed  from  fornier  mine  office^  Encampment.  W'yo, 
PAYMASTER  MINE,  ARIZONA. 

Owned  by  Gratid  fiuhh  Copper  Mining  Co, 
PEACH  BOTTOM  COPPER  CO.  NORTH  CAROLINA 

Letter  returned  unclaimed  from  former  mine  office.  Elk  Creek,  N.  C. 
PEACOCK  COPPER  CO.  CALIFORNU. 

l>ead.     IV'scril»ed  in  Vols.  IV  and  V. 
PEAK  COPPER  CO,  MICHIGAN. 

Former  secretary  of  company  claims  corporation  never  was  organized. 
PEAK  MINE.  AUSTRALIA, 

Mine  office:  Peak  Downs,  Clermont,  C^^ntral  Queensland,  AuMralia. 
Very  rich  ore  was  olytained*  at  the  opening  of  tlie  mine*  and  property  paid 
£27H,2.^  profits  to  shareholders,  after  tnicking  ore  about  3<K)  miles.  An 
attempt  to  reopen  the  mine,  circa  1898  vias  fnistrated  by  a  declitie  in  copper 
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And  the  death  of  the  manager.     Property  is  freehold  and  exempt  fmm  labor 
conditions.     Mr.  W.  Lees,  of  Brisbane,  states  that  a  considerable  tonnage  of 
ore  is  in  sight,  and  that  the  property  is  worthy  of  investigation. 
PEARL  COPPER  MXHING  CO.  COLORADO. 

Letters  returned  unclaimed  from  former  mine  office,  Pearl,  Colo. 
PEARL  COPPER  MXHING  &  SMELTING  CO.  COLORADO. 

Office:  care  of  P.  B.  Coolidge,  manager,  Lander  Wyo.  Mine  office: 
Pearl,  I^rimer  Co.,  Colo.  W.  L.  Culbertson,  president ;  R.  E.  Cobum,  sec- 
retary; T.  J.  Riley,  superintendent.  Lands  include  tlie  Copper  King  and 
Swede  groups,  opened  by  a  400'  shaft,  sho^^-ing  considerable  ore  of  excellent 
average  grade,  >'alue8  being  in  copper,  gold  and  silver.  Has  steam  power. 
Is  under  lease,  expiring  1906,  to  Western  Mining  &  Smelting  Co. 
PEARL  &  LILLIE  MINES.  COLORADO. 

Mine  office:  Newett,  CliafTce  Co.,  Colo.     F.  U.  Denman,  superintendent, 
at  last  accounts. 
PEARL  SMELTING  CO.  COLORADO. 

Works  office:  Pearl,  Larimer  Co.,  Colo.  Is  controlled  by  tlie  National 
Mining  &  Milling  Company.  Plant  is  a  small  smelter,  partly  completed,  at 
last  accounts,  {banned  eventually  to  include  a  36xG6'  power-house  with 
a  175-h.  p.  steam  plant,  20x24'  smith}',  21x50'  office,  oiv-binsya  54x62^  main 
furnace  building,  of  steel,  having  a  175-ton  blast-furnace,  with  two  80-h.  p. 
boilers,  a  150-h.  p.  engine  and  a  No.  7  Connersville  blower.  Company  seems 
to  have  met  ^ith  unexplainable  delays  in  putting  its  smelter  in  blast,  and 
works  are  not  regarded  as  a  serious  attempt  as  a  reduction  plant. 
PECOS  COPPER  CO.  NEW  MEXICO. 

Office:  581  Arcade,  Cleveland,  Oliio.  Mine  office:  Cowles,  San  Miguel 
Co.,  N.  M.  Employs  40  men.  Alfred  H.  Cowles,  president;  I.  C.  Clifford, 
vice-president;  Frederick  H.  Swan,  secretary  and  treasurer.  Organized 
1904,  under  laws  of  Michigan,  with  capitaHzation  $50,000,  shares  $25 
par,  as  a  development  company,  ami  plans  reorganization,  with  greatly  in- 
creased capitalization,  after  opening  of  mines  to  a  size  warranting  sych 
action. 

Lands,  15  claims,  of  which  7  are  lield  under  option,  also  miscellaneous 
lands,  giving  total  holdings  of  1,200  acres,  in  the  Hamilton  district,  circa 
12  miles  over  the  mountains  from  Santa  V6,  near  tlie  Pecos  river.  Lands 
are  well  timbered,  and  a  considerable  water  power  is  available  from  the 
river.  Country  rocks  are  granite,  slate  and  quart zite,  with  underlying 
strata  of  lower  CarboniferouB  age,  cut  through  by  the  valley  of  the  Pecos 
river.  Property  shows  sundry  contact  veins,  having  a  femiginous  quart  z- 
ite  on  the  south,  with  granite  and  slate  to  tlie  north,  of  which  2  veins,  under 
development,  show  a  mineralized  zone  ranging  up  to  22.5'  in  width,  with  ore 
bodies  of  12^  to  SCK  width,  canying  massive  clmlcopyrite  and  massive  sphal- 
erite, former  giving  average  a.Hsays  ot  3.5^o  eopper,  3.75  oz.  silver  and  $1.60 
gold  per  ton.  Development  is  by  tlie  Katydid  sliaft  of  i)iY  and  the  Evangel- 
ine shaft  of  310',  ^-ith  450'  of  tunnels  and  about  one-lialf  mile  of  workings 
it  all.    An  IS'  vein  of  coal  has  been  opened  by  470'  of  tunnels.    Property 
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was  opened  1882,  und  closed  «l)Ortly  thereafter,  owing  to  the  zinc  ores  near 
aarfaf^  proving  tm workable ♦  Recent  devi4opnients  ii*liow  a  44'  vein  of 
spluilerite,  wirrj'irjii  1%  to  59r  copper,  and  $1  to  $5  gold  and  silver  values 
per  iofi.  The*  2in*:  ort's  will  require  special  treiitinent,  l>ut  the  copper  oree^ 
being  rirh  in  sulphur  and  iron,  are  well  suited  lo  pyritic  snnelting. 

Equipment  includes  a  ltl5-h.  p.  steam  plant^  with  2  hoist«,  good  for  600' 
each,  and  a"3-tlrill  Rand  air-fomprcfwor.  The  mine  has  several  buildings 
and  is  17  milew  from  the  8arita  Fe  mil  way.  Company  sceraa  manage<l  con- 
sen^atively,  and  pmjMTty  gives  promise  of  making,  with  ad€^quate  develop- 
nient,  a  large  low-grade  eoppur  mine. 
PEERLESS  GOLD  &  COPPER  MINING  CO. 

Oflice:   ]h:i  Ui  S:dlr  St.,  Chicugo.  Ills, 
PEERLESS  MimNG  A  MILLING  CO.  COLORADO. 

Ofliee  and  niiite:  Huliciii,  Cliatfec*  Co.,  Colo,     Liuuis,  (j  claims,  on  Cyclone 
Mountyin^  15  miles  we«t  of  Salida,  openeil  by  an  KOfV  ^'^o^seut  tunnel^  sliow- 
irig  orvs  earrying  values  in  lead,  copper,  gold  anil  silver,  leu<l  pRHlominaling. 
rrc\Minniil>ly  iille, 
PEHOVAZ  HERHANOS  y  C A.  PERtJ. 

Mine   otliee:  lliuchin,   Cerro   de    Piif^o.   Junin,  Peru.     Finn   operates  a 
mine  that  in  a  ^miill  proilueer  of  silver  and  copper. 
PELLON  COPPER  KING  MINES,  ARIZONA. 

Lands,  Htindr>'  cljiinis,  in  vicinity  of  Tucson,  Pima  county^  Arizonn. 
PESA  COPPER  MINES,  LTD,  SPAIN* 

Offices:  3,  Laurence  Pountney  Hill,  Cannon  St.,  London^  E.  C,  Eng. 
Mine  office:  Nerva,  Huelva,  Spain,  Carl  Heinrich  von  Siemens,  eltainnan; 
Nicol  Brown,  deputy  chainnan;  preceding  oflieerti,  Carl  Chrambach,  Chas. 
Landour,  Baron  C,  H.  Von  Merck,  A.  Straubo  and  Arthur  tSfiitzer,  direcloru; 
T.  Stevenson,  Dick,  wcretary;  T.  D.  Lawther,  generiil  mine  manager;  Wm, 
Neil,  auditor;  Bmld,  Johnson  &  Jerks,  solicitors;  Lxmdon  ^  We«tniin»ter 
Bank,  InuikerH,  Orgiinizeil  Sept,  19,  11KKJ,  with  capitnli/jition  inereuijcd 
Januar>%  lfK15,  to  £(i(WVKK),  slurn^^  £1  piir;  issued,  £5H,*ilHL  1)elx-ntun-s, 
£2fMVK¥)  anthorized,  at  5%;  £M/M»n  outslamling,  Ixiiided  indebtednegs 
having  l»een  reilucetl  from  £193,S*>0  delx^ntures  L^snetL  For  fisetd  year 
1005*  net  profits  were  £17,293,  from  which  a  A%  dividend  was  paid. 
Lands,  183  hectarpas,  2  miles  northeast  of  the  Rio  Tinto,  being  (he  PeiVa 
del  nierro  group  of  17  old  mines,  taken  over  from  the  Sociedatl  Peninstjlar 
de.  Brtiw^els,  Extraction  h  mainly  frojn  opt-n  pits,  and  krce  quantities  of 
overburden  are  remoxed,  the  amount  of  stn(>ping  ilone  in  1905  luiving  been 
195,430  cubic  metres.  EvoiituaPy  the  capping  will  l>e  removed  enlin'ly^ 
and  Ibe  mine  worked  o|KMi-caAt,  down  to  the  ninth  level.  IVsent  extmc- 
tioii  IB  mainly  optuicapt,  thongii  some  male rground  mining  in  done.  IlcservTS 
a«j  estimated  at  upwarrls  of  2,n«K},QfH>  long  tonjs. 

Ores  produced  ace  di%nded  into  cupreous  pyriles,  iron  pjTites  and  wn«i»rd 
sulphur  ore,  latter  being  ores  previoui^ly  leached  for  copfx-r,  and  wld  later 
lor  sulphur  ermtents.  The  mining  plant  i.s  mo^lem  and  compk*lo,  incliuling 
hoists,  crushing  pbnt,  shops  and  tlwellings.    The  leaching  pbnt  liaa  ^tiling 
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tanks,  boifeTS,  pumps,  etc.  A  2}^-mile  private  railway,  equipped  with  one 
locomotive  and  14  cars,  connects  the  mines  and  works  with  the  nearest  rail- 
way. The  cupriferous  iron  pyrites  of  the  Sierra  Morena  lend  themselves 
ypJ.h  special  aptitude  to  copper  extraction,  by  a  combination  of  natural 
weathering  and  artificial  leaching,  and  this  process,  in  use  by  tlie  Pefta, 
gives  cheap  costs,  but  entails  long  waits  and  tremendous  investments  be- 
fore profits  are  returned,  an  average  of  8  to  10  years  being  required  to  ex- 
tract all  copper  values,  which  means  that  the  operators  must  put  more  in 
than  is  taken  out,  for  this  length  of  time.  For  1902  the  actual  production 
of  refined  copper  was  only  624  long  tons,  although  the  ores  placed  in  process 
of  extraction  were  estimated  to  carry  2,700  long  tons,  and  in  190d;\the 
discrepancy,  though  not  so  marked,  was  very  great,  about  one-third  of  the 
copper  mined  being  put  on  the  market.  Production,  1905,  was  cement 
copper  carrying  1,724,800  lbs.  fine  copper  and  circa  110,000  long  tons  of 
pyrites,  sold  for  sulphur  contents.  At  the  close  of  1905  the  quantity  of 
ore  in  the  tereros,  or  leach-heaps,  was  480,803  long  tons.  Eventually  the 
annual  discrepancy  between  ore  production  and  copper  production  will 
he  overcome,  and  the  profits  vnXi  be  correspondingly  great.  The  property 
is  of  great  value,  and  has  an  excellent  management. 
SOCIEDAD  AlVONDCA  MINERA  D£  PESAFLOR.  SPAIN. 

Office:  Bilbao,  Vizcaya,  Spain.  Mine  office:  Pefiaflor,  Sevilla,  Spain. 
Don  Luis  de  Salazar,  president;  Don  P.  Alzaga,  manager;  Don  An^el  Iz- 
narde  y  Alzate,  superintendent.  Organized  Jan.  1,  1901,  under  laws  of 
Spain,  with  capitalization  4,500,000  pesetas.  Property  includes  the  Con- 
cepci6n,  Descuido  and  Segunda  Preciosa  mines,  which  were  unwatered  by 
an  electric  pumping  plant,  and  were  preparing  for  production  upon  a  con- 
siderable scale,  at  last  accounts. 
FEND  D'OREILLE  GOLD  &  COPPER  MINIITG  CO.  WASHINGTON. 

Mine  office:  Davenport,  Lincoln  Co.,  Wash.     Presumably  idle. 
PENINSULA  MINING  &  SMELTING  CO.  MEXICO. 

Lost  property,  circa  1904.     Fully  described  in  Volume  V. 
SOCIEDAD  PENINSULAR  DE  BRUSSELS.  SPAIN. 

Wound  up,  1900, •and  mines  sold  to  Pefia  Copper  Mines,  Ltd. 
PENN  CHEMICAL  WORKS.  CALIFORNIA. 

Office  and  mine:  Campo  Seco,  Calaveras  Co.,  Cal.  Employs  175  men. 
J.  K.  Harmon,  president  and  general  manager;  Albert  C.  Harmon,  secre- 
tary, treasurer  and  superintendent;  A.  L.  Willie,  assistant  superintendent; 
John  Cocking,  mine  foreman;  Frank  Baird,  smelter  superintendent.  Or- 
ganized 1880,  under  laws  of  California. 

Lands,  4  claims,  area  80  acres,  patented,  also  a  20-acre  smelter-site, 
640  acres  of  timber  lands  and  450  acres  miscellaneous  lands,  giving  total 
landed  holdings  of  1,190  acres,  in  the  Campo  Seco  district.  Property  in- 
cludes the  Campo  Seco,  Hecla,  and  Satellite  mines,  which  were  considerable 
producers,  circa  1860-1870.  Mines  were  developed  by  5  tunnels  and  2  shafts, 
latter  of  BOff  and  700^,  cutting  a  30^  ore  body,  at  depth  of  400^.  Ore  is 
fllightfy'  argentiferous  and  auriferous  cbaloopyrite,  associated  with  sphaler- 
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150  li.  p.  at  I  lie    nune»  and    400 
p.  tinii  100-h,  p.  Iioiats,  good  for 


ite  and   iron   pyrites,  with  gangue    mnging    from  talcose    schist,  through 
clay,  to  qtiartz. 

Equipment  includes  steam  plants  of 
h,  p-  at  till"  snieltor.  Shafts  have  t4-h. 
depths  of  1,000'  ami  2,tKXI\  \xith  a  14-drill  IngensolUSergx^arit  air-t*om pressor. 
Buildings  incUide  a  25x3CV  machine-sliup,  16x24'  carpt-ii^cf  shop  and  12 
miscellaneous  structures. 

Thi!  smelter,  \.i  mile  from  t!ie  mine,  receives  ore  by  tram,  and  is  equipped 
with  a  100- ton  blast -furnace  and  50-ton  n^veHjeratory  furnace,  turning  out 
matte,  brouj^iit  to  GO^/J.  coppT  tenor  in  tliree  heat.*,  .sliipped  to  the  American 
MetM  Co.,  Ltd.,  New  York,  for  refining.  Management  Is  said  to  plan  instal- 
lation of  8  roai^^^ters.  Proj)erty  is  served  by  the  Southern  Piunfic  railway^ 
6  miles  distant,  and  a  brunch  may  l>e  built  from  Bruson  to  Cumpo  Seoo. 
Fuel  is  pelrcdeuin  for  power  purposes,  and  coke  for  .'^molting.  A  little 
copper  cement  is  protiuced  by  leaching  the  old  waste-burrows.  Management 
is  consulere<l  i^ood,  and  property  pronming. 
PENH  MimNG  CO.  CALIFORPTIA. 

Title  clumged  to  Penn  Chemical  Works. 
PENN  MINE.  MICHIGAH. 

Mine  ht4d  by  Lake  Copper  Co.     Fully  described  in  Volume  IL 
WILLIAM  PENN  MINING  CO.  WYOMING. 

onice:  Levvbiburg,  Pa.  Mine  ofBce:  Encampment,  Carbon  Co.^  Wyo. 
J,  E.  H(!dding,  president;  J.  W.  Van  Valzale,  secretary  and  treasurer;  S,  E. 
Phelps,  manager.  Organised,  1903,  under  laws  of  Wyon»ing,  with  capi- 
talization $1,000,0(X),  shares  $1  par;  Landi*,  3  cliiims,  area  60  acnes,  in  the 
tJpper  Platte  district,  showing  a  4'  vein  carrying  carbonate  ores  and  chal- 
copyrite,  opened  by  a  75'  shaft.  Idle. 
PENNSYLVANIA  AND  CANANEA  COPPER  CO.  MEXICO* 

Offices.  52  Broadway,  New  York,  antl  522  Bradbury  Building,  I^oa   An 
geles,  CbL     Mine  oflice:  Baca  Bldg.,  La  Cananea,  Sonora,  Mexico.     Robert. 
Mitchell,  president  and  general  manxiger;  Ih-nry  J»  St<*vens,  vict*-president; 
E.  B.  Crary,  treasurer;  Geo.  A.  Fitch,  secretary;  T.  H.  Colhns,  superintend- 
ent.    Organized    under    Law.^    of    Arizona,    with    capitahzation    $5,000,000, 
shares    $10    par,    issued,    $2,500,000.     I^nds,    587    pertenencias,    including 
the   C4>llina  group,  of  305   perteneneias,   Arizpe   group,  of  10  pertenencias, 
HomeBtake  group,  of  60  pertenencius,  Last  Chance  group,  of  3*2  pertenen- 
cias,   and  Gladys  group,  of  150   pertenencias,  latter  adjoining  the    Massey 
mine  oi   the  Greer^e  ConBolidatetl.     Has  sectired  considerable    development 
and  company  pbns  pro<iuction  by  shipping  ore  to  tlie  works  of  the  Naco 
Smelting  «fe  Refining  Co.,  when  built. 
PENNSYLVANIA  CENTRAL  GOLD  MINING  CO.  COLORADO. 

Mini  office:  Russel  tjulch,  Gilpin  Co,,  Colo.     J.  J.  RUey,  su[»erintend- 
*  ent,  at  last  accounts.     Property  is  tlie  I>laware  Chief  mine,  carrying  ort»^ 
ot  gold,  sQver  and  copper.     Hai?  steam  power. 
I>ENNSYLVANIA  COPPER  CO.  NEW  MEXICO. 

OfEoe:    Lyndhurst    Blk.,    Shiimokin,    Pa,     Letter   returned    unclairned 
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from  former  miiie  office,  San  Pedro,  Santa  FcCo.,  N.  M.  Thos.  A.  Lister, 
Albuquerque,  N.  M.,  president  and  general  manager;  M.  F.  Nagle,  secretary 
and  treasurer.  Lands,  9  claims,  area,  180  acres,  in  Bernalillo  county,  New 
Mexico.  Has  8  fissure  veins,  of  which  one  is  developed  by  a  230'  shaft, 
ore  from  which  has  given  smelter  returns  of  21%  coppper  and  13  oz.  silver 
per  ton.  Presumably  idle. 
PENNSYLVANIA  COPPER  MINING  CO.  PENNSYLVANIA 

Office:  1208  Arch  St.,  Philadelphia,  Pa.  Mine  office:  Pottstown,  Mont- 
gomery Co.,  Pa.  Franklin  D.  Hoffman,  president;  Edwin  J.  Qulgley,  vice- 
president;  Paul  Morris,  secretary  and  treasurer.  Organized  December, 
1902,  under  laws  of  Delaware,  with  capitalization  $200,000,  shares  $1  par. 
Lands  176  acres,  2  miles  from  Pottstown,' slightly  developed  by  a  shallow 
shaft  with  a  few  short  drifts,  showing  ores  assaying  5%  to  10%  copper. 
Installed  a  50-ton  water-jacket  blast  furnace,  in  1904.  Not  favorably  re- 
garded, and  presumably  idle. 
PENNSYLVANIA    MINE.  WASHINGTON. 

Letter  returned  unclaimed  from  fonner  mine  office,  Egypt,  Wash. 
PENNSYLVANIA  MINING  CO.  NEW  MEXICO. 

Office:  Franklin,  Pa.  Mine  office:  Los  Cerillos,  Santa  Fe  Co.,  N.  M. 
Wm.  A.  Brown,  superintendent.  Ores  carry  gold,  silver,  copper  and  lead. 
Has  gasoline  power.     Presumably  idle. 

PENN-WYOMING  COPPER  CO.  WYOMING. 

(Revised  August,  1907,  for  fourth  edition.  Vol.  VI.) 

Office:  731  Monadnock  Bldg.,  Chicago,  Ills.  Branch  offices:  1308-71 
Broadway,  New  York,  N.  Y.,  and  14  Great  Winchester  St..  London  E.  C,  Eng. 
Mine  office:  Rudefeha,  Carbon  Co.,  Wyo.  Works  office:  Encampment, 
Carbon  Co.,  Wyo.  E.  M.  Cobb,  president;  Frank  Burke  Draper,  first  vice- 
president;  E^rle  A.  Norton,  secretary  and  general  manager;  preceding  offi- 
cers constitute  the  executive  board;  J.  E.  Haskell,  second  vice-president; 
preceding  officers;  J.  R.  Leonard,  Fredk.  Davidson.  D.  H.  Lambertson  and 
J.  Q.  Riddle,  directors;  L.  M.  Fishback,  treasurer;  Geo.  H.  Hand,  general 
superintendent. 

Organised  September  13, 1904,  under  laws  of  Wyoming,  with  capitalization 
$10,000,000,  shares  $1  par;  issued,  circa  $9,000,000.  Succeeded  North  Amer- 
ican Copper  Co.,  organized  1902,  under  laws  of  New  Jersey,  with  capitaliza* 
tion  $20,000,000,  shares  $1Q0  par.    Paid  dividends  at  rate  of  6%  yearly  fon 
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Iwo  years^  until  Mnreh,  l*.»U7.  wUvn  dividend  riiU'  wna  mcn^jised  U)  H  %,  but 
dividend  of  July,  1D07*  wn-scmiei'lcd,  oil  account  of  burning  of  tlie  ismolter 
.IniountofdividondK  paid  to  July  1st.,  1907,  wtvs  $53 1  »250  on  outstanding  share 
capital  of  $5»rKK),00(>.  Considerable  of  the  company-s«t«ck  b  held  in  London. 
Direct  titles  to  different  properties  of  company  arc  held  through  the  Uaggarty 
Cbpper  Mining  dr.,  Battle  Liikc  Tunnel  Site  Mining  Co.,  EncanipmeJit  Smelt- 
ing Co*,  Encaitiprnent  Fniniway  Co.,  Encampment  Pipe  Line  Ditch  Co,,  En- 
canipiiK^nt  Water  Works  Co.,  Encampment  Land  &  Town  Lot  Co..  Carbon- 
dale  Cbttl  Co.,  Emerson  Electric  Light  Co.,  North  .\mericaii  Mercantile  Co.  and 
Saratoga  &  Encampment  Railway  Co.  These  properties  arc  owned  outright, 
except  founders  shares,  with  exception  of  $13S,600  .stock  of  tbt*  total  Issue 
12,500,000  stock  of  the  Battle  Uikn  Tunnel  Sit<?  Mining  Co.  Latter  named 
company  had  outstanding  on  June  15,  1907 »  bonds  a^regating  $13,400. 

Lands,  including  holdings  of  the  Brittle  Lake  Tunnel  Site  Mining  Co,, 
aggregate  1,373  acres,  property  including  773  acres  of  patented  mineral  landa^ 
80  aci\»d  of  coal  lands,  a  24'acre  millsite,  limestone  quarry,  320  acres  of  timber 
lands  and  the  entire  townsitcs,  less  lots  sold,  of  Encampment,  Rudcfeha  and 
Rambler. 

The  Fcrris-Haggarty  mine,  discovered  1898,  shows  an  outcrop  of  de^ 
oom posed  spougy  limonite  with  carbonate  copper  stains,  under  which  Is  m 
lisaured  touv  of  about  20'  averiige  width,  having  a  mica-schist  hanguig-waU 
and  slightly  stratified  foot  wall,  with  a  strike  of  northwest  and  southeast  and 
dip  of  50**  to  the  8outhwest,with  a  diorite  dike  on  the  hanging  wall  and  a  quartz^ 
ite  foolwall.  At  a  depth  of  about  40'  the  or*-  is  massive  bomiU%  carrying 
30  %  to  45  %  copper  and  $2  to  $9  gold  and  silver  per  ton.  Tliis  rich  asone 
has  been  partially  worked  out,  the  granite  being  replaced  by  disseminated  chal- 
copyrite  in  the  lowerlevels,  estimated  to  give  an  average  of  10  %  copper,  1. 75  o  35, 
silver  and  SO  gold  |>er  ton,  but  yielding,  in  :ietuiU  prodtjetion,  iibont  luUf  to 
three-fourths  of  these  values,  on  account  of  mixed  charges  including  the  old 
mine  dump  averaging  about  4  %  copper.  Work  during  summer  of  1907  has 
sliown  a  new  ore  body  of  much  promise,  opened  by  crosscuts  from  the  140^ 
level,  the  ore  being  very  rich,  and  in  considembl©  quantity.  This  now  or© 
body  is  cftiniated  at  10'  width,  75'  depth  and  350'  length,  and  is  estimated 
by  superintendent  Hand  as  averaging  better  than  20%  copper.  Tlie  Ferris- 
Haggarty,  *>|>ened  by  a  1490*  main  working  tunnel  intercepting  the  contact 
yein,  com^ects  with  a  .^W  phaft,  and  a  180'  winxe  ha»  been  sunk  below  the 
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tunnel  level.  The  mine  has  H4nules  of  underground  workings.  All  oi« 
is  millec  down  to  the  tunnel  level  through  chutes,  and  hauled  to  ore-bins 
at  the  portal  by  a  compressed  air  locomotive.  The  plant  at  the  mouth  of 
the  tunnel  includes  three  180  hu  p.  boilers,  a  three-stage  air-compressor,  fur- 
nishing air  at  1250  pounds  pressure  per  square  inch  to  the  locomotive,  and  a 
25Klrill  air-compressor  for  rock  drills.  There  also  are  carpenter  and  machine 
shops,  timber  framing  shop,  smithy,  engine  and  boiler  houses,  warehouse  and 
ore-bins.  The  Osceola  mine,  adjoining  the  Ferris-Haggarty,  is  but  slightly  de- 
veloped. 

The  Doane-Rambler  mine,  30  claims,  area  600  acres,  als»  80  acres  of 
miscellaneous  lands,  shows  country  rocks  of  granite,  diorite  and  quartxite 
carrying  nimierous  veins,  of  which  five,  under  development,  average  about 
4'  width,  showing  oxide  ores  above  and  sulphides  below,  latter  mainly  chal- 
copyrite,  but  with  considerable  calcocite,  covellete  and  bomite,  which  have 
shown  an  average  assay  of  40.7%  copper  from  16  carload  shipments.  The 
mine  'is  opened  by  a  SIOKf  woridng  shaft  and  three  long  timnels,  longest  900^ 
and  1600^,  with  upwards  of  one  mile  of  underground  workings,  and  is  con- 
sidered a  promising  property.  Plant  includes  three  boilers,  air-compressor 
and  a  70h.  p.  hoist.  The  Doane-Rambler  has  about  12,000  tons  of  10%  ore 
on  the  dumps  ready  for  smelting. 

The  smelter,  at  Encampment,  is  16  miles  from  the  mine,  and  connected 
therewith  by  a  Leschen  aerial  tramway,  which  is  the  longest  installation 
of  the  sort  ever  made.  The  tram  was  built  in  4  sections,  of  4  miles  each,  but 
is  now  operated  in  two  S-mile  sections,  and  by  steam  power,  generated  at 
2  stations  8  miles  apart,  each  station  having  storage-bins.  The  length  of 
cables  is  293,275';  wei||^t  of  cables,  439,669  lbs.;  number  of  tension  stations, 
16,  four  being  double;  greatest  elevation  above  sea  level,  10,690^,  on  Bridger 
Peak;  highest  tower,  69^;  number  of  towers,  170;  highest  span,  250^  above 
surface,  at  Heaning's  Gulch;  longest  span,  2,200^,  across  Cow  Creek  cadon; 
general  rise,  900*;  number  of  buckets,  972,  in  service;  capacity  700  lbs.  each; 
speed,  5J^  miles  per  hour;  maximum  daily  capacity,  upwards  of  1,000  tons. 
Plant  has  automatic  filling  and  discharging  devices  and  was  built  so  that  its 
capacity  can  be  doubled,  if  desired.  A  two-mile  branch  tramway  from  the 
main  line  to  the  Doane-Rambler,  now  under  construction,  is  to  be  completed 
inl907. 

Improyements  at  the  works,  located  on  the  banks  of  the  river,  at  En- 
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campm(*iit.  includf  concent rtit or,  mnelter,  power  plant,  machine  shop,  pattern 
ehopf  boiler  t;hop,  ff_Huidr5%  sawmill,  smitliy,  office  tind  laboratory.  Hereto- 
fon]"  wiUer  powtT  has  been  deptmded  upon,  but  this  hits  prov^en  aomewhat 
uncertain,  varying  from  600  to  1200  lu  p.,  hence  has  been  supplemented  by  a 
steam  plant  with  three  200-h.  p*  Babcock  &  Wilcox  boilers  and  a  500-kw. 
Westinghouse-Pareons  steam  turbine ^  capable  of  developinj;  an  overload  of 
1200  h.  p.  The  water-power  plant  brings  water  through  a  4S*  wooden  pifie, 
for  4  miles,  from  a  23'  dam  on  the  soutli  fork  of  the  Grand  Encampment  river. 
The  water  drives  6  DeRemer  impact  wiieels,  direct-connected  with  generators 
fumisliing  current  for  a  common  FyRteoi,  The  Encampment  Water  Works 
Co,  has  a  franchise  for  supplying  wat<^r  to  the  town  of  Encampment^  and  the 
Emerson  Electric  Light  Co,  has  the  lighting  franchise  of  the  town. 

Tlie  old  concentrator,  250x350'  in  size,  was  burned  in  March.  1906,  ftnd 
has  been  replaced  with  a  larger  and  better  designed  and  equipped  plant* 
The  new  mill,  of  800  tons  daily  capacity,  wiu  completed  July,  1907,  tuid  is  in 
two  parts,  terraced  throughout,  w^ith  a  drop  of  about  60^,  Which  pennits  Irnnd- 
ling  nf  material  mainly  by  gravity.  The  milling  plant  includes  storage  bins, 
picking  tables,  a  TlXMonBlakc  crusher,  4  roughing  and  finishing  rolls,  auto- 
matic sampler,  revolving  trommels,  hydraulic  claasifiers^  two  700-ton  Han- 
cork  jigs,  two  pairs  of  grinding  rolls,  two  6'  Calumet  regrinding  mills,  12 

t^Wilfley  tables,  8  Frue  vanners  and  a  V-shnped  slime  tank  12'  deep.  28'  wide 
ttd  70'  long.  The  new  mill  is  weU  designed  and  e<|uipped,  and  is  planned  to 
make  concentrates  of  25%  to  30%  copper  tenor.  Tailings  from  the  new 
mill  are  said  to  assay  vmder  one  per  cent,  of  original  metallic  values — ^a  marv- 
elous accom  pi  ishmen  t . 

The  old  smelter  Tvas  burned  May  10,  1907^  this  being  the  second  bad  fire 
in  three  years,  A  new  smelter,  of  Rt«>el  frame  on  concrete  foundations,  was 
ctmipleted  August  16.  UK)7.  Erjuipn»eiit  includes  a  100-ton  Daviea  straight- 
line  roaster,  40-ton  mechanical  straight-line  roaster,  and  two  water-jaeket 
blast-furaacei?,  rated  at  20O  and  300  tons  rDspectively.  The  converter  de- 
partment  has  a  25*ton  electric  oi^erhead  traveling  crane,  3  converter  stands 
with  electric  power  and  6  shells  of  the  Copper  Qtieen  type,  and  a  7'  silica  mill 
with  pneumatic  rammers,  lining  being  made  of  a  mixture  of  ground  quartz 
and  clay,  and  replaced  every  third  charge.     There  also  is  a  White  mineral 

,  press  for  briquetting  fineja  and  flue-dust.     Slag  is  granulated  by  a  jet  of  w*ater 
and  waahed  throitgh  laimders  to  the  dtunp.    The  black  copper  produced  by 
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the  old  smelter  averaged  99.3%  fine.  Blast  for  the  furnaces  is  furnished  by 
No.  6  Connersville  and  No.  7  Greene  blowers,  and  blast  for  the  converters  is 
supplied  by  a  Riedler  air-compressor  with  capacity  of  6,000  cubic  feet  of  free 
air  per  minute  compressed  to  about  15  lbs.  per  square  inch,  electrically  driven. 

Fuel  for  power  purposes  is  wood,  costing  $3.50  per  cord,  and  the  com- 
pany has  mines  of  lignite  at  Carbondale,  12  miles  from  Encampment,  on  the 
line  of  the  aerial  tram.  Coke' for  smelting  has  cost  $12  per  ton,  owing  to  high 
transportation  charges,  caused  by  lack  of  rail  connection,  but  will  b^con- 
aderably  reduced  on  completion  of  the  railway  to  Encampment. 

The  property  has  been  handicapped^from  the  start  by  inadequate  trans- 
portation facilities,  as  the  smelter  was  45  miles  from  Walcott,  the  nearest 
railway  station.  The  Saratoga  &  Encampment  railway,  building  August, 
1907,  runs  from  Walcott,  via  Saratoga,  to  Encampment.  The  line  is  of  stan- 
dard gauge,  and  was  giving  regular  train  service  between  Walcott  and  Sara- 
toga in  July,  1907.  Capitalization  of  the  Encampment  &  Saratoga  Railway 
Co.  is  $1,000,000,  stock  being  owned  outright  by  the  Penn-Wyoming,  and  an 
issue  of  $750,000  bonds  remains  unused  in  the  Penn-Wyoming  treasury. 
Company  stated,  July,  1907,  that  $600,000  cash  for  the  completion  of  the  line 
was  in  the  Peim-Wyoming  treasury. 

The  mine  secured  more  or  less  production  in  1902  and  1903,  and  the 
smelter  was  blown  In  again  June  28, 1905,  running  continuously  until  October 
20,  1905,  and  making  in  that  campaign  2,385,629  lbs.  fino  copper,  3.549  oz. 
fine  silver  and  226  oz.  fine  gold,  from  28,039  short  tons  of  ore  smelts,  from 
which  figures  it  is  evident  that  the  average  quantity  of  ore  smelted  daily  w:is 
slightly  under  300  tons,  and  that  the  net  returns  were  4.25%  copper  per  ton  of 
ore  smelted,  made  at  a  cost  of  slightly  less  than  9  cents  per  pound.  Net  re- 
ceipts of  1905  production  are  given  as  $349,555.47,  an  average- of  14.65  cents 
per  pound.  For  1906  production  was  2,402,985  lbs.  copper,  secured  at  a  gross 
cost  for  mining,  smelting  and  hauling  to  railroad  of  $203,000.57,  giving  aver- 
age costs  of  8.45  cents  per  ton,  showing  a  marked  gain  over  the  preceding 
year,  gross  receipts  being  $378,786.88,  leaving  a  profit  of  $175,786.31.  In 
1906  smelter  costs  were  $64,213.24,  or  $2.46  per  ton  on  26,145  tons  of  orc 
smelted,  or  2.67  cents  per  pound  on  finished  product,  with  an  average  return 
of  5.36%  copper  per  ton  of  ore  smelted,  showing  an  increase  ii  average  per- 
centage of  ore  and  a  decrease  in  costs. 

Tbe«mclter  was  blown  in  again  on  March  15th,  1907,  and  ran  until  burned 
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Miy  10,  1907.  producing  1.  58(l,fKW  lbs.  copper  from  11,000  loos  of  ore,  &  re- 
turn of  7.2%  metal,  showing  a  further  considerable  gain  in  average  grade  of 
ore  treated,  production  btilng  at  the  rate  of  nearly  9,O0O;O0O  lbs.  yearly  for 
the  55  dayu  in  which  the  smeller  was  in  commission,  Cost^  have  not  bcea 
Becured,  but  should  have  been  no  higher  than  in  1906» 

Assets  of  the  old  North  American  CVippt^r  Co.  were  bought  at  pubUe  sale 
by  the  present  company.  A  suit  against  the  Penn-Wyoming  by  shareholders 
of  tWe  North  American  has  been  decided  against  the  plaintiffs,  who  apparently 
bave  grounds  for  suit  against  the  old  management  of  the  North  American 
company^  hut  lack  grcjunds  for  complaint  against  the  Penn-Wyoming  Copper 
Co.  The  assertion  made  in  the  first  etiition  of  Vol.  VI,  of  the  Copper  Hand- 
book  that  Mr.  E.  M.  Cobb,  president  of  the  Penn-Wyoming,  formerly  was 
corjnf'ct<'d  wit  h  Mr.  John  8.  Carey  in  the  managt^ment  of  the  North  American 
was  a  mij*3tatcment>  founded  uixin  misapprehension^  by  which  an  injustice, 
unintentional,  but  none  the  lees  real,  was  done  Mr.  Cobb,  and  for  which  a 
voluntary  apology  Is  tendered  herewith.  Mr.  Cobb'a  only  connection  vnth 
Mr.  Carey  or  with  the  old  North  American  company  w^as  that  of  an  unfor- 
tunate investor. 

In  past  edit  inns  of  the  Copper  Handbook  the  Penn-Wyoming  Copper  Co* 
hiis  been  criticised  for  two  shortcomings  rind  one  misfortune.  The  misfor- 
tune was  the  lack  of  a  railroad,  and  it  w^as  pointed  out  several  years  ago  thai 
it  was  idle  to  hope  for  permanent  success,  steady  operation  and  large  produo> 
tbn  without  railroad  connection.  The  truth  of  this  has  been  seen  and  ad- 
mitted by  the  company,  which,  in  August,  1907,  is  completing  a  railroad  to 
connect  wj!h  the  outside  world.  The  second  criticism  of  the  Copper  Hand- 
book was  directed  against  the  pajtncnt  of  dividends  contemporaneously  with 
the  riiising  of  additional  capital  by  sale  of  ntnck.  The  same  thing  has  been 
done  by  powerful  and  successful  copper  mines,  but  is  a  policy  that  is  wrong, 
no  matter  by  w^hom  followed  or  endorsed.  The  suspension  of  dividends  in 
July,  1907,  was  wise  and  proper.  The  third  criticism  was  made  because  of 
the  Inability  of  the  Copper  Handbook  to  secure  a  full  and  satisfactory  finan* 
cial  stateiiietit  from  the  Penn-Wyoming  Copper  Co.  The  last  criticism  has 
been  met  by  a  balaJice  sheet  issued  to  all  shareholders  on  Jan.  1,  1907.  This 
balance  slieet  shows  assiets  of  $H,751,12K.42,  of  which  $8,567,015.42  is  for  in- 
vestment account,  b*Mng  cost  of  shares  of  tlie  various  ynbsidary  eniiip,u>irs, 
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Other  asset  items  are  $78,443.31  due  from  subsidiary  companies;  S'lt, 936.05 
(perating  and  miscellaneous  expenses;  $76,481.01  a<^unts  receivable,  prac- 
tically all  due  from  subsidiary  companies;  $3,6.57.50  bills  receivable  of  the 
Battle  Lake  Tunnel  Site  Mining  Co.,  and  $6,695.13  cash  on  hand.  Estimates 
of  real  value  of  the  holdings  of  the  various  subsidiary  companies  would  vary 
according  to  the  personal  opinions  of  those  making  such  estimates,  but  the 
figures  of  the  company  show  the  investments  according  to  the  books.  Lia- 
bilities were,  capital  stock  issued,  $7,983,534,  which  amount  is,  in  August 
1907,  nearly  $9,000,000;  notes  payable,  $370,086.76  due  on  the  Ferris-Hag- 
garty  mine,  and  $318,959.62,  trustee  notes  running  to  A.  F.  Richardson. 
These  notes  are  secured  to  the  trustee  by  the  underlying  notes  of  various 
subsidiary  corporations,  aggregating  $1 390,798.62,  but  the  trustee  has  agreed 
to  cancel  all  notes  of  the  various  subsidiary  companies  upon  payment  of  the 
Penn-Wyoming  notes  for  $318,959.62,  this  amount  being  the  balance  due  on 
the  underlying  notes,  on  which  $1,072339  already  has  been  paid.  Other 
liabilities  are  $104.73  and  reserve  fund,  $78,443.31. 

The  anomalous  arrangement  by  which  stock  of  the  Penn-Wyoming,  while 
all  nominally  common  stock,  and  on  a  parity,  was,  for  all  practical  purposes, 
divided  into  three  classes,  has  been  terminated,  there  being  now  only  common 
stock,  with  every  shareholder  on  the  same  basis. 

The  Penn-Wyoming  has  suffered  in  the  past  from  a  variety  of  ills,  but 
substantial  progress  has  been  made  toward  the  allegation  or  elimination  of 
its  various  troubles,  during  the  past  eighteen  months.  The  railway  so  badly 
needed  will  be  running  within  a  few  weeks.  Undergroimd  openings  have 
been  extended,  the  destructive  fires  of  the  past  wiH  be  guarded  against  in  the 
future  by  steel  buildings;  litigation  over  titles  has  been  decided  in  the  com- 
pany's favor;  payment  of  dividends  while  selling  stock  has  ceased,  and  a  full 
balance  sheet  has  been  furnished  shareholders.  The  cost -sheets  of  the  1906 
and  1907  smelting  campaigns  show  that  copper  in  considerable  quantities 
can  be  produced  at  reasonable  prices,  and  the  ultimate  success  of  the  mine 
seems  dependent  solely  upon  its  ability  to  furnish  large  tonnages  for  steady 
smelting  operations.  The  management  is  energetic,  and,  while  laboring  in 
the  past  under  many  difficulties,  and  having  done  things  that  have  been 
criticised  by  the  Copper  Handbook,  has  made  progress  in  the  right  direc- 
tion, and  seetDB  worthy  of  the  confidence  of  tlir>  sliareholders. 
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PHILIPS  RIVER  QOLD  ft  COPPER  CO.,  LTD,  AXTSTRAUju 

Office:  Salisburj'  House,  I>oiHlon  Wall,  Tjondon,  E,  C,  Eng.  Cha4>. 
Kuufrnan,  rhairnuin;  E.  Protiwr^K^  Jones,  secretary ;  Fretl  Morgan,  mine 
iiiana^tT.  Orgaiiized  Jiinimry,  HKHV,  with  rupitalizutiou  £10(J,000,  shAitss 
£1  \Mki\.  Ijiinds,  247  acix's,  ]n:]d  UTukT  lipase  aii»i  option,  in  Western  Aus- 
tmlia.  PnojX'i'ty  ineliides  the  Motmt  Bi^ison  niitie»  having  a  20(y  shaft, 
the  Mount  iVsiiiond  mine,  in  a  prospcrtint^^situpi*,  \^iiieh  is*  to  have  n  stexira 
hoist,  and  the  Mount  Cattlin  niba*,  also  a  pi'os|XM*t»  Eqnipmetvt  incUidi^s 
Bulicoek-Wikox  boilers,  a  l.iXH)'  hoist  and  a  oMlrill  air-compie^sor. 
PHOENIX  CONSOLIDATED  COPPER  CO.  MICHIGAN. 

Office:  Li  William  St.,  New  York.  Mine  office:  Phoenix,  Keweenaw 
C<».,  Mich,  John  Fi.  Stanton,  president;  Wm.  C.  .Stuart,  \n>i?-pre«>ident ; 
J,  Wheeler  flanlley,  secnitar^^  and  treasurer;  Frank  McM,  Stanton,  agent; 
piecetiing  officers  ami  J.  OppenheJm,  directors,  t  ^rganLi^ed  April,  1h99^ 
under  laws  of  Michigan,  with  capilalization  $2,5tK)jXK),  shares  $25  par;  paid 
in,  $12. 

Offii'ial  Returns  to  the  state  of  Micliigan,  as  of  dale  Jan,  1,  1905,  di*- 
close  the  following  figureK:  ^M 

Amount  of  caMi  paid  in  on  capital  stock. '. • .  * . .  $l,2(X>,(K)f».nO 

Amount  paid  in  by  conveyance  of  property /iOO.CN)OJlO 

En  tin*  amount   invented   in    real  estate, . , , .      505,(X)()  t)0  H 

Amount    of    ixTbonal    estate • ,  * .        87,31*7  -  44   ^ 

Amount    of    floating    debt , 159,81f*-97 

Considerable  ei|uipment  has  been  aold,  since  June,  1905,  but  a  consider- 
able  indebtedness  must  remain  itnliquldatod,  fl 

Lands,  2,505  acres,  in  Keweenaiv  county;  Miclagan,  Five  different  ™ 
fissure  veins  have  been  opened,  and  more  or  lees  mining  done  thereon,  at 
various  titnei*,  Tlie  old  Phcenix  mine*  includeii  in  the  present  consolidation, 
is  famous  for  having  pro<luce<:l  the  largest  mass  of  native  copper  ever  found, 
tills  weighing  upwards  of  500  nhort  tons.  Tiie  pixipc^rty  also  carries  the 
Aslil>ed  lode,  which  lias  been  sliglit  ly  developed  by  an  exploratory  tunnel. 

Hie  mine  has  extensive  openings,  an<i  a  modern  equipment.     The  prop- 
erty WHS  worked  for  6  years,  without  succe.s-^,  and  wa-s  closed  down   June  15, 
1905.     FrcMluction,  1905,  w^  onty  273.219  ll>s,  fine  copper.    The  Ph.xnix  A 
Consolidated  was  described  very  ftiUy  in  Vol  V,  and  tlie  various  old  properties  H 
entering  into  the  consolidation  are  very  fully  de^ribcd  in  VoL  U.  H 

PHOENIX  GOLD  &  COPPER  MINING  CO,  ^^H 

/Hfuv:  21 S  r.ii  Salle  St..  ChitMgo,  lll>,  ^^H 

PHOENIX  GOLD  MINING  CO,  CALIFORNIA. 

A  rt?org;iniitation,  under  a  new  name,  of  the  Mt,  Shae^  Gold  Mines  Cor- 
poration. Property  Is  an  alleged  gold  minc^  etc.  Manageme^nt  and  methods 
timroughly  rotten. 

PHOENDC  MINE.  AUSTRALIA, 

Mine  office:  Cobar,  Robinson  Co.,  N.  S,  W.,  Atistiulia,     Property  is  but 

slightly  developed,  and  presumably  Is  itUa 
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PHOENIX  MnUNG  00.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  Employs  50  men. 
Equipment  includes  an  dectric  air-compressor.  In  July.  1905,  was  shipping 
circa  60  tons  of  milling  ore  daily,  in  addition  to  producing  a  little  smelting  ore. 
PHOEKIX  MnUNG  SYNDICATE.  WASHINGTON. 

Office:  Seattle,  Wash.  Mine  office:  Berlin,  King  Co.,  Wash.  Lands 
include  the  Mona  group,  on  the  east  side  of  Miller  river,  '2\^  miles  from  a  rail- 
road, showing  a  60*  vein  carrying  a  20*  paj-streak  of  chalcopjnrite,  mainly  of 
concentrating  grade,  opened  by  a  shaft  of  50^  and  by  tunnds  of  SO',  230^  and 
TOO'. 
PICACHO  BLANCO  MINING  CO.  ARIZONA. 

IGne  office:  Monistown,  Maricopa  Co.,  Ariz.  M.  E.  Waldstein,  president ; 
T.  O.  Otis,  secretary  and  treasurer.  Is  a  consolidation  of  the  San  Domingo 
Goki  &  Copper  Co.  and  Exposition  Mining  Co.  CapitaHzation  $5,000,000, 
shares  $1  par.  Lands,  31  claims,  in  Yavapai  and  Maricopa  counties,  Arizona. 
Has  a  400^  main  shaft,  with  free-milling  gold  ores  said  to  average  $22  per  ton. 
Has  gasoline  power,  a  15-stamp  mill  and  a  25-ton  cyanide  plant. 
MINAS  PICACHO  y  CAMPO  RICO.  MEXIQO. 

Bfine  office:  Bavispe,  Scmora,  Mex.     B.  J.  Hone,  manager.     Ores  carry 
copper,  gM,  silver  and  lead.    Has  water  power,  arrastras  and  a  small 
adobe  smelter.    Idle. 
FELIX  R.  PICASSO.  PERO. 

Office  and  mine:  Cabesa  Negra,  lea,  PeHi. 
PIC  COPPER  &  GOLD  MINING  CO.  OP  09TARI0. 

LAKE  SUPERIOR,  LTD. 

Neither  office  nor  lands  of  company  can  be  located.     Property  was 
advertised  as  ' 'directly  north  of  the  Calumet  &  Hecla/'  which  was  a  very 
misleading  statement,  as  lands,  if  any,  must  have  been  on  the  Canadian  shore 
of  Lake  Superior.     Presumably  dead. 
PIEDMONT  COPPER  MINING  &  SMELTING  CO.  VIRGINIA. 

Office:  320  Broadway,  New  York.  Letter  returned  unclaimed  from 
former  mine  office,  Elkton,  Rockingham,  Co.,  Va.  Maurice  D.  Brown,  pres- 
ident; Jas.  G.  BUuvdt,  vice-president;  E.  Porter  Emerson  secretar>'  and 
treasurer;  S.  D.  Brown,  genenEd  manager.  Organized  1901,  under  laws  of 
New  Jersey,  with  capitalization  $2,000,000.  shares  $100  par.  $30  paid  in. 
Property  shows  3  fissure  veins,  carrying  occasional  native  copi>er  and  sulphide 
ores,  with  estimated  average  values  of  6%  copper,  10  oz.  silver  and  $15  gold 
per  ton.  ^  Veins  are  said  to  be  persistent  and  traceable  for  about  a  mile, 
with  geological  conditions  much  the  same  as  at  the  High  Top  mine,  adjoining. 
Idle  for  several  years. 
PIEDRA  y  CA.  CHILE. 

Office  and  mine:    Caldera,  Atacama,  Chile.     Own  a  mine  ha\'ing  steam 
power,  which  employed  drca  100  men.  at  last  accounts. 
COMPAlllA  MINSRA  PIEDRAS  VERDES  y  ANEXAS.  BIEXICO. 

Mine  office:  Alamos,  Sonora,  Mex.     Angel  Almado,  president;  Joaquin 
A.  Mange,  supomtendent.     Has  a  350^  shaft  and  375'  tunnel,  with  steam 
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power  plant.    M*idc  several  email  shipment^t,  1902,  of  matte  averaginii  40% 
inpp«r,  20';!J?  Ie4id  and  200  oz,  silver  per  ion.     Employed  about  75  men,  at 
la^t  twcounU,  but  presumably  is  itllc,  owing  to  the  Yutpii  Indian  uprising. 
PIEDRAS  VERDES  MINING  CO.  MEXICO. 

Oltice:  El  Flierte,  SinuUia,  Mex.     Ha*  argentiferous  copper  oree.  slightly 
devclopotl  by  Uinuel.     Presumably  idle. 
PIERCE  MINING  CO.  COLORAIX). 

Lcrtter  returned  unclaimed  from  former  mine  olfice^  Centml  City,  Colo. 
PIKE  HILL  MINES.  VERMOlfT. 

Office:  82  Beiiver  St,,  New  York.  Mine  office:  Corinth,  Omnge  Co.,  Vt, 
Employs  50  men.  N.  M,  Macdonald,  president;  H.  H.  Knox,  vice-president; 
H.  G.  Himter,  secretary;  John  H,  Aliens  treasurer;  E.  L,  Smith,  supenntendent; 
pre<3eding  officers  and  D.  S.  Coiiant,  directon^;  Knox  nt  Allen,  engineers.  (>r- 
ganize<l  Januar>'  9,  lOOO,  binder  hwn  of  Vemiont,  with  capitalization  ^200,000, 
shares  $100  par  Annua!  meeting,  second  Tuesday  in  January.  Lands, 
lOl  acres,  freehold,  in  the  Corinth  district,  slmwing  country  rork  of  mica- 
achist,  carrying  Icnsea  of  chukopyrite  of  estimated  average  tenor  of  3.5% 
copper.  Has  2  donkey  hoists,  and  a  concentrator  covering  6»600  square  feet, 
equipped  with  1  Blake  crusher,  2  seta  of  rolls  and  2  magnetic  separators. 
Nearest  milroml  Is  the  Bo*<ton  &  Maine,  14  miles  distant.  Production, 
1905,  was  131,911  I  hi*;,  fin^*  copper 
NEGOCIACION  MINERA  PILARIS  DE  TERAS,  MEXICO. 

Mine  office:  Pilarcs  de   lera'^!,  Sonorj,  Mex.     Alberto  C,  Garcia,  super- 
intendent.    Is  primarily  a  silver  niiuc,  riirr>'ing  small  vahii^  in  copper,  gold 
and  leacL  opened  by  ti  1,4(X}'  tvinnel  and  7(K)'  main  ahaft.     Has  steam  power 
and  cniploytHi  about  2t)t)  men,  at  last  accoimts. 
PaOT  KNOB  COPPER  MimNG  CO.  NEVADA* 

Letter  returned  unclaimed  from  former  ofRec,  Eau  Claire,  Wis. 
LES  MINES  DE  CUIVRE  PILOU,  LTD.  NEW  CALEDONU. 

Entire  stock  issue  held  by  Caledonia  Copper  Co.,  Ltd. 
PINAL  COPPER  CO,  ARIZONA. 

Heorgunize<^l,  19fK5,  as  Arizona  Banner  Copper  Co. 
PINE  HILL  CONSOLIDATED  MINING  CO.  CALIFORNIA* 

Oilice:  131()-H1  Broadway,  New  York.  Mine  office:  Wolf,  Nevada  Co., 
Gal.  J.  Frank  Maao,  secretary  and  treasurer;  Cerf  Rosenthal,  superintendent. 
Has  a  copper  ledge,  claimed  to  be  100'  wide»  carr^'^ing  malachite,  a^urite,  bom- 
ite,  chryeioeollft  and  native  copper,  with  a  gold  vein  on  the  foot  wall  and  an 
auriferous  gossan  capping,  opened  by  a  two*com[mrtment  main  shaft.  Abo 
has  a  gold  mine. 
PINKHAM  MINE.  ARIZONA* 

LeUer  rctiinicil  unclaimed  from  former  mine  office,  Chloride.  Aniona. 
RODOLFO  PINOCHET.  CHILE. 

tJlhce  ami  mine:  Tx>  Esp>ejo,  Santiago  de  Chile,     Operates  the  Vieja  eopper 
mine.     Has  steam  power  and  employed  about  150  men,  at  last  aceoimta, 
PINTO  COPPER  CO.  NEW  MEXICO* 

Office:  9  Bartles  Bldg.,  lola.  Kao^aa.    Biline  office:  Santa  lliU,  Grant  Ca, 
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N.  M.  Geo.  A.  Bowlus,  president;  F  S.  Bennett,  secretary  and  general  man- 
ager Samuel  Allen,  superintendent.  Organized  July,  1902,  under  laws  of 
South  Dakota,  with  capitalization  $2,500,000,  shares  $1  par.  Lands,  8  claims, 
area  121  acres,  in  the  Central  district,  showing  4  veins,  carrying  carbonate 
and  sulphide  ores  said  to  average  20'  width  and  to  carry  2.5%  to  12%  copj)er, 
3  oz.  to  10  oz.  silver  and  $2  to  $400  gold  per  ton.  Opened  by  shafts  of  65', 
75'  and  140'.  Presumably  idle. 
PINTO  CREEK  COPPER  CO.  ARIZONA. 

Title  changed,  circa  1902,  to  Arizona  &  Hancock  Mining  Co. 
PINTO  CREEK  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  501  German  Bank  Bldg.,  St.  Joseph,  Mo.  Mine  office:  Globe,  Gila 
Co.,  Ariz.  Thos.  G.  Cockrill,  president;  Chas.  Reiminschneider,  vice-president; 
Grant  S.  Watkins,  secretary;  J.  W.  Castle,  treasurer;  preceding  officers,  H.  E. 
Bragg,  J.  Berger  and  Geo.  B.  Bright,  directors;  G.  P.  Fuller,  superintendent. 
Organized  December  11,  1896,  under  laws  of  Arizona,  and  capitalization  in- 
creased, 1906,  to  $1,250,000,  shares  $1  par. 

Lands,  21  claims,  area  circa  430  acres,  in  the  Globe  district,  showing  coun- 
try rocks  of  granite  and  schists,  with  6  fissure  veins  in  granite,  these  having 
average  widths  of  3'  to  6',  canying  sulphide  ores  giving  assays  of  4%  to  12% 
copper,  5  oz.  silver  and  $2  to  $10  gold  per  ton.  Development  is  by  sliafts  of  40', 
70'  and  570',  and  by  8  tunnels  of  100'  and  upwards,  2  longest  being  900'  and 
1,100',  mine  having  a  total  of  about  one  mile  of  underground  workings.  Main 
development  is  on  the  Yo  Tambi?n  claim,  where  a  570'  shaft  shows  a  promij?- 
ing  body  of  sulphide  ore.  The  lower  tunnel,  of  900'  length,  is  connected  with 
the  upper  workings.  The  Manitou  claim  lias  a  70'  shaft  and  3  tunnels  of  1, 500' 
aggregate  length.  Equipment  includes  a  gasoline  hoist  and  a  6-drill  Sulli- 
van air-compressor. 

The  property  has  an  old  lO-stamp  mill  and  a  30-ton  concentrator,  con- 
nected with  the  mine  by  an  aerial  tram.  Milling  and  concentrating  tests  were 
made,  December,  1905,  under  the  advice  of  Dr.  L.  D.  Ricketts  and  Mr.  J.  C. 
Erman,  and,  as  a  consequence,  the  mill  is  being  enlarged  and  reconstructed, 
and  is  to  have  a  new  equipment,  from  the  Allis- Chalmers  Co.  The  mill 
should  be  completed  in  the  fall  of  1906,  and  will  have  an  initial  capacity  of 
100  tons,  with  room  in  the  structure  for  a  250-ton  plant. 

The  management  of  this  company  is  honest  and  eternally  persevering. 
Large  sums  have  been  expended  on  the  property,  and  indications  are  that 
the  courage  and  persistence  of  the  officers  and  shareholders  will  be  rewarded  by 
the  making  of  a  good  mine. 
PITKARANTA  KOPPARBRUK.  FINLAND. 

Mine  office:  Pitkaranta,  Viborg,  Finland.  The  property  was  in  operation 
for  many  years,  until  circa  1903,  and  was  a  small  but  steady  producer,  making 
circa  750,000  lbs.  fine  copper  yearly.  Ore  is  carried  in  a  bed  of  "skam,''  which 
is  a  granular  mixture  of  augite,  garnet  and  other  ferromagnesian  sihcates,  im- 
pregnated between  the  grains  with  chalcopyrite,  which  also  occurs  in  veinlets. 
Ore  body  is  of  about  15'  width,  and  is  low  in  grade,  and  the  mine  has  beea 
opened,  more  or  leeiB  eictensivelyi  for  about  1^  miles  along  the  vjbul 
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PIT  RIVER  GOLD,  SILVER  &  COPPER  MINIJfG  CO.  CALIFORirU. 

Letter  retunicd  uricluirinHi  rroiii  toiniermhie  office,  Redding,  CaK 
PITTSBURG  A  ARIZONA  MUflNG  CO,  ARIZONA. 

Mitie  ollice:  Charleston,  via  Johnson,  GoehUe  Co.,  Am,     Lands,  include 
tlie  Manila  mine,  with  a  double  coniparttnent  shafts  pknned  to  be  sunk  400% 
showing  a  proiiiising  vein  of  high-grade  ore.     Has  a  sieaim  plant,  with  hokt, 
air-eonipressor  atid  pumps. 
PITTSBURGH  &  BOSTOW  COPPER  CO.  MICHIGAN, 

WVumd  up.     Property,  the  Ciiff  mine,  sold  to  Tamarack  Mining  Co. 
PITTSBURG  A  CHIRICAHUA  DEVELOPMENT  CO.  ARIZONA. 

Mine  office:  Paradij^,  Cochise  Co.,  Ariz,     l^ands^  IG  clainw,  in  the  Chirica- 
hua  Mountains.     Idle. 
PITTSBURG  CONSOLIDATED  MINING  CO.  UTAH, 

Office:  care  of  J.  E.  Hill,  Jr.,  secretary  and  treafturer,  Salt  Lake  City,  UtuJi. 
Mine  office:  Cottonwood^  Salt  Lake  C^o.,  t*tah.  S.  M.  Levy,  pretddent;  J.  H, 
Bigger,  general  maiiager;  Dan'l  Doyle,  superintendent.  Organhsed  1903,  with 
capitalization  $3t>l),(KXl,  shart^  $1  par,  I^ands,  9  elaitns.  in  the  Little  Cotton- 
wood district^  »hov\ing  a  20'  vein,  between  lime^^t^nc  and  shale^  carrying  values 
of  1^5  to  140  per  ton,  with  circa  1 ,500*  of  workings. 
PITTSBURG  COPPER  MINING  &  REDUCTION  CO.  ARIZONA. 

omee:  3tK)  Heist  Bldg.,  Kanstus  City,  Mo,  Capituliaiation,  $150,000,000. 
A  swindle,  promoted  by  Thecxlore  iStegrier,  a  notorious  promoter  of  crooked 
mining  8cherae«>  Company  held  40  acres  of  alleged  copper  raining  gmund  in 
B<»x  Canyoii,  on  the  Bill  Williams  Fork  river,  alK>ut  50  miles  from  (>>ngres8 
Jimetion,  Arizona,  and  aLno  claimed  to  own  other  landi»,  none  of  which  can  bo 
Ifw-ated.  Company  s  capitalization  is  preposteroiLs,  and  the  shares  are  ab^o- 
Intely  wort  Id  ess.  Stegner,  at  last  account**,  wa«  potldling  stock  to  widows^ 
orphans  and  tinancially  fooli^th  male  adults,  Stegner  han  done  time  before,  and 
•slioiild  L>e  lockinl  np  jiernmnently. 
PITTSBURG  A  DULUTH  DEVELOPMENT  CO.  ARIZONA. 

Succeeded,  October,  im>4,  by  Pitt.sburg  &  IMluth  Mining  Co. 
PITTSBURG  &  DULUTH  MINING  CO.  ARIZONA. 

Office:  Calumet,  Mich.  Mine  office:  Bbibee,  Cochiae  Co.,  Arix.  Employs 
80  men.  Clias.  Briggs,  president ;  James  Hoatson,  \^ce-president;  ITioinaa 
Haat>K>n,  second  vice-president;  Louis  W,  PoweO,  third  vice-president  and  gen- 
eral manager;  Gordon  R.  CnrnpU^l,  secretary';  Peter  Ruppe;  treasurer;  preced- 
ing officers,  Thos.  F.  Cole,  Geo.  E.  Tener,  C.  d'Autremont,  Jr.,  and  Chester  A* 
Congdon,  directors;  Henrj^  B.  Paull,  auditor;  Frank  JidefF,  mine  foreman;  E.  E. 
Whtteley,  engineer.  Organizetl  Octol>er,  1904,  under  laws  of  Minnesota^  with 
capitalisation  $3,000,000,  shares  $10  par;  is.sued,  $2,500,000.  Annual  meeting, 
second  Monday  in  April.  On  December  31,  1905,  had  assets  of  $287,925.20 
and  liabiUtie*  of  $16,957.53. 

Lauds,  17  claims,  area  215  acres,  putented.  /Voperty  is  surrounded  by 
lands  of  the  Copper  Queen,  Caltunet  &  Arizona,  Lake  :5uperior  <fe  Pittsbiu^  and 
Wolverine  &  Arizona.  The  mine  is  opened  by  the  1 ,257'  Congdon  shaft,  on  the 
Black  Bear  claim,  only  650'  from  the  Calumet  dc  Arizona  line,  and  by  drift- 
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crosscuts  on  the  1,000'  and  1,100'  levels  of  No.  2  shaft  of  the  Lake  Superior  & 
Pittsburg,  and,  owing  to  the  very  rugged  topography  of  the  company's  lands, 
can  produce  to  better  advantage  through  the  L.  S.  &  P.  shaft  than  through  any 
shaft  that  can  be  sunk  on  its  own  lands.  The  collar  of  the  shaft  is  150'  above 
the  collar  of  the  Irish  Mag  shaft  of  the  Calumet  &  Arizona,  hence  an  allowance 
of  150'  must  be  made  in  correlating  P.  &  D.  levels  connected  with  C.  &  A.  open- 
ings. The  shaft  is  connected  with  drifts  on  the  1,000'  and  1,100  levels  of  No. 
2  shaft  of  the  L.  S.  &  P.,  and  also  with  a  drift-crosscut  from  the  Irish  Mag  shaft 
of  the  C.  &  A. 

Considerable  ore  has  been  developed  at  various  points,  especially  on  the 
1,000'  and  1,100'  level  drifts  from  the  Lake  Superior  &  Pittsburg,  but  the  work 
done  so  far  has  been  performed  more  with  an  idea  to  opening  the  mine  than  to 
showing  big  ore  bodies.  Several  ore  bodies,  apparently  merely  apexes  of  large 
lenses  lying  lower,  have  been  cut  on  the  1,000'  drift-crosscut,  these  ranging  5% 
to  12%  in  copper  tenor,  being  mainly  chalcopyrite,  with  considerable  oxidized 
ore  and  native  copper.  In  May,  1906,  some  good  ore  was  cut  in  a  drift  on 
the  Sunnyside  claim.  In  addition  to  these  lenses,  diamond  drill  borings  have 
cut  several  other  ore  bodies,  apparently  richer  and  larger.  The  ore  now  devel- 
oped is  of  lower  grade  than  the  average  of  the  district,  though  some  very  rich 
ore  is  shown  on  the  1 ,350'  level.  The  mine  has  a  1 ,000-gallon  pump  in  a  sta- 
tion on  the  1 ,000'  level.  Ore  is  raised  through  No.  2  slrnf  t  of  tlie  Lake  Superior 
&  Pittsburg. 

Equipment  includes  a  300-h.  p.  steam  plant,  with  a  12x36''  double- 
drum  hoist,  good  for  1,400',  and  a  5-drill  straight-line  air-compressor.  The 
physical  configuration  of  the  property  is  such  tliat  production  can  be 
secured  to  much  better  advantage  through  Cole  shaft  of  the  Lake  Superior 

6  Pittsburg  than  through  Congdon  shaft  of  the  Pittsburg  &  Duluth.  The 
Superior  &  Pittsburg  Mining  Co.  has  consolidated  the  Pittsburg  &  Duluth 
with  the  Lake  Superior  <fe  Pittsburg,  Calumet  <fe  Pittsburg  and  Junction 
mines. 

Production,  1905,  was  390,179  lbs.  fine  copper,  from  7,069  tons  ore  smelted, 
giving  smelter  returns  of  only  2.77%  copper.  The  gold  and  silver  product 
was  $5,589.07,  amounting  to  79  cents  per  ton  of  ore  smelted.  Tlie  production 
of  1905  was  gained  in  two  and  a  half  months  smelting,  the  ores  produced  being 
used  for  fluxing  the  richer  Lake  Superior  &  Pittsburg  ores.  The  P.  &  D. 
has  richer  ores,  at  greater  depth,  which  will  become  available  later. 
PITTSBURG  &  HECLA  DEVELOPMENT  CO.  ARIZONA. 

Dead.     Fully  described  in  Vol.  V. 
PITTSBURG-IDAHO  MINING  CO.  IDAHO. 

OflBce:  Kamiah,  Idaho.    Mine  office:  Greer,  Nez  Perce  Co. ,  Idaho.  Employs 

7  men.  Jas.  F.  Bridwell,  president;  Daniel  Laverty,  vice-president  and  gen- 
eral manager;  Hugh  Laverty,  secretary  and  treasurer;  E.  E.  Krengel,  engineer; 
preceding  officers,  Fred  Worrell,  Otto  Gorke.  Jas.  laverty,  E.  E.  Krengel,  Wil- 
liam S.  Pitman  and  Patrick  Laverty , directors.  Organized  January,  1 903,  under 
lawsof  Idaho,  with  capitalization  $1,000,000,  sliares  $1  par;  issued,  $675,000. 
Amnial  meetang,  last  Saturday  in  January.    Lands,   19  ckiims,   area  380 
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acres,  iiv  the  LrO  Lo  district  ♦  showing  6  contact  veins  between  giwjws  and  quartx- 
porphyry,  of  which  two,  under  developnient^  niiiKt^^O'  tn  100'  in  width*  giving 
SLSsa.ys  nplo  12%  eopper^  11  ok.  silver  and  $20  guld  per  ton, from  fuprite* mtila- 
chite,  bomite  and  dmk'opyrite.  Has  20  pits  and  shaftw,  dcepcwt  mV,  and 
tunnels  of  10',  290'  HTvd  \M)\  with  ii.  quarter  mile  of  untjerground  openings. 
Hus  gasoline  power  antl  5  snuill  mine  buildingH,  Company  ijlana  insuUing 
a  hydro-elect rir  plant,  utilizing  power  from  the  Ckiir  Water  river,  adding  a 
12-drill  nir-eoinpre.^sor  and  continuing  undergrxnind  development. 
PITTSBUKG-JEROME  COPPER  CO.  ARIZORA* 

Oftit  e:  1219  Park  Hldg. ,  rittshurg.  Pa.  Mine  office:  Jerome,  Yavapai  Co. , 
Ariss.  Employtt  14  men.  Thomas  Houlettc,  president;  Jos.  Atkins,  vice- 
president;  C.  S.  Cocliran,  treuHurer;  T.  L>.  Mcl>anaki  secretary;  preceding 
officers,  W.  E,  Crow,  Rubt.  Stewart,  A.  C.  Spindler  and  D.  M.  Clenvson,  direct- 
ors; W.  A.  Edebum,  consulting  engineer;  D.  8.  Cochran,  superintendent 
and  engineer  in  charge.  Organizetl  1 9tM ,  under  law*s  of  Arizona,  cj4pitaliitation 
increased  March  5,  1906, to  S3,0tX).0(M>,  shares  $1  par;  issued, $1 ,482,699.  On 
May  4,  i90t>,  had  cash  assets  of  $37,707.28,  without  accrued  liabilities.  Annual 
meeting,  first  Monday  in  March.  La  expending  circa  $2,500  monthly,  on  devel- 
opment. 

Lands,  26  claims,  area  circa  520  acres,  lying  2  miles  south  of  Jerome,  a 
short  distance  northwest  of  the  Blaek  Hills  prtiperty  and  alniut  midway  !>€»- 
tween  the  Tnitcd  V'erde  and  tViuator  mine?^,  Ucvclopment  is  by  a  nhaft,  link- 
ing with  threo  8-hour  shifti^,  216' deep  in  April,  PJCMi,  planned  to  be  sank  to  a 
depth  of  1,000'.  Ec|uipment  includes  a  GO-b.  p,  Fairbanks  Jk  Morse  ga^soline 
hoist,  good  for  l.SOO'*  an  Ingers^ill-Rand  2-^tiigcair-c"ompreHKor,  power  drills 
and  sinking  pump.  Development  has  been  hampercil  by  liad  weather  and  a 
lieaA-j'  infl^iw  of  extrcTuely  acid  water.  Management  is  good,  and  property 
is  considered  promising. 
PITTSBURG-JEROME  COPPER  &  GOLD  MINING  CO.  ARIZONA, 

Succoc<ierL  circa  irKI4,  by  Pittsburg-Jerome  Copper  Co. 
PITTSBURG  MINE,  COLORADO. 

Mine  office:  Cent  nil  City,  Gilpin  Co.,  C^lo.     Peter McFarland,  superintend- 
en t ,  at  Ifis t  a rrt  > un  t s .     ( >rctt  ca  rri^^  gold ,  silver  and  copper. 
PITTSBURG  MINING  A  ffiLLING  CO.  IDAHO, 

Letter  ff'tiniictl  ntu"laimeii  fnnn  former  mine  office,  WlnteBird,  Idaho. 
PITTSBURG  A  MONTANA  COPPER  CO.  MONTANA. 

tHlicc:  1121  FannerN'  Bank  lildg.,  Pittsburg,  Pa.  Mine  office:  Butte, 
Silver  Bow  Co,,  Mont,  Emplr»ys  32.5  men.  J.  H,  Heed,  president;  liatpb  L, 
Baggaley,  vic<>presideut;  David  E.  Ja<'kman»  swretary  and  treasurer;  Os**ar 
Ruhn.  genemi  nuperinfendcnt.  t>rgafii/txl  July  ^K  1002,  under  laws  of  West 
V'irginia,  with  cjipilalijsntifm  $30,tKJO,0(j<>,  shares,  $100  par.  Is  «aid  to  pjim  a 
bon<l  isMue  of  S3,0tX),<KKJ,  at  ii%,  to  C4fcre  for  floating  debt  of  company  and  pro- 
nde  addil ional  working  capital.     Annual  meeting,  first  Monday  in  August. 

Ljinds,  4Vt  claims,  area  8.50  acres,  also  6.14  m^rcs  miscellaneous  landa,  giving 
totftl  holdings  of  1 ,384  acres,  in  the  Butte,  Helena,  Elk  Hnm  and  Greenhorn 
diitricls  of  Montana,     Tlie  main  tract,  260  acres,  adjoining  Anaconda  HiU, 
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Ijring  circa  2  miles  cast  of  the  center  of  Butte,  includes  the  McQueen  placer 
and  adjoining  claims,  formerly  opined  by  Franklin  Farrell.  This  tract  is  about 
l\i  mile  in  length  north  and  south,  }i  wide  at  its  narrowest  point,  and  about  ^i 
mile  ^-ide  wliere  adjoining  the  Silver  Bow  mine  of  tlie  Butte  &  Boston.  Tliis 
property  carries  4  veins  of  'i*  to  12'  average  width,  presumably  continuatioiLs  of 
the  veins  of  the  Butte  &  Boston.  Owing  to  tlie  great  depth  of  overburden,  the 
solid  ledge  was  not  reached  until  a  depth  of  several  liundred  fe«t,  and  shaft  sink- 
ing was  difficult  and  costly,  owing  to  the  existence  of  considerable  quicksand 
above  the  ledge.  I>evelopment  is  by  2  shafts,  kno^-n  as  Nos.  2  and  3,  each  of 
1,240'  depth,  with  about  4  miles  of  underground  workings.  Xo.  2  shaft  lias 
500-gallon  dectric  pumps  on  the  700'  and  1,200'  levels,  and  the  shafts  are  con- 
nected by  a  half-mile  crosscut,  on  the  1 ,200'  level.  Ore  bodies  are  small,  com- 
pared with  the  big  veins  to  the  eastward,  but  carrj'  good  silver  values,  ore  rang^ 
ing  3.5%  to  12%  copper  and  8  oz.  to  12  oz.  silver  per  ton,  with  small  gold  values. 
In  addition  to  the  main  property,  in  Butte,  the  company  o^^tis  the  Si/tissmont 
mines,  near  Elkhom,  Jefferson  county,  and  the  Chamounix  mine,  near  Austin, 
Lewis  A  CSark  county,  Montana.  The  Elkhom  property,  bought  for  $60,000. 
shows  a  large  body  of  low  grade  ore,  carrying  1.5%  to  3%  copper,  of  a  character 
espedaUy  adapted  to  pyritic  smelting.  The  Chamounix  property  includes  the 
ChriBtina  group,  of  6  claims,  and  the  Fannie  Pamall  group  of  33  claims.  The 
Ghiistina  group  has  considerable  development,  and  has  shipped  more  or  less 
argentiferous  copper  ore.  The  company  also  owns  sundry  mining  claims  at 
Pittsburg,  4  miles  from  Hdena,  Lewis  &  Clark  county,  Montana. 

Equipment  includes  a  2,000-h.  p.  steam  power  plant  and  a  600-h.  p.  electric 
plant,  of  which  1 ,900  h.  p.  is  used  at  the  mine,  and  700  h.  p.  at  the  smelter.  The 
mine  has  a  500  h.  p.  hoist,  good  for  1.600',  and  a  600  h.  p.  hoLst,  good  for 
1,300',  also  a  40-drill  Rand  air-compressor  and  20  jwwer  drills.  Buildings  in- 
clude a  38x70'  brick  carpenter  shop,  frame  smithy.  2  engine-houses,  2  boiler- 
houses,  a  changing  house,  office  building,  laboratory,  transmitter  station  and 
miscdlaneous  buildings,  with  a  total  of  about  16  structures.  The  office  build- 
ing is  equipped  with  a  library,  reception  room,  billiard  room  and  cafe. 

The  reduction  plant,  known  as  the  Pittsmont  smelter,  is  connected  by 
track  with  the  north  shaft  and  has  a  200-ton  blast-furnace,  with  room  for,  4 
additional  furnaces.  The  furnace  is  a  remodeled  Garretson  pyritic  smelter,  with 
sundry  changes  made  by  Mr.  Baggaley,  and  has  given  considerable  trouble  in 
operation.  The  Baggaley  process  of  pyritic  smelting  calls  for  treating  ore  with- 
out water  concentration,  heap-roasting  or  carboniferous  fuel.  The  process  is 
said,  by  the  management,  to  have  \yeen  successful,  but  tlie  supply  of  ore 
was  inadequate  to  give  the  best  returns,  'llie  smelter  has  one  converter  stand 
with  8x13'  shdls,  and  2  experimental  Baggaley  converters  of  smaller  size.  Prod- 
uct is  blister  copper,  carrying  99%  copf)er.  2(K)  oz.  silver  and  3.5  oz.  gold  i>er 
ton,  sent,  for  electrolytic  refining,  to  the  Xicliols  Chemical  Co.,    New  York. 

The  property  has  about  3  miles  of  railroad  track,  connecting  the  various 
parts  of  its  mine  and  smelter.  Production,  1905.  was  790.600  lbs.  fine  copper, 
81,911  oz.  silver  and  1,422  oz.  gold,  .secured  from  11,000  tons  of  ore  smelted, 
fpviDf  aveiage  retuins  of  3.6%  copper.    The  smelter  was  closed  down  April  i4i 
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1 906.    Company  plans  adding  a  new  hoist  and  increasing  tlie  size  of  the  smelter. 
Property  is  considered  valuable,  though  scarcely  up  to  the  average  of  the 
Hutte  camp  in  (quantity  or  quality  of  ore,  but  it  is  evident,  from  the  results  se- 
cured, tliat  pyritic  smelting  has  not  yet  been  made  an  entire  success. 
PITTSBURG  &  MOUNT  SHASTA  GOLD  CALIFORNIA. 

MINING  &  MILLING  CO. 

Letter  returned  unclaimed  from  former  mine  office,  Redding,  Shasta  Co. , 
Cal.  B.  N.  Scott,  president;  John  Parish,  secretary.  Lands  are  the  Benning- 
ton group,  adjoining  the  Mountain  Copper  Co.,  showing  ores  assaying  from  $4 
to  $300  per  ton  in  gold,  silver  and  copper.  Property  idle  for  several  years, 
hut  considered  promising. 
PITTSBURG  &  UTAH  GOLD,  SILVER,  COPPER  UTAH. 

&  LEAD  MINING  CO. 

Jjands  are  supposed  to  be  in  the  Ophir  district,  Tooele  county,  Utah. 
PIZARRO  COPPER  MINING  CO.  NEW  MEXICO. 

Office:  care  of  Financial  Securities  &  Trust  Co.,  Denver,  Colo.     Mine 
office:  Silver  C^ty,  Grant  Ck).,  N.  M.     Claims  to  have  mining  property  in  vicin- 
ity of  Silver  City.     Is  not  favorably  regarded. 
PLAKALNITZA  MEDNA  PLANINA.  BULGARIA. 

Office:  care  of  M.  Mavrokordato,  owner,  Constantinople,  Turkey.     Mine 
office:  Plakalnitza,  Vratza,  Bulgaria.    Lands,  sundry  claims,  held  as  a  conces- 
sion from  the  Bulgarian  principality,  showing  bomite  and  a  little  chalcopyrite, 
in  dolomite .     Copper  mines  were  worked  in  this  vicinity  by  the  Romans. 
PLANET  COPPER  MINING  CO.  ARIZONA. 

Office:  170  Broadway,  New  York.  Branch  office:  908  Equitable  Bldg., 
Denver,  Colo.  Mine  office:  Planet,  via  Yucca,  Yuma  Co.,  Ariz.  J.  Stanley 
Jones,  president;  W.  B.  Storer,  secretary;  H.  L.  McCam,  superintendent.  Or- 
ganized August  14, 1902,  under  laws  of  Arizona,  with  capitalization  $1,500,000, 
shares  $10  par.     City  Trust  Co. ,  Boston,  registrar.     Company  is  free  of  debt. 

Lands,  25  claims,  area  500  acres,  also  40  acres  in  millsites,  in  the  Harcuvar 
district,  on  the  south  side  of  Bill  Williams  Fork  river,  12  miles  east  of  the  Colo- 
rado river.  Ore  occurs  in  a  metamorphic  contact  between  diorite  on  the  foot- 
wall  and  overlying  sedimentary  shales  and  impure  limestone,  much  altered  by 
intercalated  erupt  ives,  the  vein  carrying  a  heavy  iron  capping,  mainly  hema- 
tite, for  a  distance  of  circa  3,000',  averaging  about  30'  thickness  and  up  to  200* 
in  width.  Apparently  the  hematite  is  of  workable  grade,  and  it  is  estimated 
that  500,000  tons  of  00%  iron  ore  are  now  exposed.  Development  Ls  by  12  ver- 
tical shafts,  of  20'  to  120'  depth,  3  incline  shafts  of  185',  290'  and  325',  and  8 
tunnels,  longest  225',  showing  an  ore  body  averaging  about  7%  copper  and  40% 
iron.*  The  sulpliide  zone  hrts  not  been  reaclieil,  ores  exposed  being  oxides,  car- 
bonate and  silicates,  none  of  the  ores  carrying  important  values  in  gold  or  silver. 
It  is  believed  that  a  pn>per  furnace  mixture  of  ores  can  be  secured  from  the 
mine,  so  tliat  barren  flux  will  not  l>e  neci^sary. 

The  mine,  opened  circa,  1804,  was  worked  in  a  small  way  until  1874,  and 
was  agam  opened  in  1884,  when  a  36"  blast-furnace  was  erected.  Property  was 
taken  over,  1902,  by  present  company,  and  has  been  developed  steadily,  with  a 
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small  force,  since  then.  The  property  has  produced  upwards  of  $500,000 
worth  of  high-grade  ore,  ranging  from  15%  to  40%  in  copper  tenor,  which  was 
shipped  by  water  to  a  port  on  the  Gulf  of  California,  presumably  Guaymas,  and 
trans-shipped  thence  to  Swansea,  Wales,  for  reduction.  A  Jittle  ore  was  sent  to 
San  Francisco  also,  and  production  is  said  to  have  given  fair  profits,  notwith- 
standing the  heavy  expenses  for  freight  and  smelting,  and  the  harassing 
diihculties  caused  by  various  Indian  uprisings. 

The  property  has  been  handicapped  by  distance  from  a  railroad,  but  the 
Arizona  &  California  railway  line,  now  building  west  from  Wickenburg,  to  the 
Colorado  river,  will  pass  within  comparatively  easy  distance  of  the  mine.  The 
company  plans  sinking  a  new  shaft  of  500'  depth,  to  reach  the  ore  zone  proven 
by  the  incline  shaft,  and  to  facilitate  extraction,  and  also  plans  beginning 
smelting  operations,  during  1906,  having  accumulated  about  a  year's  supply 
of  ore  for  the  proposed  smelter. 
PLATA  COBRE  MIIONG  &  TRANSPORTATION  CO.  ARIZONA. 

Office:  415  Jackson  Bldg.,  Denver,  Colo.  Mine  office:  Shultz,  Pinal  Co., 
Ariz.  Wm.  R.  Benzie,  president;  John  M.  Shrote,  secretary  and  treasurer; 
A.  R.  Benzie,  suj)erintendent.  Lands  include  the  Christinas  Gift  property, 
south  of  Casa  Grande,  bought  September,  1903,  ores  of  which  carry  silver,  cop- 
per and  gold.  Idle  and  company  apparently  moribund. 
PLATA  COPPER  MINING  CO. 

A  swindle,  promoted  by  the  notorious  Wm.  F.  Wemse  gang,  of  St.  Louis. 
PLATTE  CAftON  MINING  CO.  WYOMING. 

Mine  office:  Wheatland,  Laramie  Co. ,  Wyo.     Presumably  idle. 
PLENTY  COPPER  CO.  ARIZONA. 

A  swindle,  promoted  by  the  notorious  Wm.  F.  Wemse  gang,  of  St.  Louis. 
PLUMAS  COPPER  MINING  &  SMELTING  CO.  CALIFORNIA. 

Letter  returned  unclaimed  from  former  mine  office,  Susan ville,  Cal. 
PLUMAS  MINING,  MILLING  &  SMELTING  CO.  CALIFORNIA. 

Organized  May,  1902,  with  capitalization  $200,000,  by  A.  Dragovich,  etal, 
of  San  Francisco,  to  build  a  smelter  at  Taylors  ville,  Plumas  county,  California, 
but  unknown  at  Taylors\'ille.     Presumably  dead. 
PLUTO  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Office:  365  Tenth  St.,  Oslikosh,  W^s.  Mine  office:  Dillon,  Carbon  Co., 
Wyo.  Ole  Granberg,  president  and  general  manager;  H.  Thorsgaard,  vice- 
president;  H.  O.  Granberg,  secretary  and  treasurer;  E.  M.  Sanders,  .superinten- 
dent; Frank  Earle,  engineer.  Organized  December  15,  1902,  under  laws  of 
Wyoming,  with  capitalization  $1,000,000,  shares  $1  par;  issued,  $909,71^5. 
Lands,  II  claims,  patented,  area  220  acres,  also  a  40-acrc  millsitc,  in  the  Battle 
Lake  district,  near  the  Ferris-Haggarty  mine  of  the  Penn-Wyoming  (>)pper 
Co.,  showing  2  fit&ure  veins  in  quartzite,  and  2  contact  veins  between  dioritc 
and  quartzite,  ranging  2'  to  SO'  in  width,  and  carrying  cuprite,  inelaconite  and 
copper  sulphides,  associated  with  manganese,  gi\Hng  average  assays  of  1%  cop- 
per and  $3  gold  per  ton,  with  a  trace  of  silver,  developed  by  numerous  pits  of 
lO'  to  20'  depth,  5  shafts  of  55'  to  100'  depth,  and  by  a  tunnel  of  1,004'  with 
2,000'  of  underground  workings.    Equipment  includes  a  40-h.  p.  steam  plant 
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and  a  3-clrill  air  <*ompraBsor.    Buildingg  are  a  35x40'  maehine  shop.  383c2(/  car- 
penter ahop,  and  6  other  mine  et rurtures.    Company  plans  coDtinuiiig  develop- 
munt. 
PLYMOUTH  ROCK  MINE.  CALIFORIflA. 

Mine  o  if  ice:  Mill  on,  C.'ala%^eras  Co.,  Cftl     T.  T.  Lane,  owner.     Ores  carry 
gold,  Fiiver,  lea<l  and  eopper.     Has  water-power  and  a  lO-stanip  mill. 
POCAHONTAS  MINE.  CALIFORNLA. 

Odice  and  mine:  rare  of  Mrs.  Abby  Waller,  ovMier,  Merced,  Mariposa  Co., 
CaL  Lands,  KiO  acres,  .showing  aeveml  veins  of  cupriferous  iron  ore,  between 
dioritic  walls,  vein  matter  being  mainly  dial>ai5e  and  altered  diaba.^.  Prin- 
cipal vein  is  about  ItX)'  wide  and  the  mineral  Ijelt  t»  1  ,CXM)'  wide  in  places.  Ore 
JKidiesj  in  lense*,  are  naid  to  carrj^  6%  to  12%  copper  and  12.. 51)  gold  per  ton. 
Wa»  a  limite^^l  producer  of  high-grade  carbonnte  and  oxi<le  ores,  above  the 
IDQ'  le\'el,  ore  belnvv  being  sulphide.  Idle  for  some  years. 
POCATELLO  GOLD  &  COPPER  MINING  CO.  IDAHO. 

Olhce  und  mine:  Pocatello,  Bannock  Co.,  Idalio.  E.  Craanson,  presi- 
dent; J.  J.  (iuheen,  Kecretan,^  N.  M.  Eldredget  general  manager;  Jos.  E.  Munn, 
superintendent.  Organized  Het^  1,  1902,  under  luwsof  Idaho,  with  capitHltssa- 
tion  SI  ,(MH>,(X1(),  shares  50  cents  par.  Lands,  7  claims,  area  140  acres,  including 
the  Moonlight  claim,  in  tlie  Kurt  Hull  district.  12  mileH  eartl  of  PoeatellOt  show- 
ing a  vein  of  alaiut  ',V  average  widtb,  re|Kirted  to  give  assays  of  Ml%  r<>p|>er 
and  7r)%  lead  (total  n5*;'J,)with35  oz.  silver  and  $1  gold  per  ton,  from  lionute 
and  elialcofiyrite.  Thif*  evidently  is  very  rich  ore,  aR  veins  carrying  U5%  in 
metallic  vahies  are  iiniLsual.  From  another  source  it  'm  gatheretl  that  the  ore 
iB  mainly  of  mil  ling  gnvde,  with  a  snnill  |>ay.streidv  of  smelting  ore,  from  whidi 
small  HhipiiientH  to  the  White  Knol>  Kmelter  have  giviMi  returns  of  17%  to  30*^/Jj 
ooptx^r,  and  15  oz.  to  18  oz.  nilver  per  ton.  nevelopment  Is  mainly  by  short 
tunnels,  wi\h  circa'  1  ,OCK}'  of  workingK. 
MARTIN  POE.  MEXICO. 

Office  und  mine:  AuliAn»  Jalisco,  Mexico,  I^ands  include  sundry  proper- 
ties in  the  vicinity  of  Autlan,  among  these  being  the  Quitlitliin,  20  miles  easiat 
of  Chamela.  an^a  3(>  pertenencia^,  showing  a  .W  vein  of  argent  if  erouii  eoppj^ 
and  lead  sulphides,  associated  with  hematite,  developed  hy  a  ."iO-meter  slmft. 
formerly  w  orkinl  for  silver,  of  which  some  ore  was  e\|x>rted  to  Europe,  now 
lie,  on  account  of  wnter.     The  Refugio  y  Anexas.  6  milcj*  we«t  of  Agua  Blanca, 

5  pertenencias,  show  an  18'  vein  of  auriferous  eopjier  ore»  o^^ened  by  120 
meters  of  tunnels,  and  formerly  were  worked  for  gold.  I^  thjcuniapa,  area  4 
pertenencia;*,  shows  a  vein  of  <>'  to  8'  width,  carrying  argentiferous  oxidijusd 
copper  ore*!  of  $20  to  $2tM)  per  ton  value,  opened  by  a  shaft  of  90  meter*.  Ia 
Anaconda,  0  mil^  east  of  Hadeiida  de  Aguac^ipiln,  art^  II  pertenencias, 
8howH  a  15'  vein  earrjing  auriferoiu^  chuh-opyrite.  a&^aying  11%  copper  and 
$5  goltl  p)C*r  ton,  ojMnied  by  a  150'  tunnel.  The  8an  Jane,  12  rnik»^  ea^t  of 
Aiitb*n,area  40  pertenencijis,  shows  a  iV  vein  <:^rr>'ing  auriferous  and  argentifer* 
ous  copper  ore.  with  some  hematite,  opened  b>'  a  shallow  shaft  and  dhort  tunneL 
POGGIO  GUARDIONE  MINE.  ITALY, 

Owned  ly  Societa  Delle  Capanne  Vecchie  e  Poggio  Bindo. 
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POIAIID  EXTENSION  GOLD  MINING  &  MILLING  CO.  ARIZONA. 

Office:  401  Henne  Blk.,  Los  Angeles,  Cal.     Mine  office:  Poland,  Yavapai 
Co  ,  Ariz.     Chas.  J.  George,  president;  M.  C.  Nichols,  secretary;  John  G.  Gray, 
superintendent.     Ores  carry  copper,  lead  and  zinc.     Has  steaiii  power. 
POLARIS  MINING  &  MILLING  CO.  ARIZONA. 

*  Office  and  mine:  Clifton,  Graham  Co.,  Ariz.  Employs  60  men.  J.  B. 
Schmitz,  president;  J.  Porter  Bender,  vice-president;  A.  S.  J.  Eyler,  secretary; 
L.  S.  Sweeting,  manager.  Company  is  said  to  liave  placed  a  bond  issue, 
variously  estimated  at  $750,000  to  $1,000,000,  with  Colorado  Springs  parties, 
and.  as  near  as  can  be  ascertained,  the  International  Mining  Co.  has  agreed 
to  furnish  $75,000,  in  3  years,  for  the  development  of  the  Polaris  property. 

Lands,  19  claims,  lying  northeast  of  the  Clifton  Consolidated  and  New 
England  mines.  Country  rock  is  granite,  with  parallel  intrusive  porphjnry 
dikes,  showing  contact  veins  carrying  o.vidc,  carbonate  and  altered  sulphide 
ores,  associated  with  gold-bearing  quartz,  with  argillaceous  gangue,  lower 
workings  showing  auriferous  and  argentiferous  chalcopyrite.  Company  is 
said  to  plan  dri\'ing  a  2-mile  tunnel  from  a  point  near  the  San  Francisco 
rivw,  to  cut  the  vein  on  the  Polaris,  at  a  depth  of  2,000^,  near  the  apex  of  Mount 
Greenlee.  Company  is  said  also  to  plan  constructing  an  electric  third-rail 
tram-line,  from  the  mines  to  Clifton,  7  miles,  and  to  plan  building  a  smelter 
at  Evans  Point,  on  the  San  Francisco  river.  Equipment  includes  steam  and 
gasoline  power,  and  a  20-stamp  mill.  Property  is  considered  promising. 
PONDHXAI  &  VOLCAN  GROUP.  NEW  CALEDONIA. 

Letter  returned  unclaimed  from  former  mine  office,  Diahot,  New  Cale- 


PONTIAC  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Tres  Piedras,  N.  M. 
PONTIAC  MINING  CO.  VIRGINIA  &  NORTH  CAROLINA. 

Office:  19  Liberty  St.,  New  York.  Mine  office:  Virgilina,  Halifax  Co., 
Va.  A.  A.  Summer,  president;  Samuel  Bryant,  secretary;  Robt.  G.  Lassiter, 
general  manager.  Organized  1902,  under  laws  of  New  York,  with  capitaliza- 
tion $1,600,000,  shares  $10  par.  I^nds,  1,340  acres,  in  the  Virgilina  district 
of  Virginia  and  North  Carolina,  carrying  a  fissure  vein  in  schist,  opened  by  the 
Tuck  shaft  of  125'  and  the  Glasscock  shaft  of  203',  sho\nng  cuprite,  malachite 
and  azurite  to  depth  of  60',  below  which  are  chalcocite,  bomite  and  chal- 
copyrite, with  quartz  and  epidote  gangue,  giving  average  always  of  4%  copper 
and  1  oz.  to  2  oz.  silver  per  ton,  with  traces  of  gold.  Has  gasoline  {)ower. 
Presumably  idle. 
POOLE  GROUP.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Washington,  Santa 
Cruz  Co.,  Ariz.     Ores  carry  copper,  gold,  silver  and  lead. 
POONA  &  MATTA  DARRA  MINES.  AUSTRALIA. 

Office:  care  of  C.  H.  Hussey,  Broken  Hill  Cliaral)ers,  Adelaide,  South 
Australia.  Lands,  240  acres,  adjoining  the  Moonta  mine,  on  the  Yorke  Penin- 
mila,  South  Australia.  Has  shafts  of  120'  and  228',  showing  rich  ore  in  promis- 
iog  quantitieB.    Presumably  idle. 
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PORCUPINE  MINE.  COLORADO. 

Office  and  mine:  care  of  M.  B.  Sweeney,  owner,  Aahcroft,  Colo. 
PORCUPINE  MOUNTAIN  COPPER  CO.  MICHIGAN. 

Office:  Cleveland,  Ohio.  M.  G.  Watterson,  president;  E.  S.  Hough, 
secretary  and  treasurer.  Was  said  to  have  been  organized,  1901 ,  under  laws 
of  New  Jersey,  ^\'ith  capitalization  $2,500,"000,  but  returns  from  Mr.  Watter- 
son give  the  ownership  as  vested  in  a  syndicate,  promoted  1890,  with  7  share- 
holders, title  being  held  by  tnistees.  Lands  1,100  acres,  well  timbered,  in- 
cluding a  portion  of  the  old  Carp  Lake  mine,  in  the  Porcupine  Mountains,  On- 
tonagon county,  Michip:an,  showing  a  continuation  of  the  Keweenawan  copper 
belt,  with  intercalated  amygdaloidal  traps  and  conglomerate  tuffs,  with 
sandstone,  showing  sundry  beds  carrying  native  copper,  disseminated  as 
speiss,  through  sandstone.  Property  has  2  ore  bodies,  of  27'  estimated  aver- 
age width,  NNith  easterly  and  westerly  strike  and  dip  of  30°  to  the  north, 
carrying  estimated  average  values  of  3%  copper.  Mine  has  circa  1,700^  of 
underground  workings,  estimated  to  show  150,000  to  200,000  tons  of  stamp- 
rock. 
PORTAGE  LAKE  &  BISBEE  MINING  CO.  ARIZONA. 

Office:  12  First  National  Bank  Bldg.,  Hancock,  Mich.  Letter  returned 
unclaimed  from  former  mine  office,  Bisbee,  Cochise  Co.,  Ariz.  W.  S.  Cleaves, 
president;  John  Funkey,  \nce-prc.sident;  W.  I.  McMaster,  secretary;  Chas. 
Leu-is,  treasurer.  Organized  April,  1903,  under  laws  of  Arizona,  with  capital- 
ization $1 ,00(),(XX),  shares  SI  par,  succeedingthc  Portage Lake&Calumet  De\'el- 
opmcnt  Co.  I^nds,  9  full  and  3  fractional  claims,  area  191  acres,  owned  in  fee 
and  partly  patented,  3  miles  southeast  of  Bisbee,  showing  country  rock  of  lime- 
stone, with  a  porph\Ty  contact.  Has  a  302'  shaft,  with  two  compartments,  each 
4'  Q"  square  and  well  timbered.  Has  a  small  air-compressor,  Worthington 
sinking  pump,  75-h.  p.  hoist,  boarding-house,  bunk-house  and  smithy.  Exten- 
sive diamond  drilling  was  done,  1903-1904,  and  considerable  leached  ore  cut, 
the  showing,  while  not  including  workable  ore  bodies,  being  of  an  encour- 
aging nat  ure.  Property  is  idle,  and  company  practically  out  of  funds. 
PORTAGE  LAKE  &  CALUMET  DEVELOPMENT  CO.  ARIZONA. 

Reorganized,  April,  1903,  as  Portage  I^ke  &  Bisbee  Mining  Co. 
PORTLAND  COPPER  CO.  WASHINGTON. 

Mine  office:    Berlin,  King   Co.,  Wash.      Lands,  sundry  claims,  5  miles 
from  BerUn  and  a  railn)ad,  sliowing  a  17'  vein,  with  cast  and  west  strike, 
carrying  native  copper,  boniile  and  clialcopyrite,  opened  by  tunnels  of  40^ 
and  75'. 
PORTLAND  COPPER  MINING  CO.  WYOMING. 

Succccdwl  by  I^attlc  ('oppcr  Mining  Co. 
PORTLAND  GOLD  &  COPPER  MINING  CO.  WASHINGTON. 

Office:  7-127)2  First  St.,  Port  land.  Ore.  Harvey  Bailey,  president  and 
general  manager;  Conrad  Wyss,  vice-president;  H.  W.  Bailey,  secretary  and 
treasurer;  A.  B.  Burgoyne,  general  superintendent;  preceding  officers  and  Dr. 
R.  I)  Wiswall,  directors.  Organized  imder  laws  of  Washington,  with  capital- 
ization $1,250,000,  sliarcs  $1  par.     Lands,  17  claims,  area  340   acres,  well 
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timbered,  on  the  north  fork  of  the  Toutle  river,  in  the  Mount  St.  Helens  district 
of  Skamania  oomity,  Washington,  having  circa  &K)'  of  woHcings,  showing 
ore  giving  good  assay  values  in  gokl  and  copper. 
PORTLAND-DCNAHA  COPPER  MIliniG  CO. 

Disincorporated,  September,  1902,  with  all  debts  paid. 
PORTLAIID  MINE.  WTOldlia 

Owned  by  Battle  Copper  3^Iining  Co. 
PORTLAND  MINING  CO.  BRITISH  COLUMBIA. 

Office:  19  North  Seventh  St.,  Terre  Haute,  Ind.  Mine  office:  .\8pen 
Grove,  Yale  district,  B.  C.  Andrew  J.  Crawford,  president ;  M.  T.  Hidden,  sec- 
retary; J.  £.  Bates,  general  manager.  •Organiied  1901,  under  laws  of  British 
Ck)lumbia,  with  capitalization  $15,000,  shares  1  cent  par.  Lands,  4  patented 
claims,  area  204  acres,  also  160  acres  miscellaneous  lands,  in  the  Aspen 
Grove  district,  showing  10  veins,  of  which  2.  under  development,  give 
assays  of  15%  copper,  3  oz.  silver  and  80 tents  gold  per  ton,  from  carbonate 
and  sulphide  ores,  opened  by  a  155'  shaft  and  32^  tunnel.  Is  said  to  show  a 
considerable  body  of  low-grade  ore,  worth  $5  to  $6  per  ton.  Idle,  until  rail 
connections  can  be  secured. 
PORTLAND  (ROSSLAND)  MINE,  LTD.  BRITISH  COLUMBU. 

Merged,  1904,  in  Velvet-Portland  Mine,  Ltd. 
PORVENIR  DE  SONORA  CO.  MEXICO. 

Reorganized,  1902,  as  Coast  Line  Copper  Co. 
POSTAL  GOLD,  PLATINUM  &  COPPER  MINING  CO.  WYOmNG. 

Moribund.     Fully  described  in  Vols.  IV  and  V. 
COMPAlTU  MINERA  POTOSINA.  MEXICO. 

Office:  Apartado  68,  San  Luis  Potosf,  S.  L.  P.,  Mex.     Letter  returned  un- 
claimed from  former  mine  office,  Charcas,  S.  L.  P.,  Mex.     Property  was  the 
Guadalupe  y  Anexas  mines. 
MINA  EL  POTRILLO.  MEXICO. 

Mine  office:  Ind6,  Durango,  Mexico.    Victoriano-  Mantos,  owner.    Ores 
cany  copper  and  silver.     Has  steam  power. 
NEGOCIACION  MINERA  DE  POZOS.  MEXICO. 

Mine  office:  Pozos,  Guanajuato,  Mex.  Operates  Santa  Brigida  y  Anoxos, 
Santa  Lucia  and  La  Argentina  mines,  producing  gold,  Hilver  and  copper,  latter 
as  a  by-product.    Has  steam  power  and  employed   several  hundred  men,  at 
last  accounts. 
PRATT  PYRITES  MINES.  GEORGU. 

Mine  office:  Dahlonega,  Lumpkin  Co. ,  Ga.   Ores  are  cupriferous  and  aurif- 
erous iron  pyrites,  carrying  up  to  2%  copper  and  $2  gold  per  ton. 
PRESIDENTIAL  MINING  CO.  ARIZONA. 

Mine  office:  Patagonia,  Santa  Cruz  Co.,  Ariz.     Ores   carry   silver,  lead 
and  copper.    Presumably  idle. 
PRESTON  PEAK  COPPER  CO.  CALIFORNIA. 

PresumaUy  dead.    Letters  returned  unclaimed  from  all  offices.     De- 
scribed in  VoL  V. 
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PRIDE  MTNIKG  CO.  ^  COLOPJiBO. 

I>ead.     Formerly  opcnit  tni  at  Montezimm,  Summit  county,  Colonuio. 
PRIDE  OF  ARIZONA  COPPER  CO.  ARIZONA* 

Dead.  A  Douglas-Lacey  pi-omotion — which  i?^  ec[ui\'alent  t<i  terming  it  & 
swindle.  Promoters,  on  January  30,  1904,  rcyxirted  property  abandoned,  but 
company's  nai«e  still  appears  in  New  York  and  St.  Louis  city  directones.  For 
description  of  methods  of  Douglas,  Laoey  &  Co.,  aee  Amatgamatod  Gold  4c 
Copper  C<3. 
PRIDE  OF  THE  WEST  MINH^G  &  MILLTITG  CO,  ARIZONA, 

IHfice:  ISOl  Fifteenth  St.,  Denver  Colo.  Letter  returned  linclaime*  I  from 
former  mine  office,  Washington,  Santn  Crnz  Qo.^  Arijt.  Arthur  R.  Wilfley, 
prendent;  Herbert  E.  Fiske,  ^ei^retiirv'.  Urganizoti  May  1,  1901,  under  laws  of 
Colorado,  mth  capital ixation  $l,ri()OiMX>,  «liares  $10  par.  Paid  one  dividend, 
of  $15,000.  Lands,  circa  350  acres.  Mine  waui  opened  1870,  reopenod  1897, 
closed  1902,  since  idle.  Main  shaft,  about  300'.  Ores  carry  silver,  copper, 
lead  and  zinc.  Hiy>  a  200-ton  concentrator.  Fully  described  in  Volumes  II 
and  III. 
PRINCE  MINING  &  DEVELOPMENT  CO.,  LTD-  BRIHSH  COLUMBIA. 

tjtlice:  Revelstokc,  11  C.  Mine  oihce:  Standard  Basiti,  Hig  Bend  divi*^ion. 
West  KrtoteTiay  district,  II  C.  W.  M.  Bn>\vn,  eliaimiiin;  J.  M.  Scott,  iJecrctary 
and  general  manager;  C*  J,  Humens,  sn]>printendent ;  prweding  oHicera,  Jerry 
Culbcrtson  and  i>r.  S,  A.  Delumeter,  diris^tors.  t)rganis£ed  1900,  under  laws  of 
Britiivli  Odimibia,  'inth  cup  i  tali  nation  $1  ,t300,00t),  t^hures  $1  pcir;  Issuedi 
$770,0t>0.     Annual  meeting,  etecond  Wednesday  in  Man-iu 

Lands,  20  claims,  area  SOO  acren,  known  as  the  Standard  group,  aL«*oa  480- 
acre  millsite  and  040  acres  timber  lands,  giving  total  holdings  of  t, 920 acres,  in 
the  Hevelstoke  district.  Country'  rocks  are  banded  schist  and  diorite.  carry- 
ing chaleapyrite  and  boraite,  in  a  vein  of  20'  widtli,  wit\i  gangue  of  serpentine 
and  argillace<ius  schist^  ore  being  estimated  to  carr>'  average  vaVuess  of  6% 
copper.  2  oz.  silver  and  $2  gold  per  t4:}U,  Development  is  by  tunnels  of  40', 
110',  480',  600',  275',  and  720',  with  circa  3,00<^'  of  underground  workings,  esti- 
maled  to  show  150f(K)0  tons  of  ore,  with  iOO,(XK)  tons  blocked  out  for  stoping, 
A  good  water  power  is  available  for  mining  and  milling  purposes  .The  property 
has  not  reached  yet  the  pnxiucmg  stage,  and  needs  a  tram-line  and  mill, but 
gives  promise  of  niaking  a  gotxl  mine. 
PRINCESS  ADA  MINE,  WASHINGTON. 

Office  and  mine:  ^tarcUaS.  [Stevens  Co.,  Wa'^h.     Cha-s.  H.  Alban.  owner. 
PRINCESS  ROYAL  GOLD   A  COPPER  MINING  CO.      BRITISH  COLUMBIA. 

Office:  New  Whatcom,  Wa-wli,      Hcnrj'  \\\  I'tirrot,  president;  Samuel  D. 
SlentK,  secretar)^     i..ands,  sundry  elai»na.  on  Princess  Royal  Island,  ores  from 
which  have  given  assays  vcr\^  high  in  copper,  with  $4  to  110  gold  per  ton. 
Idle. 
PRINCESS  ROYAL  GROUP.  BRITISH  COLUMBIA. 

Office:  care  of  Capt.  John  Irving,  Victoria,  B,  C.  Lands.  120  acres ^  show- 
ing a  4'  vein  with  IS"  Uy  2V  paystreak  carrying  auriferous  and  argentiferous 
copper  ores  that  have  relumed  smelter  values  up  to  $120  per  ton^     Idl^ 
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PRINCETON-PROMONTORIO.  9.JU 

PRINCETON  COPPER  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  171  Broadwayr  New  York.  Mine  office:  Ft.  Huachuca,  Cochise 
Co.,  Ariz.  Henry  Hamburg,  president  and  general  manager;  Jas.  W.  Herale, 
vice-president;  Wm.  T.  Huguley,  secretary  and  treasurer;  preceding  officers, 
J.  M.  O'Connell  and  L.  de  Vere  Hamburg,  directors.  Organized  1901,  under 
laws  of  South  Dakota,  with  capitalization  $2,50O,0CX),  shares  $1  par.  Lands, 
8  daims,  well  timbered,  in  Ramsey  Cafion,  Hartford  district,  Huachuca 
Mountains,  opened  by  4  shafts,  deepest  80',  and  by  tunnels  of  60',  70',  115'  and 
250',  with  a  quarter-mile  of  underground  workings,  showing  malachite,  chal- 
oocite  and  bomite,  giving  assays  of  10%  and  upwards  in  cop{>er,  10  oz.  to  50  oz. 
silver,  and  small  gold  values.  Property  was  opened,  circa  1880,  by  Ben 
Williams.  Work  was  discontinued  June,  1905,  and  property  was  idle  at 
last  accounts.  Financial  affairs  were  in  a  tangle,  October,  1905,  but  are  said 
to  have  been  straightened  out. 
PRODIGAL  SON  MENE.  CALIFORNIA. 

Letter  returned  unclaimed  from  former  mine  office,  Cayuoos,  San   Luis 
Obispo  Co.,  Cal.    Has  limited  development  by  shaft  and  tunnel,   showing 
a  vdn  of  about  7',  traversing  syenite  and  serpentine  and  carrying  auriferous 
and  argentiferous  chalcocite,  with  quartz  gangue. 
PRODUCER  GOLD  &  COPPER  MINING  &  MILLING  CO.  WYOMING. 

Mine  office:  Encampment,  Carbon  Co.,  Wyo.     Capitalization  $3,000,000, 
shares  $1  par.     l^nds,  12  claims,  on  Copper  Mountain,  slightly  developed. 
Equipment  includes  an  air-compressor  and  a  mill  with  10  gravity  stamps. 
PRODUCER  MnUNG  &  SMELTING  CO.  ARIZONA. 

Office:  510-125  La  Salle  St.,  Chicago,  Ills.  Mine  office:  Casa  Grande,  Pinsl 
Co.,  Ariz.  J.  W.  McCoy,  president;  E.  R.  Zimmerman,  secretary.  Lands  were 
the  Jack  Rabbit  group  of  80  acres,  in  Pinal  county,  the  Producer  and  Cen- 
tury-Chief group  of  320  acres  and  the  Index  group  of  220  acres  in  Pima  county, 
Arizona.  Lands,  in  the  Quijotoa  Mountains,  were  held  under  $30,000  bond 
and  lease,  on  which  $14,000  was  paid  before  company  learned  that  vendors 
lacked  proper  title.  Main  shaft,  200',  with  about  \i  mile  of  undergrotmd  open- 
ings, is  said  to  show  52,000  tons  of  auriferous  and  argentiferous  copper  ore. 
Presumably  idla 
MINA  LA  PROFUNDA.  SPAIN. 

Mine  office:  care  of  Don  Ruperto  Sanz,  Leon,  Le6n,  Spain.     Lands  in- 
clude La  Profunda,  Cdrmenes  and  one  other  mine,  which  were  working,- on  a 
small  scale,  at  last  accounts. 
MINA  EL  PR06RES0.  MEXICO. 

Mine  office:  care  of  A.  E.  Turner,  owner,  Sabinal,  Chihuahua,  Mex.     Ores 
carry  silver,  copper  and  lead.     Has  steam  power. 
MINA  PROMONTORIO.  MEXICO. 

A  oopper-gold  property,  northwest  of  the  city  of  Durango,  Diirangu, 
Mexioo,  said  to  be  owned  by  an  Anglo-German  company,  and  said  to  have 
large  ore  boiiieB.  Erected  a  lOQ-ton  conc^trator  and  small  matting  furnace, 
«iml902.    Presumably  idle. 
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PROMONTORIO  CONSOLIDATED  MINING  CO.  MEXICO. 

Office:  Nogalew,  Ariz.  Lwipolci  Kpliraiiii,  president;  R«  D.  George,  secre- 
tary. Lands  are  circa  30  iiiil&s  ho  nth  of  Nogalcs,  in  the  Arixpe  district  of  8on- 
om,  Mexico.  Ores  are  Jead  and  copper  .^^^nlpbides,  with  ^oki  and  silver  values. 
WtU4  worked  for  about  12  yf^ars,  by  Mr.  Kphmim,  before  fonnation  of  present 
c<Mni>an y,  liigb-gratlc  ores  being  sbippeti  to  1^1  Pa*^  smelters  and  low-gmde  ores 
ac  iuuiiihit(Kl  on  dumps,  !>ater  development  h  have  not  come  up  to  expectations. 
PROMONTORIO  MINING  &  SMELTING  CO.  MEXICO. 

Dead.     Property^  nmr  Latnpasoa,  Moctexuma,  Sonom,  Mexico,  now  heid 
by  Travers-Dnrkee  Coppers. 
raO  PATRIA  MINING  A  MILLING  CO.  COLORADO. 

MineoHiee:  liit'oJ)ukire»Cb,,Colo.     W.  J.  8co»itt,  Hnperintendent.     Ores 
carry  gold,  silver,  lead  and  copper.     Emu  water  and  electric  jX)wer  luid  a  SQ-ton 
conrentmtor. 
PROSPER  GOLD  MINING  CO.  NEW  MEXICO. 

Mine  offi<-e:  Hilkboro,  Sierra  Co..  N.  M.     Ores  carry  gold,  silver  an4 
copper.     Has  steam  power.     Presumably  idle, 
MINA  PROTECTARO.  MEXICO. 

OtBe%?  and  mine:  care  of  F.  B,  Najara  y  Ca.,  owners,  Topia,  Diiratigo, 
Mcx,     Ores  carry  gold,  ailvcr  and  copper.     Empkiyed  circa  50  men,  at  last 
aeeounts, 
PROVIDENCE  GOLD  &  COPPER  CO.  CALIFORNIA* 

OfliL-e:  617  Homer  Langhlin  Bldg.,  I>ns  Angeles,  Cal.  Mine  office:  Gold- 
stone  Camp,  via  Kelso ^  San  Bcrnjirdino  Co.,  Cal.  Employs  8  men.  P.  H. 
Mathews,  president;  W.  E.  Baxter,  vice-president;  F.  11.  Messmore,  auditor; 
A.  Samuel  Parks,  secretary;  preceding  officers,  C^  M.  Wood  and  Jajs.  H. 
l>ewey,  directors;  C.  J.  Callahan,  consulting  engineer.  Organized  November 
2,  1901,  vmder  laws  of  AriiJt>nUf  with  capitalization  $.'inO'lt(X)t),  shares  St  par; 
issued,  $1,776,789.  Pays  current  accounts  monthly,  and  \a  without  debt. 
Annual  meeting,  fir.st  Monday  in  November. 

Lauds,  lo  cbiims  and  S  iiiilLsites,  area  340  acres,  patent*  applied  for* 
in  the  unorganiwd  Arrow  liiatrictj  showing  15  fissure  veins,  carrying  sulphide 
ores,  asisaying  circa  1%  eopper  and  $1  to  $1,(KI0  gold  per  ton,  with  small  silver 
values.  Has  «everal  shafts,  all  under  100',  ^\n[\  a  tottd  of  2,UXK  of  under- 
ground openings.  Will  continue  flevelopment  work  tluring  1906.  Manage^ 
ment  is  ^^uotl  ami  propt^rty  considered  (ironusing. 
PROVIDENCE  GOLD.  SILVER  &  COPPER  MINING  CO.  ARIZONA. 

Was  organized  by  the  joiut  efforts  of  Fanny  Pngue,  a  colored  woman  of 
Tuestm,  Arizona,  Walter  M.  Rolx^rt^s,  of  St.  Louis,  atid  others.  Is  a  twin  of 
file  United  Cbpp*^r  Mining  Co.,  and  upiwirently  claims  sonie  ground  that 
already  is  claimed  by  several  set.s  of  IJnrohi  mining  companies.  In  thiM 
case  it  might  not  be  wise  to  put  too  much  tnist  in  Provklenf?t\ 
MINA  LA  PROVTDENCIA.  MEXICO. 

Mine  office:  Gavikines,  Durango,  Mt*x.  Anasiasfo  Lugo,  owner  and 
manager.  Has  a  130'  main  shaft,  developing  argentiferous  copper  ore*. 
Has  wnter  power,  and  employed  circa  40  men,  at  last  accouata* 
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PROVIDENCIA  MmES  CO.  MEXICO. 

Mine  office :  CoeaU  ^uudoa,  Mexioo.  E.  A.  Stent,  manager.  Organized 
circa  1906,  with  capitalization  $500,000,  to  operate  the  CampaniDas  mines. 
PROVIDEIICE  MniniG  CO.,  LTD.  BRITISH  COLUMBIA. 

Office:  care  of  J.  B.  Heeny,  secretary  and  treasurer,  Chicago,  lUs.  !&Iine 
office:  Greenwood,  Yale  District,  B.  C.  M.  S.  Madden,  president;  D.  B. 
Scully,  vice-president  P.  *J.  Dermo»iy,  superintendent.  Mine  carries  prin- 
cipally gold  values.  Statement,  at  last  annual  meeting,  showed  a  balance 
of  cash  assets  of  $42,290.24,  and  a  profit,  on  1905  operations,  of  $19,034.76. 
A  quarrel  between  the  Chicago  and  local  interests  resulted  in  some  litigation, 
in  which  the  Chicago  men  were  sucoessfuL 
PRUDENTIAL  COPPER  MIliniG  CO.  ARIZONA. 

Office:  care  of  Shea  Smith,  president,  18  Custom  House  H.,  Chicago, 
Ills.     Letter  returned  unclaimed  from  former  mine  office,  Presoott,  Ya\'apai 
Co.,  Ariz.     £.  A.  Haggott,  consulting  engineer.    Idle. 
PRUDENTIAL  MINING  CO.  CALIFORNIA. 

Office:  care  of  H.  S.  Reed,  manager,  Medford,  Ore.     Lands,  near  Shelly 
Creek,  Del  Norte  county,    California,  are  slightly  developed  by  shaft  and 
tunnel,  snowing  2  veins  of  25'  to  30^  width.     Ore  is  pyrrhotite,  carrying  cop- 
per, gold,  silver  and  zinc,  in  small  percentages.     Idle  at  last  accounts. 
PRUDENTIAL  MINING  &  DEVELOPMENT  CO.  ARIZONA. 

Letters  returned  unclaimed  from  former  mine  office,  Nogales,  Santa 
Cruz  Co.,  Ariz.     Lands    were  12  claims,  adjoining  the  Buena  \^ta  group 
of  the  Black  Mountain  Ifining  Co. 
PSYCHE  MINING  CO.  OREGON. 

Office :  Omaha,  Neb.    Mine  office :  Greenhorn,  Baker  Co.,  Ore.  J.  Fawcett , 
manager.     Ores  carry  gold,  silver  and  copper.     Has   steam   power  and  a 
20-stamp  milL 
PTARMIGAN  GROUP.  BRITISH  COLUMTIA 

S«ndry  claims  at  the  head  of  McDonald  creek,    an  affluent  of  Horse 
Thief   creek.  East  Kootenay,  Britisli  Columbia,  sliou-ing  slightly  auriferous 
and  highly  argentiferous  copper  ores,  claimed  to  be  openeil  by  about  3,000' 
of  tunnels  and  drifts. 
PUERTECrrO  COPPER  CO.  MEXICO. 

Succeeded  the  Sonora  Copper  Co.     Assets  consist  of  a  lawsuit  against 
Col.  Wm.  C.  Greene. 
PUGET  SOUND  COPPER  MINES.  BRITISH  COLUMBIA. 

Mine  office:  Van  Anda,  Texada  Island,  B.  C.     Has  a  copper  ore  body, 
with  heavy  gossan  capping  of  fair-grade  iron  ore.     Presumably  idle. 
PUGET  SOUND  INVESTMElrr  CO.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  former  office,   Irondale,  Wash.    Had 
copper  claims  near  Gillies  Bay,  Texada  Island,  British  Columbia. 
PUGET  SOUND  REDUCTION  CO.  WASHINGTON. 

Control  passed,  1905,  to  Amerjpan  Smelters  Securities  Co. 
PUGWASH  CONSOLIDATED  MINING  &  SMELTING  CO.         NOVA  SCOTIA. 

Letter  returned  unclaimed  from  former  office,  50  Congress  St.,  Boston 
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Mass,     H.    H,    MansfjoM,    treasUTer.     Company    9iioc«ieck<l    the    Pugwash 
River  Copper  Co.,  which  held    320  acres  of  land  on  the  upper  Pugi^ash  river, 
Criniljerland  county.  Nova  Scotia.     Property  is  said  to   show   chaleocite    in 
iJa.Ild^toue.      Idle. 
PUGWASH  RIVER  COPPER  CO,  HOVA  SCOTIA. 

HiKToedi'd,  rin^a  1904,  by  Pugwash  Consolidated  Mining  dc  8rucltin^  Co. 
PULIDO  MINING  CO,,  LTD.  PORTUGAL. 

Offices:  5,  Gn^at  Winchet^ter  St.,  Ijondon,  E,  Q\,  Eng,  J.  Silva,  e hair- 
man  :C.  E.  Wilkey,  sccreturj'.  Capitalizalion,  £16.5,000.  Land?,  22  mineral 
conceRsioris,  ii*  The  Bt*ja  ihstrict,  provirtcp  of  Alenitejo,  Portug«L  Moribund. 
COMPAfilA  DE  MINAS  y  FUNDICIOW  DE  PUQUIOS.  CHILE. 

•  Mine  oihct^:  Ia>s  Pufiuios,  lUn<'a^:iia,  Chile.     Operates  the  Santa  Rita, 
Ricardita,  Moi^ada  and  ila^dalena  mines,  opened  1897,  upon  a  considerable 
scale.     Has  Rteain  i>o\ver  and  a  wmelter,  enipkiying  scvend  hundred  men. 
PlTRITAIf  COPPER  &  GOLD  MINING  CO,  NEW  MEXICO* 

A  sv\indi\  proinulcd  liy  iieuj.  I''.  Cobiirn,  of  Boston,  who  ''«:uaranteed" 
10'";    dividfinis   lor  5  years. 
PYNE  SMELTING  CO.  CALIFORNIA. 

Office:  2tt  First  National  Biuik  Bhlpr.,  Ban  Francisco,  Cah     Works  offiw: 
WcHt  Aliimedaj  AUmt»da  Co.^  OaL     I\  \V,  Pync,  manager.     Works  have  a 
daily  capacity  of  100  lon^.     Idlt»  sincr  1903,  having  been  eloped  by  courU, 
on  cumplaint^  of  fjardener.^  hi  vtcitvity  Hiat  fumes  injured  Vegetation. 
PYRAMID  COPPER  CO. 

Organi/.eii,  1902,  under  laws  of  Maine^  with  capitahziition  $500,000,  with 
$3fW  pai<l  iri,     Prc8umal>ly  deiuL 
PYRAMID  COPPER  SYNDICATE,  LTD.  BRITISH  COLUMBIA. 

DiKs^dved,  Au^ist.  1905. 
PYRAMID  GOLD  ^  COPPER  MINING  CO.  ARIZONA 

Moribund,     W.  IL   HvilThead,   the  president,  says  that  every  Lw»t  on«* 
of  hia  associates  wn^  a  shark.     Mr,  Ruff  head  is  accused,  in  turn,  of  having 
become  involved  in  illegal  transact  ions,  to  the  company's  undoing.     Fidlv 
dei»cnlK»d  in  Vol.  V. 
PYRAMID  PEAK  MINING  CO.  NEW  MEXICO. 

Mine   office:  Ixinlsltur^,   Hrant  Co.,    N.   M.     Company   held   the    Nellie 
Ely  claim,   under  a  $2.5, (MH)  option,  btit  .Hunenth^red  same   Decembei,  1905, 
.ind  appari^ntly  has  lost  ils  iife,  as  well  as  itn  prop-rty. 
PYRENEES  COPPER  MINES,  LTD,  FRANCE. 

Dissolved,  Au^iNt,   li»01. 
PYRENEES  MINERALS,  LTD.  ^  FRANCE. 

Uflict^s:  60,  King  .St.,  \hmcl>ester,  Eng.  W.  Deardcn,  isecretary;  L-^itiore 
Tom,  mine  mamiger.  Organized  May  5,  1902,  with  eapitali nation  £160,000, 
shares  £1  par;  issued,  £9S/i07.  Debentures,  £60,0(M>,  at  r/'; .  Lands.  1,K18 
acre**,  includitig  the  A!/en  'silver  and  copyier  mines,  in  tlie  department  of  Ariegt% 
Franee.  Ihis  a  20^ton  snu-ltvr,  Mli^  aad  presumably  moribim<h 
PYRITE  KING  COPPER  MINING  CO.  *         SOUTH  DAKOTA, 

Office:  Pipestone,  Minn.  Lands  are  in  the  Black  HiUa.  South  Dakota.   Idle 
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PYTHOH  GROUP.  BRITISH  COLUMBIA. 

Mine  office:  Kamloops,  Yale  district,  B.  C.     Idle. 
^Q"  COPPER  SYNDICATE,  LTD. 

Offices:  Worcester  House,  Walbrook,  London,  E.  C,    Eng.     Organized 
Nov.  29,  1905,  with  capitalization  £10,000,  in  5,000  preference  £1  shares 
and  50,000  ordinary  2s.  shares. 
Q.  S.  GOLD  MINING  &  SMELTING  CO.  WASHINGTON. 

Office:  640  Hyde  Blk.,  Spokane,  Wash.  Mine  office:  Camp  Q.  S., 
via  Conconully,  Okanogan  Co.,  Wash.  Employs  6  men.  A.  M.  Dewey, 
president  and  g;eneral  manager;  F.  S.  Beavis,  vice-presiderft ;  F.  S.  Merrill, 
secretary;  Samuel  Crow,  treasurer;  F.  Moritz,  superintendent;  L.  K.  Arm- 
strong, consulting  engineer.  Organized  1897,  under  laws  of  Washington, 
with  capitalization  $2,000,000,  shares  $1  par. 

Lands,  18  claims,  area  360  acres,  also  600  acres  in  millsites,  in  the  Salmon 
district.  Country  rock  is  mainly  diorite,  carrying  several  fissure  veins, 
of  which  one,  developed  by  a  120^  tunnel,  is  of  150^  estimated  width,  traceable 
4,500^  on  surface,  carrying  chalcopyrite  of  uncertain  grade,  estimated  at 
better  than  2%  copper,  with  small  and  variable  silver  values  and  SI  and 
upwards  gold  per  ton.  The  tunnel  is  expected  to  crosscut  the  vein  at  a  further 
distance  of  about  300^,  giving  a  600^  back. 
QUARTETTE  MINING  CO.  NEVADA. 

Office:  1016  Old  South  Bldg.,  Boston,  Mass.  Mine  office:  Searchlight, 
Lincoln  Co.,  Nev.  Geo.  G.  Crocker,  president;  Andrew  N.  Creston,  vice- 
president;  Chas.  A.  Hopkins,  treasurer;  Geo  B.  Drake,  secretary;  F.  B. 
Harrington,  superintendent;  James  Lu^ton,  mine  superintendent;  Paul 
Johnson,  mill  superintendent.  Property  is  primarily  a  largely  productive 
gold  mine,  carrying  a  little  copper  ore,  said  in  the  press  to  have  $9,000,000 
worth  of  free  milling  gold  ore  blocked  out.  Has  steam  and  gasoline 
power,  35-6tamp  mill  and  100-ton  cyanide  plant,  employing  75  to  100 
inen,  and  pays  6%  dividends. 
QUEBEC  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

lietter  returned  unclaimed  from  former  mine  office,  Deadwood,  B.  C. 
LA  QUEBRADA  GROUP.  VENZUELA. 

Includes  the  principal  mines  of  the  Quebrada  or  Aroa  district  of  Venez- 
uela, which  have  produced  about  60,000  tons  of  fine  copper.  Group  includes 
the  Cumuragua  mine,  having  a  vein  of  carbonate  ore  1'  to  5'  wide;  the  Titiara 
mine,  with  vein  2'  to  2.5'  \\\&e\  the  San  Antonio  mine,  ^^'ith  vein  of  3'  to  18', 
and  the  Quebrada  mine,  with  a  vein  50'  to  75'  wide,  2,000'  long  and  of  un- 
kDown  depth,  J'rom  which  oxide  and  carbonate  ore  have  been  mined  in  the 
alteration  zone,  leaving  a  large  body  of  sulphide  ore,  averaging  possibly  5% 
to  6%  copper,  in  the  lower  workings.  This  group  is  one  of  great  importance, 
but  owing  to  the  extremely  unsettled  political  conditions  in  Venezuela,  capi- 
tal cannot  be  induced  to  consider  the  reopening  of  the  mines. 
QUEEN  BEE  COPPER  MINING  CO. 

Letter  returned  unclaimed  from  former  office,  220  Broadway,  New 
York, 
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QUEEN  BEE  MINE.  ARIZONA. 

Miae  office:  Kingman,  Moh&ve  Co.,  Ariz.    Lands  include  the  White 
Copper  mine.     PreRumably  idle. 
QUEEN  BEE  MINING  CO.  AUSTRALIA. 

Mine  office:  Cobar,  Robinson  Co.,  N.  S.  W.,  Australia.     At  last  accounts 
was  developing  claims  in  the  Bee  Mountains,  11  miles  southeast  of  Cobar, 
said  to  show  a  SCK  vein,  giving  assays  up  to  45  %  copper,  with  fair  gold  and 
silver  values. 
QUEEN  MINING  &  MILLING  CO.  NEW  MEXICO. 

Office:  care  of  H.  A.  Griffin,  secretary,  Galveston,  Texas.  Mine  office: 
Cooney,  Socorro  Co.,  N.  M.  Organized  under  laws  of  Texas.  Lands,  5 
claims,  known  as  the  Copper  Queen  group^  showing  good  bodies  of  low 
•  grade  gold-silver-copper  ores,  developed  by  about  SjOOC  of  underground 
workings.  Has  steam  power  and  a  15-6tamp  pan-amalgamation  mill. 
QUEEN  OF  ARIZONA  COPPER  CO.  ARIZONA. 

Merged,  1902,  in  Great  Belcher-BuUwhacker  Gold  Mining  Co. 
QUEEN  OF  THE  WEST  MINING  CO.  COLORADO. 

Mine  office:  Central  City,  Gilpin  Co.,  Colo.     L.  C.  Moe,  superintendent, 
at  last  accounts.     Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
QUEENSLAND  COPPER  CO.,  LTD.  AUSTRALIA. 

Offices:  6,  Princes  St.,  London,  E.  C,  Eng.  Mine  office:  Mt.  Perry, 
Bowen  Co.,  Queensland,  Australia.  Geo.  Grinnell-Milne,  chainnan;  J.  D. 
Audlcy  Smith,  mine  manager;  Sydney  H.  Pulbrook,  superintendent;  J.  S. 
Mac  Arthur,  consulting  engineer;  J.  G.  Tait,  secretary.  Organized  Feb. 
1,  1898,  with  capitahzation  £500,000,  shares  £1  par,  in  £250,000  cumula- 
tive 6%  preference  sliares  and  £250,000  oixiinary  shares.  After  payment 
of  6%  on  ordinary  sliares  in  any  year,  remaining  profits  are  divisible  equally 
between  preference  and  ordinary  shares.  Last  dividend  on  ordinary  shares 
was  6%,  in  1903.     For  fiscal  year  1905,  profit  was  £12,756  2s.  lid. 

Lands  include  the  Mount  Perry,  Reed's  Creek,  Great  Freehold  ind  New 
Moonta  mines,  and  the  Normanby  mine,  held  under  a  two  years'  option 
expiring  June,  1907,  in  the  vicinity  of  Mt.  Perry,  in  the  Hcrberton  district. 
The  three  principal  mines  of  the  company  Iiave  15  sliafts,  of  120'  to  800' 
depth.  Tlie  company  also  works  various  mines  in  the  Wolca  and  Boollxx>nda 
districts. 

The  Mt.  Perry  mine  has  sundry  fissure  veins  traversing  granito,  the 
main  vein,  of  alxjut  12'  average  widtli,  Imvinpj  a  paystreak  of  fi'^toS^  width 
in  the  upper  levels  and  'KY'  width  in  tlio  lower  levels,  carrying  an  average 
of  circa  16%  copper.  The  mine  is  opened  by  3  old  sliafts,  poorly  located 
and  inadequate.  The  management  plans  sinking  a  new  main  working  sliaft, 
between  Kennedy's  sliaft  an<l  t lie  South  sliaft,  which  would  cut  the  vein 
at  a  depth  of  circa  l.(WK)'.'  Tlw  ground  has  grown  harder  with  depth,  and 
the  extra  cost  of  operating  deep  workings  renders  a  new  and  modem  shaft 
necessary. 

The  Great  Freehold  mine,  area  811  acres,  has  a  neariy  vertical  fissure 
vein  in  granite?,  averaging  5'  width,  with  an  18*  paystreak,  carrying,  chal- 
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eopyrite  avenging  circa  14%  copper,  with  fair  gold  and  silver  values,  de- 
veloped by  a  20(K  main  shaft. 

The  Reed's  Creek  mine  has  a  fissure  vein  in  granite,  similar  to  that  of 
the  Mt.  Perry,  and  is  extensively  developed,  but  the  shafts  are  small  and 
pooriy  located  for  naodem  mining  requirements.  Combined  area  of  the 
Mt.  Perry  and  Reed's  Creek  mines  is  650  acres,  freehold. 

The  New  Koonta  is  a  comparatively  new  mine,  much  similar  to  those 
previously  described,  from  which  about  2,000  tons  of  high-grade  ore  wes^ 
mined  in  1905,  and  is  considered  a  promiidng  property,  recent  developments 
ha\'ing  gi\*en  promise  of   the  mine   holding  good   values  to  depth. 

The  Normanby  mine,  held  under  option,  is  240  acres,  freehold,  on  the 
other  side  of  the  mountain  from  the  Mt.  Perry  mine,  "vn^h  a  \'ein  paralleling 
tlie  same,  and  of  a  similar  nature.  This  property  produces  ore  averaging 
circa  IS^c  copper  and  10  dvrts.  to  15  dwts.  gold  per  ton. 

In  addition  to  the  mines  of  the  Mt.  Perry  district,  the  company  worics 
tlie  Greenback,  Potosi  and  Wolca  mines,  in  the  Wolca  district,  northeast 
of  Mt.  Perry,  and  the  Eklena  and  Boolboonda  mines,  in  the  Boolboonda  dis- 
trict, northeast  of  the  Wolca  district.  The  veins  of  these  latter  properties 
are  narrow,  but  persistent,  and  carry  high-grade  auriferous  and  argentif- 
erous copper  ores. 

The  smelter,  at  Mt.  Perry,  buflt  1902,  lias  one  40-ton  and  one  90-ton 
water-jacket  blast-furnace,  and  it  is  planned  to  install  a  converter  plant. 
The  smelter  is  connected  with  the  principal  mines  by  a  tram-line,  and  also 
does  custom  smelting.  The  smelter  is  rated,  by  tlie  company,  at  only  50 
tons  daily  capacity. 

For  the  fiscal  year  1905,  the  furnace  smelted  10,3SS  long  tons  of  ore, 
about  25%  of  which  was  custom  ore,  producing  therefrom  2,952,320  lbs. 
fine  copper,  74,395  oz.  silver  and  2.055  oz.  gold.  The  property  has  proven 
somewhat  disappointing,  possibly  because  the  hopes  originally  entertained 
were  based  upon  an  imperfect  understanding  of  the  circumstances,  but  the 
outlook  seems  better,  and  with  a  maintenance  of  high  copper  prices  for  an- 
other year  or  two,  and  the  opening  of  new  shafts,  the  property  should  get 
upon  its  feet. 
QUEEHSLAIID  MIIIES  EXPLORATION  CO.  AUSTRALIA. 

Dead.     Very  dead.     Samuel   PhiUips  says,  dead  as  Mahomet  s  black 
dog. 
QUEEHSLAHD  PIOHEERS,  LTD.  AUSTRALIA. 

Voluntarily  liquidated.  Fehniary,  1902. 
QUEEHSLAHD  SMELTING  CO.,  LTD.  AUSTRALIA. 

OflBces:  I>aj«hwood  House.  London,  E.  C,  Eng.  Works  office: 
Aldershot,  Maryborough.  Queensbnd,  .\ustralia.  Chas.  Poston,  chair- 
man; Arthur  Kift,  secretary  and  miinaging  director.  Organized  Jan.  3, 
1899,  as  reconstruction  of  a  company  of  same  name  organized  1SS8,  with 
capitalization  £50,000,  in  £30.000  cumulative  5^  preference  shares  and 
£20,000  ordinary  shares:  Issued,  £3^.630.  Debentures.  £65.000  author- 
ised, £43,800  issued,  in  £100  bonds,  at  5%.     Paid  a  5^  di\idend,  on  pref- 
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erence  shares,  1903.    Property  is  1,168  acres,  freehold,  with  a  smelting  plant 
having  furnaces  for  reduction  of  copper,  gold,  silver  and  lead  ores. 
QUEEN  VICTORU  MINE.  BRITISH  COLUMBIA. 

Letter  returned   unclaimed   from   former  mine  office,   Beasley  Camp, 
via  Nelson,  Kootenay  district,  B.  C.     Has  a  big  bluff  of  copper  ore,  claimed 
to  be  300'  wide  and  400'  long,  ^vith  rhyolite  walls,  slightly  developed.     Idle 
for  several  years. 
QUICKSILVER  MINES,  (CALIFORNIA,  CALIFORNU  &  OREGON. 

U.  S.  A.)  LTD. 

Dissolved,  August,  1904. 
COMPAfhU^  EXPLOTADORA  DE  LA  MINA  MEXICO. 

DE  COBRE  QUILILLA. 

Office:  Scranton,  Pa.  Mine  office:  Ameca,  Jalisco,  Mex.  Chas.  S. 
Weston,  president;  John  W.  Fowler,  secretary  and  treasurer;  Independence 
Grove,  general  manager;  Feliv  Orozco,  superintendent.  Lands,  50  perten- 
encias,  area  123  acres,  in  the  Ameca  district  of  Guachinango,  showing  2 
fissure  veins  in  porphyry,  of  which  one,  averaging  4'  to  6'  width,  is  opened 
by  5  shafts,  of  40'  to  190'  tiepth,  and  by  5  tunnels,  longest  460',  with  about 
1,500'  of  underground  workings.  Ores  give  average  assays  of  about  9% 
copper,  10  oz.  to  2.1  oz.  silver  and  $3  gold  per  ton. 
QUINCY  &  ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Office:  care  of  N.  A.  Metz,  secretary  and  treasurer,  Hancock,  Mich. 
Letter  returned  unclaimed  from  former  mine  office,  Bisbee,  Cochise  Co., 
Ariz.  J.  J.  Beatty,  president:  Geo.  Keller,  buperintemlent.  Capitaliza- 
tion $600,000,  shares  $10  par.  Lands,  12  claims,  adjoining  the  Portage 
Lake  &  Bisbee.  Idle  and  presumably  moribund. 
QUINCY  MINING  CO.  MICHIGAN. 

Office:  32  Broadway,  New  York.  Mine  and  works  office:  Hancock, 
Houghton  Co.,  Mich.  Employs  1,704  men.  Wm.  R.  Todd,  president; 
Walter  P.  Bliss,  vice-president;  preceding  officers,  Cleveland  H.  IXxigc, 
James  L.  Bishop,  Chas.  J.  Devereaux,  Isaac  H.  Mcserve,  Daniel  T.  Brigham 
and  Hon.  Don  M.  Dickinson,  directors;  W.  A.  O.  Paul,  secretary  and  treas- 
urer; Chas.  L.  Lawton,  superintendent;  Jas.  W.  Shields,  mill  superintend- 
ent; Will  P.  Smith,  smelter  superintentlcnt ;  Thos.  Whittle,  mining  captain; 
Chas.  K.  Hitchcock,  Jr.,  engineer;  F.  J.  McLain,  mine  clerk;  Wm.  Bath, 
smelter  clerk;  Walter  Bloomfield,  purchasing  agent;  Wm.  Gililland,  master 
mechanic. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1905,  dis- 
close the  following  figures: 

Amount  of  cash  paid  in  on  capital  stock $1,500,000.00 

Amount  paid  in  by  conveyance  of  property 1,000,000.00 

Amount  of  personal  estate 966,474 .41* 

Amount  of  floating  debt 286,951 .40 

Amount  due  company 267,318.30 
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lUowing;  table  shows  statistics  of  production,  costs,  et<;.,  since  1864 

Yield  fine  Coet  per 

copper  per  pound  ezclu-  Avemce 

Product.  fathom  Price  sive  of  eon-  Number  monthly 

broken,     obtained,  struction.          of  contract 

Pounds.  Pounds.  Cents.  Cents.  miners.  wages. 

2,498,574  562  44.8  26.7  242  $65.50 

2,720,980  501  212  57.53 

2,114,220  451  31.3  29.0  227  53.16 

1,921,620  526  22.7  18.9  167  50.83 

1,417,941  447  25.2  23.1  157  60.44 

2,417,365  446  21.9  16.7  210  61.10 

2,496,774  528  21.5  15.3  181  46.09 

2,409,501  441  22.8  15.2  104  47.08 

2,269,101  391  32.5  22  9  233  60.62 

2,621,087  491  26.5  18.6  223  62.40 

.3,050,1'>4  577  21.9  15.1  234  43.38 

2,798,281           185  22.7  15.8  217  46.74 

3,073,171  507  20.0  15.7  227  47.13 

2,837,014  467  18.6  15.1  247  43.79 

2,991,050  395  11.9  14  0  234  41.50 

..:....  2,639,9.58  403  163  13.7  212  38.76 

3,609,250  5a3  18.5  11.8  192  49.10 

5.702,606  766  18.7  10.6  212  48.54 

5,682,663  800  17.1  9.5  152  48.83 

6,012,239  850  13.7  8.9  165  46.02 

5,680,087  722  12  2  8.6  157  43.36 

5,848.497  710  11.4  7.5  132  44.00 

5,888.517  638  11.1  6.8  140  45.80 

5,603,691  781  11.7  8.6  142  48.40 

6,367,809  690  15.9  10.1  158  49.60 

6,4a5,686  690  12.0  9.4  145  49.15 

8,064,253  769  15.7  8.2  146  52.60 

10,542,519  685  12.8  9.1  182  53.40 

Il,ia3.926  572  11.2  8.8  238  53.76 

14,398,477  574  10.4  7.1  259  49.60 

15,484,014  584  9  5  5  7  285  50.70 

16,304,721  517  10  1  5  9  336  50  00 

16.863,477  477  10  9  6  5  379  52.00 

16.924.018  481  11.1  0  8  393  52.52 

10.354,061  513  12  0  6  8  381  52.50 

14.301,182  427.  17.0  8  1  401  56.72 

14,116.551  391  10  0  9  3  433  02  00 

20,540,720  409  16  1  8  8  533  62  00 

18.988,491  347  11.9  9  0  562  62.00 

18,498.288  325  13.2  9  7  586  62  00 

18,343,160  307  13.3  9.7  592  62.40 

18,827,657  277  15  8  10. 1  643  65. 10 


^^0  -  THE  COPPER  HANDBOOK. 

in  February,  1906.  There  seems  reason  to  fear  that  tliese  troubles  will  be 
a  concomitant  of  the  deep-level  operations  of  the  Quincy,  in  the  older  work- 
ings, for  the  balance  of  the  mine's  history. 

Owing  to  the  absorption  of  the  Pewabic  and  Mesnard  mines,  sliafts  are 
numbered  irregularly.  The  southernmost  is  No.  7,  of  5,162'  depth,  to  the 
59th  level;  860  next  north  is  No.  4,  which  is  4,186'  deep,  to  the  51st  level; 
585'  ncct  north  is  No.  2,  wliich  is  5,289'  deep,  to  the  6l8t  level,  being  more 
than  one  mile  in  depth,  and  the  deepest  in  the  Lake  Superior  district,  outside 
of  the  Calumet  &  Hecla  and  Tamarack  mines;  1,928'  next  north  is  No.  6, 
which  is  5,255'  deep,  to  the  60t.h  level,  and  4,162'  north  is  No.  8,  tlie  Mes- 
nard shaft,  3,354'  deep,  to  the  24th  level,  corresponding  to  the  42d  level  of 
No.  6.  Extreme  distance  is  7,541'  between  No.  7  and  No.  8  shafts,  the 
Franklin  mine  intervening  between  shafts  Nos.  6  and  8. 

No.  7  shaft,  planned  and  sunk  by  Mr.  John  L.  Harris,  is  on  a  catenary 
curve,  leaving  surface  at  an  angle  of  53®,  but  bottomed  at  about  37®  30'.  The 
shaft  was  sunk  4,000'  in  18  months,  through  exceedingly  refractory  rock, 
this  speed  being  made  possible  by  sinking  and  raising  in  5  sections,  simul- 
taneously. The  steel  shaft-rockhouse  is  100'  high,  with  large  Agings,  fitted 
with  a  steam-liammer  and  5  Hodge  cnishers.  This  sliaft  lias  an  8,000-h.  p. 
Allis-Chahners  Corliss  hoist,  with  52x84"  cylinders,  and  winding  drums  28^ 
in  diameter  by  IT  9"  face,  carrying  8,000'  of  ll^"  steel  cable,  capable  of 
raising  6-ton  skips  from  a  depth  of  1^  miles,  at  a  speed  of  3,000'  per  minute, 
hoisting  being  lunited  to  this  rate  by  an  automatic  cut-oflf,  wliich  also  pre- 
vents over-winding.  Starting  a  load  of  6  tons  from  a  depth  of  nearly  one 
mile,  the  hoist,  if  untouched,  will  check,  without  damage,  after  raising  the 
skip  a  few  feet  higher  tlian  the  appointetl  place  in  the  shafthouse.  The 
main  sliaft  carr^nng  the  drum  weighs  60  tons.  Tlie  engine-house  is  58x94', 
with  a  56x92'  boiler-house  adjoining,  both  of  stone,  with  steel  truss  roofs. 
This  shaft  produces  about  1,000  tons  of  rock  daily,  or  approximately  30% 
of  the  total  output  of  the  mine. 

The  stoping  ground  tributary  to  No.  4  sliaft  being  nearly  exhausted, 
and  as  a  new  hoist  would  be  required  for  greater  depth,  and  the  lower  stretches 
of  ground  tributary  to  No.  4  can  be  reached  easily  from  No.  7  by  electric 
trams,  it  was  planned  to  abandon  No.  4  and  rai.se  the  water  lieretofore  forked 
from  No.  4  through  shafts  Nos.  2,  6  and  7,  these  having  1,300-gallon  bailers 
for  the  pur})osc.  Previous  to  abandoning  the  shaft,  a  more  systematic  at- 
tempt was  made  to  develop  payable  ground  on  the  West  Lode.  This  lias 
been  successful,  to  the  |><)iiit  of  ojxMiing  .several  years  reserves  of  stoping 
ground  that  will  yield  a  profit  with  copper  at  15  cents  per  pound,  or  better, 
but  this  gr(»und  probably  would  Ix?  unjuiyabU'  at  a  lower  price  for  the  metal. 
The  value  of  the  West  Lode,  howe\er.  is  very  great,  to  a  mine  so  circum- 
stanced as  tlie  Quincy  ,which  has  ample  facilities  for  tn*atuig  the  very  lowest 
grade  of  stamp-rock  that  can  be  worked  at  a  profit,  with  need  for  opening 
new  ore  reserves.  The  West  Lode  »»  not  likely  to  prove  a  bonanza,  at  any 
point,  but  it  is  likely  to  yield  many  millions  of  pounds  of  copper,  secured 
at  some  sort  of  a  profit,  which,  in  this  cft^e,  will  mean  a  net  profit.    Surface 
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equipment  at  No.  4  shaft  includes  air-compressors  of  40  drills  aggregate 
capacity. 

The  surface  equipment  at  No.  2  shaft  is  practically  a  duplicate  of  that  at 
No.  7,  including  two  60-drill  air-compressors. 

No.  6  shaft  is  only  200'  south  of  the  boundary  line  of  the  Quincy  and 
Franklin  mines,  and  production  will  be  somewhat  decreased,  owing  to  No.  8 
taking  considerable  ground  heretofore  tributary  to  No.  6,  under  the  Franklin 
mine.  No.  6  has  an  Allis-Ohalmers  duplex  hoist  with  a  22^  6*^  straight-face 
drum  raising  8-ton  skips.  The  power-house  has  a  centrifugal  feed-water 
beater  attached  to  one  cylinder  of  the  duplex  hoist.  The  air-compressor  at 
No.  6  has  been  remodeled  to  a  two-stage  compound  engine,  increasing  its 
capacity  to  100  power  drills. 

No.  8  shaft,  on  the  Mesnard  tract,  showed  poorly  in  the  upper  levels, 
but  the  lower  workings,  while  by  no  means  up  to  the  old  Quincy  average, 
in  either  quantity  or  quality  of  rock  developed,  show  a  wider  and  better 
mineralized  lode  than  above,  and  of  satisfactory  grade,  as  the  mine  now  aver- 
ages. The  improvement  began  with  the  10th  level,  and  from  the  20th  level 
downward  the  shaft  develops  productive  ground  nearly  or  quite  up  to  the 
present  average  of  the  old  Quincy  and  Pewabic  workings,  the  best  ground  being 
shown  to  the  southward,  which  is  not  altogether  encouraging  for  the  mile  of 
undeveloped  ground  in  the  Mesnard  and  Pontiac  tracts,  tx)  the  northward, 
toward  tlie  Franklin  Junior  mine.  Leveb  in  No.  8  are  opened  uniformly 
at  distances  of  135',  and  the  connection  between  No.  6  and  8  sliafts,  secured 
July  15,  1906,  is  on  the  24th  level  of  No.  8  and  tlie  42d  level  of  No.  6,  at  a  depth 
of  3,354'  from  surface.  This  level  passes  underneath  the  entire  workings  of  * 
the  oki  Franklin  mine,  which  was  estopped  by  its  boundry  lines  from  follow- 
ing the  Pewabic  lode  to  greater  depth.  No.  8,  at  the  end  of  1905,  was  pro- 
ducing circa  400  tons  of  stamp-rock  daily,  to  be  increased  to  1,000  tons  per 
diem,  when  the  new  equipment  permits  the  hoisting  of  a  heavier  tonnage. 

The  permanent  plant  at  No.  8  includes  a  shaft-rockhouse  similar 
in  design  and  equipment  to  those  at  Nos.  2  and  6,  A^-ith  a  structural  steel 
addition,  building  in  1906,  that  will  increase  the  capacity  to  at  least  1,200 
tons  daily.  The  new  power  plant  is  under  one  roof,  in  a  building  52x140', 
with  a  9*  basement  under  the  engine-room.  The  old  hoist,  good  for  4,000' 
only,  is  to  be  replaced  by  a  permanent  Noniberg  hoist,  with  32x72^  duplex 
cylinders,  and  double  conical  drum  with  12'  6'  minimum  and  18'  6'  maximum 
diameter,  good  for  6,000'  depth.  The  boiler-room  has  3  Burt  locomotive 
firebox  boilers,  with  room  for  3  more.  Tlie  smokestack,  of  140'  height,  on  a 
15'  base,  is  of  steel-reinforced  concrete.  The  power  plant  has  extensive  coal- 
bunkers  under  the  same  roof,  with  direct  rail  connection  over  a  trestle. 

At  the  shaft-rockhouses  the  stamp-rock  is  dumped  from  the  skips,  as 
hoisted,  upon  grizzlies  of  2*  steel  bars,  placed  2f  apart,  at  an  angle  of  45**  in 
an  upper  section,  Ts-ith  a  lower  section  at  20°  only,  in  which  bars  are  12*  apart 
from  center  to  center,  the  combination  grizzly  assorting  rock  automatically 
into  two  grades,  the  fine  stuff  going  to  ore-bins  and  the  coarse  falling  into 
two  chutes,  receiving  equal  portions,  which  feed  direct  to  two  rock-crushers 
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MINA  D£  RAMOS.  MEUOO. 

Office:  care  of  D.  E.  Murphy,  lessee,  Ag:uascalientes,  Mex.    Mine  office: 
Ramos,  San  Luis  Potosi,  Mex.     Francis  H.  Sisterman,  general  manager. 
Is  a  producer  of  silver  aiul  copper.     Main  tunnel,  1,000^.     Has  steam  and 
gasoline  power  and  a  concentrator,  employing  250  men,  at  last  accounts. 
COMPAfTlA  MINERA  IGNACIO  RODRIGUEZ  MEXICO. 

RAMOS,  S.  A. 

Office:  Jimenez,  Cliih.,  Mex.  Mine  office:  Baca,  Chihuahua,  Mexico. 
Alfredo  Rodriguez,  president;  Rafael  L.  Luiroz,  general  manager;  Ram6n 
G.  Aguirre,  superintendent.  Organized  1002,  under  laws  of  Mexico.  Lands, 
15  pertenencias.  Country  rock  is  limestone,  carrying  ore  bodies  occurring 
as  replacements  in  lime.  One  lense,  under  development,  has  a  ^idth  of 
78'  and  length  of  140^,  with  depth  not  ascertained,  carrying  malachite,  a»- 
urite  and  galena,  averaging  5%  copper,  25%  lead,  6%  zinc,  15  oz.  silver 
and  $8  gold*  per  ton,  opened  by  an  800'  shaft  and  tunnels  of  400'  and  90(K. 
Mine  has  a  stream  hoist  and  two  electric  drills,  and  ships  ore  to  the  American 
Smelting  &  Refining  Co.,  for  reduction.  Production,  1905,  was  circa  35,000 
metric  tons  of  ore,  and  production  therefrom  ia  estimated  at  2,750,000  pounds 
fine  copper. 
RAMSDELL-PARROT  MINE.  MONTANA. 

Letter  returned  unclaimed  from  former  mine  office,  Butte,  Silver  Bow 
Co.,  Mont.     Is  connected  on  the  400'    and   500^   levels   with   the    Colusfr- 
Parrot  mine. 
RANKIN  COPPER  MINING  CO.  WYOMING. 

Office   and   mine:   Rawlins,   Carbon  Co.,  Wyo.     Organized   1904,   with 
capitaUzation  $25,000.     Presumably  idle. 
RANSON  COPPER  MINING  COMPANY  OF  ONTARIO,  LTD.        ONTARIO. 

Office:  Sault  Ste  Marie,  Mich.  B.  Frank,  president;  David  Rustander, 
secretary;  D.  J.  Ranson,  superint4?ndent ;  R.  H.  Taylor,  consulting  engineer. 
Organized  1902,  under  laws  of  Ontario,  with  capitalization  $3,000,000,  shares 
$1  par.  Lands,  3,600  acres,  in  Chesley  and  Anderson  townships,  Algoma,  On- 
tario, said  to  show  14  veins,  of  which  6  contact  veins  have  been  opened  by 
8  shafts,  of  23'  to  75'  depth,  veins  averaging  25'  width  and  giving  assay  values 
of  12%  copper  and  3  oz.  silver  per  ton,  from  chalcopyrite.  Has  steam  power. 
Idle  for  several  years. 
RARITAN  COPPER  WORKS.  NEW  JERSEY. 

Owned  by  United  Metals  Selling  Co. 
RARUS  MINE.  MONTANA. 

Owned  by  Butto  Coahtion  Mining  Co. 
RAVEN  MINE.  WYOMING. 

Lett^jr  returned  unclaimed  from  former  mine  office,  Encampment,  Wyo. 
RAVEN  MINING  CO.  MONTANA. 

Office  and  mine:  Butte,  Silver  Bow  Co.,  Mont.  W.  L.  Thornton, 
president;  John  Berkin,  vice-president  and  general  manager;  Chas.  Biattison, 
secretary  and  treasurer.  Organized  1903,  with  capitalization  $500,000,  shares 
$1  par.    Bonds,  $e5.000  issued.    Amount  of  cash  in  treasury  probably  ii  scaJL 
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Lands  include  the  Raven  mine,  owned  outright,  and  a  6-7  intere»3t  in  the 
Snoozer  mine,  balance  of  1-7  of  latter  being  owned  by  the  Red  Metal  Mining 
Co.,  which  ia  the  operating  company  of  the  Butte  Coalition  Mining  Co. 
Area  of  Raven  and  Snoozer  claims  is  23  acres.  Lands  have  an  east  and 
west  length  of  circa  2,000',  in  Une  with  the  Mountain  Consohdated  mine 
of  the  Boston  &  Montana.  The  Raven  shows  3  plainly  defined  veins,  and 
has  a  625'  shaft,  on  which  no  mining  lias  been  done  recently.  To  a  depth 
of  circa  SOO'  the  Raven  w&s  a  silver-gold  mine,  producing  ores  carrying  an 
average  of  16  oz.  silver  per  ton,  ^ith  good  gold  values,  and  is  said  to  have 
produced  circa  $150,000.  At  depth  copper  is  increasing,  showing  ores  of  1% 
to  2.5%  tenor  at  the  bottom  of  the  shaft. 

The  Snoozer  mine  has  shafts  of  75'  and  125',  both  idle,  production  being 
secured  through  the  Buffalo  shaft  of  the  Anaconda  company.  The  Snoozer 
shows  4  veins  and  ore  produced  therefrom  is  said  to  average  4%  copper, 
8  OS.  silver  and  SI .  25  gold  per  ton.  The  Snoozer  has  been  opened  on  the 
SCO'  and  1,200'  levels  by  crosscuts  from  the  Buffalo  shaft  of  the  Anaconda, 
and  a  crosscut  is  opening  the  1,500'  level.  The  1,200'  level  shows  a  4'  vein 
carrying  ore  averaging  11.6%  copper,  9  oz.  silver  and  $8  gold  per  ton.  Work 
was  suspended  January,  1906,  owing  to  the  use  of  the  Buffalo  shaft  being 
taken  away,  temporarily,  but  in  February,  1906,  the  Raven  was  shipping  35 
to  40  tons  of  ore  daily,  to  the  Washoe  smelter  of  the  Anaconda. 

The  Raven  lands  are  well  located,  though  small  in  area,  but  there  has 
been  entirely  too  much  stock-market  manipulation,  during  the'  past  year, 
the  responsibility  for  which  has  not  been  fully  placed. 
RAWLEY  ICDIING  CO.  COI^RADO. 

Mine  office:     Bonanza,  Saguache  Co.,  Colo.     David  O.  Weems,  man- 
ager.     Ores     carry     lead,   silver  and   copper.      Has    steam    and    electric 
power. 
RAY  COPPER  MDIES,  LTD.  AUSTRALIA. 

Offices:  1,  Gresham  Bldgs.,  London,  E.  C,  Eng.  Mine  office:  Ray, 
I^nal  Co.,  Ariz.  Emptoys  9  men.  A.  C.  Gordon,  manager;  W.  H.  Wester- 
felt,  metallurgical  superintendent.  Property  has  been  in  the  hands  of  a 
receiver,  since  1901,  owing  to  bad  nuinagement  nnd  litigation.  Lands 
1,296  acres,  on  Mineral  Creek.  Mine  is  opened  by  shafts  and  tunnels,  and 
equipment  included  steam  and  gasoline  power  and  a  6-miIe  narrow-gauge 
railroad,  connecting  the  mines  and  works.  The  reduction  plant  included 
a  250-ton  concentrator  and  a  smelter,  erected  circa  1897,  but  never  blown 
in,  which  was  burned  ^larch,  1906. 

The  mine  is  under  lease  to  the  Kelvin  Reduction  Co.,  and  has  been 
estimated  to  show  nearly  1,000,000  tons  of  ore  averaging  4.5%  copper. 
Sundry  tests,  in  1905,  are  said  to  have  produced  concentrates  averaging 
31.5%  copper,  with  small  gold  and  silver  values.  An  experimental  leaching 
plant  is  in  operation. 
RATHOR  COPPER  MTOIHG  CO.  CALIFORHIA. 

Office:  1003  Call  Bldg.,  San  Francisco,  Cal.  Mine  office:  Lewis,  5fari- 
fXMa  Co.,  CbL    John  N.  Bouidette,  president;  H.  V.  Raynor,  secretary; 
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John  C.  Jens,  manager.     Has  carbonate  and  sulphide  copper  oreas,  opened 
by    shafts,    with   gasoHne    power.     Presumably   idle. 
READY  BULLION  COPPER  CO. 

Office:  517-131    State   St.,   Boston,   Mass. 
READY  PAY  MINING  CO.  NEW  MEXICO. 

Mine  office:  Hillsboro,  Sierra  Co.,  N.  M.  Ores  carry  gold,  silver  and 
copper.     Idle. 

COMPAf^IA  MINERA  REAL  DEL  MONTE  y  PACHUCA.  MEXICO. 

Mine  office:  Pachuca,  Cliihuahua,  Mex.  Pablo  Martinez  del  Rio,  pres- 
ident; A.  F.  Holden,  managing  director;  preceding  officers,  W.  H.  Coolidge, 
E.  A.  Clark  and  Sefior  Eiguero  directors;  M.  B.  Spaulding,  manager;  T.  H. 
France,  consulting  engineer.  Control  passed,  February,  1906,  to  Linited 
States  Smelting,  Refining  &  Mining  Co.,  through  the  purchase  of  a  majority 
of  stock. 

NEOOCIACION  MINERA  REAL  DEL  MONTE,  MEXICO. 

UNION  y  BILBO  A. 

Mine  office:  Ojocaliente,  Zacatecas,  Mex.  H.  Dalonne,  manager. 
Has  cupriferous  silver-lead  ores.  Employed  about  125  men,  at  last  accounts, 
and  planned  installing  a  steam  plant  and  small  mill. 

REALITO  MINING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  office,  Guadalajara,  Mex. 
Mine  office:  Tapalpa,  Jalisco,  Mexico.  Silviano  Camberos,  manager.  Lands, 
25  pert^nencias,  near  Cliiquihstldn,  50  kilometers  northwest  of  Sa3'ula,  in- 
cluding the  Cuprifera,  Rinconada  and  Sin  Nombre  groups.  Ore  occurs 
in  "mantos"  and  fissures,  giving  assays  up  to  &)%  copper,  2  kgs.  silver  and 
$10  gold  per  ton.  A  little  ore,  smelted  in  adobe  furnaces,  at  the  mines,  has 
given  good  returns. 
REALITY  SYNDICATE.  CALIFORNIA. 

Succeeded  by  California  Improvement  Co. 
REBECCA  COPPER  MINING  CO. 

Office:  542  Tlie  Rookery,  Spokane,   Wash.     Moribund. 
REBECCA  EXTENSION  COPPER  MINING  CO. 

Office:  Spokane,  Wash.     Moribund. 
MINA  LA  RECOMPENSA.  MEXICO. 

Mine  office:  Santa  Maria  Dolores,   Durango,   Mex.     P.  J.   Opperman, 
superintendent.     Ores  carry  gokl,  copper  and  zinc.     Has  steam  and  water 
power  and  a  10-stamp  mill,  employing  circa  50  men,  at  last  accounts. 
RED  BIRD  MINING  CO.  MONTANA. 

Office:  Helena,  Mont.  Mine  office:  Austin,  Lewis  &  Clark  Co.,  Mont. 
Employs  24  men.  J.  M.  Clements,  president  and  treasurer;  Frank  Jacquemin, 
vice-president;  A.  A.  PcUctier,  secretary  and  general  manager;  preceding 
officers,  Robert  Lucas  and  C.  O.  Clark,  directors;  J.  C.  McNamara,  super- 
intendent. Organized  August  18,  1902,  under  laws  of  Montana,  Ts-ith  capital- 
ization $1,500,000,  shares  $5  par;  issued,  $1,437,500.  Has  paid  dividends 
of  $72,000,  to  end  of  1905. 

Lands,  7  claims,  area  140  acres,  including  the  Red  Bird  mine,  in  the 
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Greenhorn  district,  showing  granite  and  limestone  country  rocks,  carrying 
15  fissure  veins,  of  which  2,  of  5'  average  width  are  developed  by  tlie  -iOCt 
Red  Bird  shaft  and  the  aOC  Copper  Hill  shaft.  The  Copper  Hill  mine  shows 
sulphide  ore  averaging  l^%  copper,  with  a  30%  excess  of  iron,  in  a  60'  vein, 
aad  is  to  be  explored  by  diamond  drill.  The  Red  Bird  mine  is  extensively 
developed,  having  about  one  mile  of  workings,  estimated  to  put  250,000 
tons  of  ore  in  sight.  Elstimated  average  ore  values  of  the  Red  Bird,  as  given 
by  a  former  management,  were  2\%  copper,  45%  lead,  35  oz.  silver  and  %5 
gold  per  ton,  but  these  figures  probably  were  excessive. 

Equipment  includes  a  ISO-h.  p.  steam  plant,  ^ith  4  hoists,  good  for 
500^  depth,  and  a  4-driU  air-compressor,  also  5  mine  buildings,  for  various 
uses.  Ore  is  shipped  to  the  Helena  smelter,  over  the  Southern  Pacific  rail- 
road, which  reaches  the  mine  by  a  one-mile  spur.  Management  is  good  and 
proper!  V  is  conc'dened  valuable. 
RED  CLOUD  MINE.  MONTANA. 

Office  and  mine:  Garnet,  Granite  Co.,  Mont.     Dr.  Peter  Mussigbrod, 
manager.    Ores  carry  gold,  silver^  copper  and  lead.    Has  a  lO-stamp  mill 
and  steam   power,   employing   circa  35   men. 
RED  CLOUD  MnnNG  CO.  CALIFORNIA. 

Office:  Los    Angeles,    Cal.     Mine    office:  Salton,    Riverside    Co.,    CaL 
E.  H.  Gould,  superintendent.     Ores  carry  gold,  silver,  copper  and  lead. 
Has  steam  and  gasoline  power,  2-stamp  mill,  concentrator  and  80-ton  smelter. 
Presumably  idle. 
REDDING  GOLD  &  COPPER  MINING  CO.  CALIFORNIA. 

Office:  222  California  Safe  Deposit  Bkig.,  San  Francisco,  Cal.  Mine 
office:  Redding,  Shasta  Co.,  Cal.  Employs  12  men.  H.  D.  Ir^in,  president; 
T.  M.  Gilbert,  vice-president  and  general  manager;  Thos.  Gilbert,  sec- 
retary; J.  H.  Creighton,  superintendent;  preceding  officers,  F.  E.  Slay- 
hew,  A.  Ahnefeki  and  P.  N.  Ramussen,  directors.  Organized  under 
laws  of  South  Dakota,  with  capitalizatran  $1,000,000.  Has  author- 
iied  a  bond  issue,  amount  not  learned,  at  6%.  Lands,  circa  30  claims, 
including  the  Bedford  group,  north  of  the  Sky  Blue  group,  at  the  mouth  of 
Middle  Creek,  and  sundry  claims  at  Clear  Creek,  in  the  Muletown  district, 
circa  7  miles  west  of  Redding,  also  placer  gold  claims.  In  September,  1905, 
was  damming  Clear  Creek  one  mile  above  the  Redding  and  Eagle  bridge,  to 
develop  a  TO'  head,  for  a  hydro-electric  power  plant,  and  was  said  to  plan 
building  a  500-ton  custom  smelter,  on  which  work  was  to  have  begun  in 
spring  of  1906. 
REDEMPTION  MINE.  ARIZONA. 

Office  and  mme :   care  of  R.  J.  Ferguson  &  Sons,  owners.  Chloride,  Mohave 
Co.,  Ariz.    Ores  are  auriferous  and  argentiferous  copper  oxides.     Idle. 
RED  FOX  MINING  CO.  BRITISH  COLUMBIA. 

Bline  office:  McGuigan,  Yale  district,  B.  C.     Has  argentiferous  lead  and 
copper  ores,  slightly  developed.     Presumably  kile. 
RED  HILL  MINING  ft  SMELTING  CO.  CALIFORNIA. 

Office:  care  of  C.  B.  Mhn,  secretary,  Los  Angeles,  CaL    Dr.  C.  J.  Allen, 


&c, 


THE  COPPER  IIANDB(}OK. 


president;   J.    W.    Juekson.    \ uv-prt*siilent.     ItiintiH,    sundry    claims,    cirt)& 
10  niikii  from   Victor,  Sun  Berimrdino  rouniy,  California.     Idle  atid  appur- 
cnrly  moribund. 
RED  JACKET  &  BISBEE  DEVELOPMENT  CO,  ARIZONiL 

Out  ol  business.     Fully  described  m  Vol.  IV. 
RED  METAL  MIIfING  CO.  MONTANA, 

Mine  office:  Butte,  Silver  15ow  Co,,  Mont.  Thos.  F.  Cole,  president; 
W,  D.  Thornton^  vice^prciiidetit ;  prec*?ding  officers,  J.  C.  Lalor,  C  D.  Frase-r 
and  JaniL^s  O'Grady,  directors;  Artlmr  C.  Carson,  g<?neral  manager;  Geo. 
Moultluxjp,  general  suptTintt-ndent.  Organized  February,  1906,  under 
laws  of  New  York,  with  capitalization  SI, 000,000.  Entire  stock  issue 
is  held  by  the  Biitt<?  Gmlition  Mining  Co.,  and  the  Red  Melal  Mining  Co. 
IB  a  holding  company  for  the  Butte  Coalition,  direct  title  to  landa  being 
vested  in  the  IU*d  Metal  Mining  Co.  Holdings  are  Buppoeed  to  include 
landa  descrilied  under  the  title  of  Butte  Coalition  Mining  Co.,  also 
Alice  muie  and  a  ftnv  otlicr  small  properties,  including  a  seventh  interest 
the  Snooze r  mine  of  the  Raven  Mining  Co. 
RED  MOUNTAIN  GOLD  &  COPPER  REDUCTION  CO.  WASHINGTOH. 

Lt^tUr  retUi'TKHl  uMt^laiiiu'il  tmni  former  othce,  care  of  Sfundiiuiv  iuji 
AmiTintn  Bank,  Sc^uttle,  W:iyh.  Lands  are  in  Chelan  county,  Wa»^hingloii 
RED  ROCK  COPPER  CO.  ARIZONA. 

Mine  ofBcc:  Tuscon.  Pima,  Co*,  Ariz.     J.  C.  Perry,  agent.     Idle 
RED  STAR  MINE.  '  BRITISH  COLUMBIA.' 

Mine  onif-e;  Princeton,  Yale  district,  B.  C,  Lands,  one  claim,  ©[jenofJ 
by  tunn€?l,  showing  a  vein  of  6*  to  &  wklth^  carrying  ineliu-onito  and  chal- 
copyrite,  assuying  up  to  27%  copper  and  $\  gold  and  silvur  ptr  ton 
RED  STAR  MINING  CO.  WASHINGTON. 

Mine   office:  Kulama,   Cnwlit/'    To      Wash      iiron  cjirry   Rold,    cinnal 
and  copix^r.     Idle, 
RED  WING  MINE.  ALAS 

Mine  office:   Ketchikan,  Aliwka.     Capt.    E.  E.  Wyman,  owner.     PI 
installing  an  air-compieKSor  and  power  driUa,  and  beginning  amclter  ship- 
ments^ dtiriug  1906. 
RED  WING  EXTENSION  MINING  CO- 

Title  clumgod,  circa  March,  1906,  to  Massaaoit  Mining  Co, 
RED  WING  MINING  jb  MILLING  CO. 

SuctietKied,  eirca  UKIO,   by   New  Red  Wing  Mining  Oo. 
REDWOOD  COPPER  QUEEN  BUNING  CO.  CALIFORNLA. 

Officer  San  Francisco,  Cal*  W.  P.  Ferguson,  president;  Thos.  Mellerah, 
secretary  and  treasurer.  Lands,  840  acres,  pateDt<?d,  35  miles  soutlieast  of 
Ukiah,  Mendocino  county,  California,  developed  by  tunnels  and  winiea. 
Vein,  roueli  brcrken  by  faults  prominent  on  surface,  hai  a  2*  to  4'  gossaii 
capping,  traceable  for  a  mile.  Country  rocks  are  brecciated  porphyry  and 
sandstone.  Ore^  include  cuprite,  melaconitei  malachite,  axurite,  chaloa] 
rite  and  tetmbedrite.     Idk. 


ON. 

I 

hip^ 


UTAH. 


UTAH. 


REED-REINS.  963 

« 

REED  GOLD  &  COPPER  MmiNG  CO.  VIRGIinA. 

Letter  returned  imclaimed  from  former  office,  Norfolk,   Va. 
REED'S  CREEK  MIHE.  AUSTRALIA. 

Owned  by  Queensland  Copper  Co.,  Ltd. 
REFORMA  ICDIING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Fuerte,  Sinaloa, 
Mexico. 
REFUGIO  GROUP.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  La  Cananea,  Sonora, 
Mexico.     Lands,  circa  900  acres,  said  to  have  been  sold,  1905,  to  Archibald 
&  Marshall,  of  London. 
CAMPAftiA  MINERA  LA  REIRA.  MEXICO. 

Mine  office:  Cusihuiridchic,  Chihuahua,  Mex.     Ram6n  Navarro,  presi- 
dent and  manager.    Property  is  a  mine  producing  gold,  silver,  lead  and 
copper,  latter  in  very  small  quantities,  as  a  by-product.    Has  gasoline  power 
and  three  Huntington  mills,  employing  about  150  men. 
MINA  REIRA  DE  COBRE.  MEXICO. 

Mine  office:  Alamos,  Sonora,  Mexico.  Alfredo  R.  Cano  y  Ca.,  owners; 
Juan  G.  Cano,  manager.  •  Has  cupriferous  and  argentiferous  copper  ores. 
COMPAftU  MIHERA  REINA  DE  COBRE.  MEXICO. 

Mine  office:  Ejutla,  Oaxaca,   Mex.    Capitalization  $100,000,   Mexican. 
Jas.  Butler,  general  manager;  Juan  de  Peza,  superintendent,  at  last  accounts. 
Property  is  the  Luna  de  Oaxaca  mine. 
MINA  REINA  DE  COBRE.  MEXICO. 

Owned  by  La  Union  Consolidated  Copper  Co. 
REINDEER  COPPER  ft  GOLD  MINING  CO.  IDAHO. 

Office  and  mine:  Mullan,  Shosone  Co.,  Idaho.     A.  M.  Strode,  manager. 
Lands,  5  claims,  said  to  have  a  vein  carrying  a  2'  paystreak  of  16%  to  21% 
copper  and  3'  to  6'  of  copper  ore  of  concentrating  grade.     Has  a  steam  plant 
and  air-compressor. 
REINDEER  MINING  CO.  IDAHO. 

Succeeded  by  Reindeer  Copper  &  Gold  Mining  Co. 
REINS  COPPER  CO.  MONTANA. 

Office  and  mine:  46  East  Broadway,  Butte,  Silver  Bow  Co.,  Mont. 
J.  M.- Guffey,  president;  J.  P.  Reins,  and  Asa  Childs,  vice-presidents;  pre- 
ceding officers,  Wm.  P.  De  Armit,  Hon.  John  Miller,  Frank  J.  Weixel,  E.  W. 
Marland,  Geo.  W.  Stapleton,  W.  W.  McDowell,  E.  D.  Leavitt  and  Guy  Staple- 
ton  directors;  W.  F.  Johnson,  secretary  and  treasurer;  G.  B.  Thompson,  assist- 
ant secretary  and  treasurer;  Thomas  Bryant,  consulting  engineer;  John 
Stewart,  superintendent.  Organized  April  27,  1903,  under  laws  of  Montana, 
with   capitalization  $1,500,000,   shares  $1..=>0   par. 

Lands,  1  claim,  formerly  known  as  the  Betsy  Dahl,  and  later  as  the  Com- 
bination, area  18  acres,  in  the  Meaderville  district,  just  east  of  Butte.  Mine 
was  idle  1881-1902,  on  account  of  litigation.  Property  is  small,  but  valuable, 
being  well  located,  adjoining  the  Leonard,  Colusa  and  Minnie  Hcaly  mines, 
all  good  producers,  and  is  supposed  to  carry  the  extension  of  the  Leonard  vein. 
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The  Combination  shaft  was  1,200'  deep»  May,  19CM^,  and  crosscuts  were  being 
driven  nortVi  and  south,  at  tlmt  depth*  It  is  planm^d  to  sink  this  shaft 
to  2,000'  depth,  but  the  grotind  is  broken  and  wet,  making  sinking  slow  an( 
expensive.  The  shaft  liajs  2  compaitmentH^  hut  h  to  be  cut  down  to  3-coni« 
partment  size.  The  mine  has  shown  some  good  argent  iferous  copper  and  lead 
ores,  intluding  chalcopyrite,  ajisaying  up  lo  6t)*^'^  copper  and  200  o«,  silver 
per    ton. 

Equipment  includes  a  2-1  D-h.  p.  steam  plant,  with  a  hoist  good  for  2,000^ 
<lepth,  and  two  7tM)-gallon  puinp&,  one  on  the  80<1'  levr!  and  one  on  the  l,2( 
level,  also  a  5-drill  air-f  r>mpres8or»     Management  tM:H?nis  good  and  the  prop-^ 
erty,  though  small,  is  ronsidf-red  decidedly  promising, 
RELIANCE  GOLD  &  COPPER  MINING  CO.  ARIZONA, 

Office:  \r>   Brown   Palace    Hotel,    Denver,   Colo.    Mine  office:     Turkey. 
Yavapai  Cx>.,  Ari/,.     C.  S.  McElrath,  president;  E.  J.  Price,  vice-prestdent ; 
H.  O.  Trester,  secretary;  W.    D.  Webi<ter,  ^superintendent.     Organized  Jan- 
uary, 1901,  under  luwa  of  .\rizona,  with  capitalization  Sl»500,0O0,  shares  f  I 
par.     Was  promoted  by  Herbert  S.  Slvaw.     Lands,  11  claiifls,  area  220  acrei 
in  2  groups,  in  the  Big  Bug  district,  circa  10  miles  from  a  railroad^  opene 
mainly  Ijy  tunnel,  showing  auriferous  and  argentiferous  copper  ore  of  uncei 
tain  tenor.     Idle  since  circa  190-1,  apparently  with  poor  prospects  of  reaum] 
tion. 
RELUNCE  GOLD  MINING  CO,  ARIZONA. 

Office:  care  ol  W.  L\  Edgar,  secretary  and  treasurer,  Chicago,  Ilk.     Mi 
office:  Groom  Creek,  Yavapai  Co.,  Ariz,     Employs  circa  75  men.     C.  E.  RoHi 
president;  L.  A.   Da  vies,  general  manager  and  chairman   executive    bo^ird 
Capihdi/ation  $1.2tK>.000,  shnre^  SI  par;  issued,  S*SOtJ,000. 

Lauds,  10  claims,  area  200  acres,  on  Hassayampa  creek,  S  miles  from 
Present!,  property  i»eing  well  timbered  'nilh  spruce,  pine,  and  juniper  Mine 
has  a  351)'  two^comjmrtment  shaft,  with  circa  2,000'  of  drifts,  on  4  leveU 
in  or*',  with  al>out  20,f>tJ0  tons  blo<?ke{l  out  for  st oping.  Ores  are  auriferoui 
copper  and  lead  sulphides,  a?^sociated  with  iron  pjTites,  values  ranging  from 
$1  to  $350  per  ton.  Etfuipment  inrludes  a  steam  plant,  with  hoist  good  for 
500'  and  a  6-ilrill  air-compressor.  Buildings  include  a  boarding  house,  bunk- 
house,  assay  office,  stable,  etc. 

Tlie  mill,  of  50  tons  daily  capacity,  on  the  banks  of  Ha^sayampa  creel 
has  a  Gates  crusher,  3  sets  of  rolls,  tromniebi  and  Hartz  jigs,  and  under  t 
flame  roof  m  a  mill  with  5  gravity  stamps,  hydraulic  sizers,   three  6'   Fnii 
vanners  and   1   Standard  concentrator,  and  a  power  plant  with  an  SO-h. 
boiler  and  a  60-h.  p.  engine.     Production   is  circa  350  toiiB  of   concentrat 
an<l  2.'»ton.H  of  smelt  ing  ore,  per  month, 
RELL^NCE  MINING  &  MILLING  CO.  PENNSYLVANIA,, 

Ofhr-f^:  Lunnif^ter,   Pa.      Minr  nifjcr*   Ilunterstown,  Acbins  Co.,  Pa 
IJEPUBLIC  CONSOLIDATED  MINING  &  MILLING  CO,  COLORADO; 

Mine   office:  Idaho   Springs,    CWr   Creek   Co.,   Colo.     Tlios,    B.   Cro 
BU|X'rintendent,  at  hist  accounts.     Orea  carry  gold,  silver,  lead  Aod  cappen 
ilas  steam  power. 
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REPUBLIC  MIHES  CO.  HEW  MEXICO. 

Office .  526  Kxcliaiige  Bklg.,  Denver,  Colo.  Mine  office :  Luci-ro.  Mom  Co.. 
N.  M.  Felix  J.  \Vood>»ard,  president;  W.  LitUefield,  vice-presiilent :  Marcus 
Finch,  secretary -treasurer. 

Organised  under  laws  of  Colorada  with  capitalisition  $500,000,  shares 
$1  par.     Lands,  drca  7,o00  acres,  patented,  one-half  owned  in  fee  and  one-half 
bond  and  lease,  opened  by  5  shafts  of  20^  to  GO'  depth,  and  tunnels  of  120^. 
l-UK  and  650^,  showing  6%  copper  ore. 
REPUBUC  mHIHG  CO.  MEXICO. 

Office:  1036  National  Life  Bldg.,  Chka|:D,  lUs.     Geo.  F.  Grove,  pres- 
ident;   W.  A.  Arms,  vioe-preaident ;  Robert  J.  McXabb,  secretary;  £.  L. 
Bigham,  treasurer. 
REPUBUC  SMELTIHG  CO.  COLORADO. 

Office  and  works:  LeadviDe,  Lake  Co.,  Cok>.    Capitalization  loOO.OOa 
Property  is  the  remodeled  500-ton  smelter,  with  3  furnaces,  formerly  owned 
by  the  Boston  Gokl-Gopper  Co. 
RESCUE  COPPER  CO.  ARIZOHA. 

Office:  8  South  Sxth  St.,  FL  Smith,  Ark.     Mine  office:  Gila  Bend, 
Pima  Co.,  Ariz.     Is  dofldy  oonneeted  in  management  with  the  Comdia  Cop- 
per Co.,  and,  early  in  1906.  was  said  to  be  inf»taUing  a  reduction  plant  on  a 
new  system,  whidi  is  fuDy  <Ieaciibed  in  the  article  on  Comdia. 
RESOLUTE  COPPER  CO.  MICHIGA9. 

Wound  up.     Lands  sold,  1905,  to  Keweenaw  Copper  Co. 
MIKA  RESTAURADORA.  ARGEmHA. 

Owned  by  Capillitas  Copper  Co.,  Ltd. 
MIKA  LA  REVA9CHA.  MEXICO. 

Mine  office:    Ojocaliente,  Zacatecas,  3iex.    J.  Incamadon  Spina,  owner; 
R.  Spina,  manager.     Ores  carry  sUver,  lead  and  copper.     Has  steam  power 
and  a  Chilean  mill,  employing  about  50  men,  at  last  accounts. 
REVEHUE  MIHniG  CO.  ARKAHSAS,  UTAH  &  WASHIHGTOH. 

Office:  201  Northwestern  Bldg.,  Minneapolis,  Minn.  Frank  EL  Plum- 
mer,  president;  Edwin  Perry,  vice-president;  D.  A.  Simmons,  secretary; 
Sterling  Croas,  treasurer.  Organized  1901,  under  laws  of  Arizona,  with 
capitalization  $1,250,000,  shares  $1  par.  Lands  include  the  Revenue  group. 
140  acres,  showing  cc^per-gold  ores,  in  Stevens  county,  Washington, 
also  oil  lands  in  Utah,  zinc  and  slate  lands  in  Arkansas,  and  a  gas  franchise 
for  the  town  of  Bdton,  Missouri.  Idle. 
REVEHUE  MDOHG  lb  MUXIHG  CO.  WTOMIKG. 

Office:  care  of  F.  D.  Russd,  Denver,  Colo.  Letter  returned  unclaimed 
from  former  mine  office.  Encampment,  Carbon  Co.,  Wyo.  Devdopment 
is  by  two  tunnels,  cutting  two  veins  giving  good  assay  values  in  copper, 
and  also  carrying  small  quantities  of  gold,  nickd  and  uranium.  Idle  for 
several  years. 
REWARD  COPPER  MIHIHG  CO.  ARIZORA. 

Mine  office:  Vdcol,  Pinal  Co.,  Ariz.  Has  auriferous  copper  ores,  with 
•team  pbni,  20Hittmp  mill  and  2(>-Um  cyamde  plant.    Idle. 
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COLORADO. 

McDontild,  iiiaiuiger,! 
carrying  gold,  sHverJT 
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MEXICO. 


REWARD  MIIfE.  CALFIORIHA 

All  old  aud  idle  mine  in  Plunaas  county,  CSKlifomia,   fonnerly    known 
OS  the  Cosmupolttiin.     Wu^  ti  producer  circa  1863.     Is  opened  by  tunnels 
and  shaft, 
REX  COBRE  BONIHG  CO,  ARIZOHA. 

Oflicc:    MuskeiJjon,    Mich.      Mine    office:    Safford,    Gralmrn   Co.,    Arii, 
Dr.  B.  D.  Kinir»  president;  J,  B.  Bariow.  secretary  and  trcii^urer.    Organised 
1903,  under  lawn  of  Ari&ona,  with  capitalization  $1,()0J»,LHJ0,  s)mres  $1  par. 
I^id^,  20  claims,  area  320  acrei*,  in  the  Lone  Star  district,  showing  fiss 
veins,    developed    by    a   two-compartment  incline  shaft  of  540%  with  700' 
yndergronnd  openingis.     Uaa  &  28-h.  p.  ateam  hoist.     Idle  at  end  of  1 
but  planned  rcHumptkin, 
REX  GOLD  MINES  &  INVESTMENT  CO, 

Mine  office:  Leadvillej  I^ke  Co.,  Colo.     Jesse  R 
LandK  tnchide  the  Hattler  and  Reconiitmction  mines, 
load  and  copper  on-w.     Ha^  steam  power, 
REY  DEL  ORO  MINING  CO. 

Owns  the  Mulatos  mines,  in  the  Sahtiaripa  dif^trict  of  Sonora,  Mexicso, 
Stock  issue  is  owned  outright  by  the  Greene  Clold-Silver  Co. 
COMPARIA  MINERA  LOS  REYES.  MEXICO. 

Mine  office:  Zitacuaro,  Miclioacdn,  Mex.     Rafael  Rodnguex  Gil,  man- 
ager.    Has  a  tunnel,  showing  copper  ore. 
REYNOLDS-ALASKA  DEVELOPMENT  CO.  ALASKA. 

Office:  27  State  St.,  Bwton,  Masfi.     Mine  office:  Valdez,  Prince  Wil- 
liam So'md,   Ala*^ka.     Employs   00  men.     Henry  D,   Rejiiolds,  president; 
Cha3*   H.   KingHbur>%   vic^-protiiJcnt;  Hon.  Jolm  G.   Brady,  fiocrctary  and 
treasurer  J   Blarney  Stevens,  general  manager;   preceding  officers  and   Hon 
Ehen   Smith,  dirt*ctors;    W.   Bertram  Hnnrock,  mine  i»\iperintendent.      Or- 
ganized  1903,  under  lawj*   of  Washington,   with   capitaliisation   $3,O00,00U» 
riiarea  $1  par.  in  $1,000,000  cumulative  (j%  preferred  stock  and  3S2.000,0(JQ^ 
c«>mmon  shares;  issued,  I2,088,S26.     On  February  1,  1906, 
cash     on     hand,     without     accrued     liabilities.      Waaluugton 
boston,  transfer  agent  and  registrar;  Audit  Company  of  New  York,  auditor. 
Annual  meeting,  approximately  May  13,  on  call  of  president. 

Landi^,  51  claims,  area  1,020  acres,  also  an  80-acre  millaite  mid  6,000 
acres  of  coal  and  oil  lands,  in  several  different  groups,  in  2  different  localities, 
in  the  Valdex  diiitrii-t.  Country  rooks  are  slate,  greenstone  and  porphyry, 
showing  various  contact  veuis  between  slate  and  greenstone. 

The  Boulder  Bay  group.  23  claims,  area  460  acres,  on  the  Kenai  penin-^ 
sula,  Prince  William  Sound,  shows  a  contact  vein  betw^een  greenstone  aii^H 
slate,  carrying  clial  copy  rite,  assaying  11%  copper  and  $3  gold  per  ton,  opene^B 
Uy  2  tunnels.     Equipment  includes  a  60-h.  p.  lx)iler  and  a  5KiriU  Hand  air- 
compressor,  ^m 

The  La  touch  e-lron  Mountain  group.  20  claims,  tnoludes  the  Duchei^B 
and  Blue  Fox  properties,  on  the  west  coast  of  I^touche  Isknd,  circa  60 
Euilea  west  of  Boulder  Bay.    The  Blue  Fox  mine  shows  a  4'  vein  of  7%  Of©- 
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which  it  is  planned  to  develop  by  shaft,  topography  being  unsuited  to  tun- 
neling. The  Duchess  mine,  developed  by  tunnel,  shows  ore  of  somewhat 
lower  grade  than  that  foimd  in  the  Blue  Fox.  The  property  on  Latouche 
Island  has  a  good  water  (>ower  available,  and  it  is  planned  to  install  a  hydro- 
electric (>ower  plant,  with  a  flume  and  steel  pipe,  leading  from  Big  Falls 
creek  to  a  Pelton  wheel,  direct-connected  to  two  40-kw.  generators. 

The  company  also  has  a  property  known  a^  the  Aurora,  slightly  de- 
vdoped,  but  idle  at  last  accounts.  Management  was  said  to  be  installing 
a  100-ton  concentrator  at  its  mine,  equipment  including  a  Gates  crusher, 

2  sets  of  rolls,  2  Huntington  mills,  8  Frue  vanners,  and  amalgamating  plates, 
but  no  reference  to  this  mill  is  made  in  the  last  re(>ort  of  the  company.  Pres- 
ent equipment  includes  a  60-h.  p.  steam  plant,  at  the  Boulder  Bay  property, 
and  a  100-h.  p.  steam  plant,  at  the  Latouche-Iron  Mountain  group.  It 
is  planned  to  build  a  150^  shipping  wharf,  at  Boulder  Bay,  and  it  is  hoped 
to  begin  regular  shipments  from  this  property  during  the  summer  of  1906. 
Management  seems  good,  and  property  is  considered  promising. 
REYHOLDS  MINE.  VERMONT. 

Mine  office:  South  Strafford,  Orange  Co.,  Vt.  Property  adjoins  the 
Elizabeth  mine.     Idle  for  se\'eral  years. 

RHODE  ISLAND  COPPER  CO.  MICHIGAN. 

Office:  32  Broadway,  New  York.  Mine  office:  Boston,  Houghton  Co., 
Mich.  Employs  about  25  men.  Wm.  R.  Todd,  president ;  preceding  officer, 
Isaac  H.  Meserve,  Henry  A.  Wyinan,  C.  J.  Devereaux,  Daniel  T.  Brigham 
and  Jas.  S.  Dunstan,  directors;  W.  A.  O.  Paul,  secretary  and  treasurer; 
M.  M.  Dennis,  superintendent.  Organized  1899,  under  laws  of  Michigan, 
with  capitalization  $2,500,000,  shares  $25  par. 

Official  returns  to  the  state  of  Michigan,  as  of  date  Jan.  1,  1905,  dis- 
close the  following  figures: 

Amount  of  cash  paid  in  on  capital  stock $600,000.00 

Amount  paid  in  by  conveyance  of  property 300.000.00 

Entire  amount  invested  m  real  estate. .  .\ 300,000.00 

Amount  of  personal  estate 47,130. 89 

Amount  of  floating  dd>t 2,901 .57 

Amount  due  company 12,500.00 

Lands,  800  acres,  north  of  the   Franklin  Junior. 

No.  1  shaft,  275^  north  of  the  Franklin  Junior  boundary-,  is  8x18',  with 

3  compartments,  500^  deep,  sunk  on  the  Pewabic  amygdaloid,  which 
is  8'  to  lO'  wide,  with  2*  to  3'  near  the  hanging  wall  well  mineralized,  at  points, 
This  shaft,  abandoned  1902,  is  filled  with  water  to  the  first  level,  on  which 
it  connects  with  No.  2. 

No.  2  shaft,  1,200^  next  north,  also  is  8xlS'  in  size,  and  is  circa  1,300^  deep, 
having  a  frame  shaft hcHse  and  Xordberg  hou^t  capable  of  raiding  2'ton  skips 
from  l.OOO'  depth.  A  crosscut,  driven  IW  ea.«t.  encountered  the  AUouez  con- 
glomerate in  March,  1903,  and  drifting  on  that  lode  wa-s  contiaucd  until 
July,  1904,  when  stopped,  owing  to  lack  of  favorable  groimd.  No.  2  shaft 
has  croflBcuts  both  east  and  west.     The  east  crosscut,  on  the  eighth  level,  at 
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a  tJept  h  of  1  ,fKXI'*  cut  two  appar<*ntly  valueless  amygdaloids^  one  being  the 
Mesnani  epidote.  The  Ea^it  ImJe,  about  5'  wide»  carries  a  little  copper, 
but  nothing  especially  encouraging.  The  Wci«t  lode^  96'  from  the  shaft 
and  7'  to  9'  wide,  carries  considerable  copper  in  bunches.  The  four  amygda- 
loids  lying  between  the  We^t  lode  and  the  Allouez  conglomerate  have  been 
tested  by  drifting  north  and  south,  three  proving  barren.     Principal  work  of 

1904,  and  the  first  8  niontlia  of  nK)5,  was  on  the  Pewabic  and  West  lodes. 
Latter  was  openetl  by  cro^'^cuts  on  tlie  8th  and  9th  levels,  shouting  occasional 
encouraging  ground.  A  1  AOfY  drift  on  the  8th  level  north  showed  occasional 
patches  of  payable  ground  of  25'  to  75'  length,  on  tlie  Pewabic  amygdaloid. 
The  north  drift  on  the  Sth  level  was  discontinued  at  IfifV  and  the  north  level 
on  the  10th  h>vel  wa«  stnpped  at  300',  after  showing  some  improvement, 

A  new  shaft*  kiiowTi  aa  No.  3,  was  started,  1  »M00'  north  of  No.  2,  in  May, 

1905,  but  work  wa**- discontinued  at  slight  depth,  and  attention  turned  to  the 
Kea-r^arge  lode.  Diamond  drilling  to  locate  the  Kearnarge  bed  was  bcigun 
No%'ember,  1(M)5.  The  first  cores  showed  copper  in  encouraging  quantities, 
from  a  bed  of  circa  19'  width.  The  Kearsarge  must  underlie  practically  the 
entire  tract,  and  the  future  of  the  property  rcsts^  apparently,  upon  finding 
it  to  carr>^  copper  in  workable  cpiantities. 

Surface  improvements  inchide  a  30x60'  machine  and  blacksmith  shop, 
a  30x50'  frame  warehouse  and  supply  oHice,  and  15  dwellings.     No,  2  engine 
house  has  a  12'drill  Rand  air-compressor,  operating  2  power  drills. 
RHODESIA  COPPER  CO.,  LTD.  RHODESIA. 

Otliee:  Halisbury  Hou^e,  London,  E.  C  ,  Kiig,  Lord  Gifford,  ehainiiHn; 
Bechuanaland  Kxplomtion  Co,,  Ltd.,  manager  in  Sviuth  Africa;  T.  O.  Davey 
and  Percy  Tarbutt  &  Co.,  consulting  engineers;  Tom  r>onald,  secretary. 
Organized  January  31,  HX>2.  with  eupitahjiation  £750,000.  shares  CI  piar. 
liiis  floated  the  Hhodesia  Brtiken  Hill  mine,  a  zinc  and  lead  prop<?rtyt  and  paid 
a  U)%  di\idend  to  shareholders,  liM3r>,  in  the  stock  of  that  company. 

Lands,  640  square  milcw,  and  the  right  to  locate  S,OfMJ  mining  claim*  and 
33  farms,  in  northern  Rhotle^sia,  of  which  5,6(»5  mining  claims  and  24  farms* 
have  been  located.  Company  ha**  a  close  working  alliance  with  tiic  Northern 
Copper  (B.  S.  A,)  Co.,  Ltd.,  and  apparently  Ixith  companies  have  some  sort 
of  cliiini  to  the  Bwami  M'Kubwa  and  Hippo  minest  which  are  det^ribe^J  in  the 
article  on  Northern  Copper.  The  Kitakata  mine,  y^  mile  northeast  of  the 
Broken  Hill,  shows  stains  and  lJandn'^peei^lens  of  oxides  and  carbonate  copp<n' 
ores. 
RICHARD  m  DEVELOPMENT  CO.,  LTD.  BRITISH  COLUMBIA. 

OHice:  Dimcann,  B.  C.  Mine  oflice;  Mt.  Sicker,  Vancouver  Island.  R.  C 
Lands  lie  ea.^t  of  the  Tyee  and  a  reopened  by  a  ♦'SIO'  two-compartment  Khafl, 
with  2,181'  of  workings  on  5  levels,  giving  ore  on  each  level.  Best  ore  ia  on 
the  bottom  level,  a  sample  ton  smelted  giving  rt^turns  of  3  29%  copper, 
*J5,S5  o»,  silver  and  0  Hfi  n/.,  gold  |xt  Um.  Property  confiidcrenl  proniisinfj, 
but  idle  Finec  ttKIl,  owing  Uy  lark  of  capital. 
RICHFIELD  MmmO  CO*  MEXICO. 

Office;  Mears  Bldg.,  Scanton,  Pa.     Mine  office:  Quero^Kibi,  Uroe,  Sonor*, 
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Mexico.  Employs  30  men.  Dr.  S.  T.  Haffner,  president;  Maj.  Jas.  A.  Cooj)er, 
vice-president;  Dalbys  L.  Fickcs,  secretary  and  treasurer;  W.  D.  Fredericks, 
general  manager;  Epifanio  Mungaray,  mine  superintendent.  Organized 
May,  1901,  under  laws  of  Arizona,  with  capitalization  $5,000,000,  shares  $2 
par;  issued,  $3,200,000.  Bonds,  $100,000,  at  6%.  Cash  on  hand,  March,  1906, 
was  $30,000. 

Lands,  382  p>ertenencias,  area  955  acres,  in  2  groups,  circa  12  miles  from 
Tuape,  and  35  miles  from  the  Sonora  railway,  also  26,512  lEwrres  of  timber 
lands,  in  the  Ures  district.  Country  rocks  are  granite  and  limestone,  carry- 
ing 7  contact  veins,  of  16'  to  W  estimated  average  i^idth,  opened  by  shafts  of 
73'  and  75',  and  by  tunnels  of  48'  and  60',  showing  carbonate  and  oxide  ores 
and  chalcopyritc,  assaying  3%  copper  and  20  oz.  to  60  oz.  silver  per  ton, 
with  small  gold  values.     Prop>erty  shows  more  or  less  antigua  workings. 

Early  in  1906  the  company  was  installing  a  120-h.  p.  steam  plant,  with 
two  20-h.  p.  hoists,  good  for  600'  each,  and  a  4-drill  air-compressor.  Several 
mine  buildings  have  been  constructed.  Company  lias  suffered  from  lack  of 
cash  in  the  past,  but  is  said  to  have  passed  under  the  management  of  financially 
responsible  people,  and  active  development  and  the  building  of  a  50-ton  con- 
centrator are  contemplated. 
RICHMONIVEUREKA  MXHIHG  CO.  NEVADA. 

Mine  office:  Eureka,  Eureka  Co.,  Nev.  Albert  Fries,  president;  W.  H. 
Coolidge,  vice-president;  A.  J.  Seligman,  treasurer;  A.  F.  Holden  managing 
director;  A.  P.  Mayberry,  mine  superintendent.  Organized  October,  1905, 
under  laws  of  Maine,  ^ith  capitalization  $3,600,000,  shares  $10  par,  suc- 
ceeding the  Eureka  Consolidated  Mining  Co.  and  the  Richmond  Mining  Co. 
Is  controlled  by  the  United  States  Smelting,  Refining  &  Mining  Co.,  and 
stock  is  pooled  in  a  5-year  voting  trust,  ^-ith  A.  F.  Holden,  B.  Naumberg  and 
Albert  Fries,  trustees. 

The  Richmond  and  Eureka  mines  are  contiguous  properties,  opened 
circa  1869,  and  are  said  to  have  produced  $75,000,000  in  ore  values,  above  the 
wat«r-level,  but  this  probably  is  an  overestimate.  Properties  were  tied  up  by 
litigation,  for  some  years,  until  recently,  during  which  time  considerable 
Bcramming  was  done,  by  tributors.  The  ores  carry  an  excess  of  iron  and  should 
be  valuable  for  fluxing  the  Utah  ores  of  the  United  States  company.  Mines 
have  railroad  connections.  The  smelter,  at  Eureka,  3  miles  from  the  mines, 
is  antiquated  in  design  and  equipment,  and  has  been  idle  for  some  years. 
RICHMOHD  GROUP  GOLD  MDVES  CO.  NEW  MEXICO. 

Office:  Board  of  Trade  Bldg.,  Boston,  Mass.     Letter  returned  unclaimed 
from  former  mine  office,  Hillsboro,  Sierra  Co.,  N.  M.     Ores  carry  gold  and 
copper.     Has  steam  power. 
RICHMOHD  MHIE.  M OHTAHA. 

Mine  office:  Saltese,  Miiwoqla  Co.,  Mont.  Chas.  J.  Heidenreich,  manager. 
Lands,  6  claims,  southwest  of  Saltese,  adjoining  the  Monitor  mine,  opened  by 
a  275^  shaft,  showing  considerable  native  copper  and  ores  assaying  up  to  $60 
per  ton,  in  copper  and  gold  values.  Prop^y  has  been  a  producer,  in  a 
small  way,  for  some  yean,  and  is  said  to  have  been  worked  at  a  profit. 
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RICHMOND  MIIflNG  CO,  JfEVADA. 

MerRf^d,  I'JUrj,  iti  HU'hmond-Eureka  Mining  Co. 
RIGBY  MINING  &  REDUCTION  CO. 

Office:  care  of  F.  H.  Walker,  secretary  and  Ireusurer;  Beaver  Falls, 
Works  office:  Mayer,  Yavapai  Co.,  Ariz,     Col  1\  Jolms  Uigby,  pr^idc^t  an 
general  manager;  pretredirig  otficer,  R.  D.  Mend,  L.  8.  Neely  and  Edward  ' 
Fink»  direclcirs;  Harry  A.  Clarke,  superintendent.     I^nds,  70  acres^  iic 
Mayer,  being  a  smelter-site,  conniKjted  by  a  3,000'  spur  line  with  the  PreseoC 
&  Eastern  Railway. 

Tliia  company  holds  the  Yavapai  county  rights  to  the  Poehle  &  Croosland 
volatilisation  process^  and  has  a   TiS-ton  reduction  plant,  blown   in,  April, 
1906,     'Hie  procesji  of  n*duction  is  as  follows:  from  the  receiving  binf^,  ore  is 
taken  in  tram-cars  to  2  revolving  dr>*ers,  one  of  40''  diameter  by  IS'  length  and 
the  other  of  60*  diameter  by  'JG'  length,  heated  ore  passing  frt^m   thctn, 
gravity,  to  cars,  which  take  it  to  the  feed- hoppers  in  the  roll- house,  latte 
having3i3etsof  30x14*  rolls  and  1  wet  of  2(.)xl2*  rolla,  with  wcreent?  and  elevator 
Dust  from  rolls  is  collected  by  3  large  dust-collectors.     Crnsljcd  ore  is  takei 
from  the  screens  to  a  40-ton  ore-bin  in  the  mixing-house,  by  an  84'  nutoniatii 
belt-conveyor.     In  the  mixing-house,  ore  and  salt   frtini  the  sall-biiia    ar 
weigheil  by  2  sets  of  h*)pper  scales,  and  dcixjsited  on  a  50'  helt-eon  veyor,  whicK 
takoK  the  material  to  a  i>ox-mixer,  wlience  i!ie  mixed  charge  is  dumped  into  i 
car  which  takes  it  to  4  feed-hoppers,  which  feed  the  charges  automatically  ' 
revolving  funiacc**,  in  a  furnace  building  8KxI32'  and  40'  high,    having  fou 
25-ton  revt»lving  calcining  furnaces.     Fume^  from  the  ore  are  draw^l  from  the 
funiaces  througli  tlie  iiue-house,  which  contains  4  i^ets  of  ?*'  wrought -iron  pipe, 
<mch  175'  long,  into  the  condensing  house,  by  4  large  blowers,  each  capable  < 
handling  ij,*XKJ  cubic  feet  of  gas  per  minute.    Fumea  are  cooled  by  water, 
the  flue-chamber,  then  forced  under  presisurc  into  the  condensing  room,  whe 
depotdtcd  as  cldorides.  con  denizing -room  fumes  going  to  the  filtration  roon 
where  all  insoluble  matter  is  filtered,  and  where  metallic  values    are    pr 
cipitated,  either  by  electric  action,  or  on  iron.    Precipitates  are  molted  and 
refined  in  the  ordinary'  manner-     The  residue  of  the  roasted  ore,  from  wind 
the  metallic  values  are  supposed  to  have  been  volatilized,  is  carried  to  tb< 
taihngK  dump,  in  tram-cars     The  theory  of  the  proeess  is  that  the  application 
of  heat  to  the  mixture  of  ore,  salt  and  sulphur,  causes  a  ehemical  reaction,  hy 
which  the  sulphur  and  sodium  chloride  form  sulphate  of  soda,  the  ehlorino^H 
from  the  salt  uniting  with  the  metals  to  iomi  chlorides,  which  pajss  off  in  th4^| 
fumes,  and  are  recovered  in  the  manner  previously  explained. 
RILLITO  MINING  CO,  ARIZONA. 

Letter  returned  unclaimed  from  formca*  mine  office,  Tucson,  Ariz. 
RINCON  MINING  CO.  ARIZONA. 

Office:  care  of  B.  J.  O'Reilly,  secretary,  Bisbee,  Ariz.     Organused  under 
laws  of   Arizona,   with  capitahzatiou  $2,500,000,  shares  $25  par.     T^nd 
27  claims.  22  miles  north  of  Benson,  Cqphitie  county,  Artjtona,  developed  b| 
ft  130^  tunnel,  showing  ore  gi>ing  assays  up  to  23%  copper. 
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RINGING  ROCKS  COPPER  MimNG  CO.  PENNSYLVANIA. 

Mine  office:  Pottstown,  Montgomery  Co.,  Pa.     Idle. 
RIO  ALTO  COPPER  CO.  COLORADO. 

Capitalized  at  $1,500,000,  shares  $1  par,  equally  divided  into  8%  pre- 
ferred and  common  stock.  H.  M.  Comstock,  general  manager.  Lands, 
claimed  to  be  300  a^res,  in  Northwestern  township,  Custer  county,  Colorado. 
Company  claimed  to  have  3J^  miles  of  underground  workings,  and  to  be  build- 
ing a  50-ton  reduction  plant,  but  neither  sjtatement  verified,  nor  likely  to  be. 
RIO  ARRIBA  CONSOLIDATED  MINES  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  former  office,  Milwaukee,  Wis.     Mine 
office:  Tres  Piedras,  Taos  Co.,  N.  M. 
RIO  DOLORES  COPPER  CO.  UTAH. 

Office:  731  East  18th  Ave.,  Denver,  Colo.  Mine  office:  Castleton, 
Grand  Co.,  Utah.  Employs  20  men.  Fred  G.  Shaffer,  president;  Victor  A. 
Elliott,  vice-president;  Thos.  B.  Crawford,  secretary,  treasurer  and  general 
manager;  Will  Eastman,  superintendent;  Walter  Mitchell,  engineer.  Organ- 
ized February  1,  1906,  under  laws  of  Arizona,  with  capitalization  $2,000,000, 
shares  $1  par;  issued,  $1,750,000.  Statement,  as  of  date  March  19, 1906, 
gives  cash  on  hand,  $37,500.     Annual  meeting,  first  Thursday  in  July. 

Lands,  15  claims,  area  300  acres,  also  100  acres  in  millsites,  in  the  La  Sal 
district,  showing  granite  country  rock,  with  porphyry  intrusions,  carrying 
12  ore  bodies,  of  wl;iich  2,  slightly  developed  by  100'  of  tunnels,  are  of  30^ 
estimated  average  width,  showing  ores  estimated  to  carry  average  values 
of  2%  to  3%  copper,  10  oz.  silver  and  $3  gold  per  ton.  Equipment  in  to 
include  a  5-drill  air-compressor  and  6  log  buildings.  The  company  plans 
driving  a  500^  tunnel. 
SOCIFTf  MINES  DE  CUIVRE  ET  DE  PLOMB  SPAIN. 

DE  RIO  FARDIS. 

Mine  office:  Molinillo,  Ciudad  Real,  Spain.     Organized  August,   1903, 
under  laws  of  France,  with  capitaUzation  2,500,000  francs,  sliares  250  f.  par, 
to  develope  argentiferous  lead  and  copper  properties,  near  Molinillo. 
COMPAftU  MINERA  RIO  GRANDE  y  DOLORES  MEXICO. 

DE  LONDRES. 

Offices:  37,   Old  Jewry,  London,  E.  C,  Eng.     Mine  office:  Guadalupe, 
Guerrero,  Mex.     A.  R.  MacSwinney,  manager.     Operates  La  Nave  mine. 
producing  silver  and  copper.     Has  steam  ana   water  power,  concentrator 
and  leaching  plant,  employing  about  40  men,  at  last  accounts. 
RIO  GRIO  DISTRICT  COPPER  CO.  (TOBED  &  SPAIN. 

CODOS  EXPLORATION),  LTD. 

Offices:  12.  Lime  St.,  London,  Eng.  J.  Paul,  Vicomtede  Lassus,  chair- 
man; A.  Fougere,  consulting  engineer;  A.  L.  Lanseigne,  secretary.  Organized 
Oct.  30, 1903,  with  capitalization  £130,000,  shares  £1  par;  issued,  £97,987. 
Lands  include  14  properties  in  the  province  of  Zaragoza,  Spain.  Presumably 
idle. 
RIO  HONDO  COPPER  CO.  NEW  MEXICO. 

Dfad.     Property  sold,  circa  1900,  to  San  Cristobal  Copper  Co. 
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RIO  iUNA  MINES  CO,,  LTD,  SPAIH. 

Ofticas:  cart'  nf  J.  N.  Derliyshire,  secretary,  Nottinghatn,  Eng.  Mine 
office:  Camp*»  ha.  Lomba,  Le6n*  Spain.  Edward  H.  Pares,  president.  Cap- 
italiatfttion,  £120,000.  Lands^  135  liectareas,  including  the  Riello  mme, 
canying  aunfcnnus  and  argenliferous  copper  sulphides.  Idle  for  some  time, 
RIo' NEGRO  MmES  LTD,  SPAIN. 

Offices:  6,  SufTolk  St.,  Pall  :^IalL  I^ndon,  S.  W.,  Eng,  Mine  office: 
Campo  La  Lomba,  Le«Jn,  *Spain.  Alfretl  DuCras,  chainimn;  W.  T»  CnnninR- 
ham,  secretarj\  Organized  Aug.  2,  1899,  with  capitaUzation  £250,000, 
ehares  £1;  issued,  £235,007.  Debentures,  £15,000  authorized;  £14,000 
issutul  Land?^,  S  claims,  Prcj^uniubly  idk*. 
RIO  RIMAL  COPPER  CO.,  LTD,  SPAIN. 

Offices:  17,  Fcnchurch  St.,  London,  E,  C,  Eng.  Mine  office:  Figueras, 
Gerona,  S|>ain,  Organized,  July  IS,  1900^  as  Afortunada  Chopper  Mines,  Ltd., 
name  changed,  1903,  to  present  title,  with  capitalisation  £75,000,  sltares 
£1  par,  LandK,  arm  circa  }2  hectarwij^,  known  na  tlie  Afortunada  mines, 
held  on  perpetual  leasee  from  the  Simnish  Crown,  at  a  rental  of  236  pesetas 
yearly,  plus  2%  royalty  on  prcxluction.  Receiver  and  manager  appointed, 
Angast,  UH}5. 
RIO  TENIDO  COPPER  MINES,  LTD.  SPAIN. 

Voluntarily  liquidated,  April,  1903, 
MINAS  DE  COBRE  DE  RIO  TINTO.  MEXICO, 

Mine  office:  Tcrraza.s,  Chiliuahua,  Mexico.  Employs  350  men.  David 
Goodale,  general  manager;  W.  W.  Marion,  fiuperintendent;  H.  Scfienider, 
«meltcr  superintendent.  Prnj>crty  i*;  ownefi  by  /uan  A,  Creel,  of  Chihuahua, 
and  iH  under  leai^e  to  Mensrs.  Frank  FL'teher,  David  Ooodale,  W.  W,  Marion 
and  Juan  A.  Creel,  Landis,  50  pt^f enencia,*!,  near  Terrazas,  25  miles  north  of  the 
city  of  Chihuahua,  on  the  Mexican  Central  Railroad.  Mine  was  opcmx!  IS-fO, 
antl  has  worked  at  diJTerent  tiniei>  since,  with  varying  fortunes,  prottucing  con- 
siderable copper,  but  wa.s  p>nictically  closed  down  since  cirt^  HK)l,  until  taken 
over  by  pronent  operators,  September,  190.^.  Country' rock  is  limestone^  t^how- 
ing  several  veins,  occuring  im  fi-s?»ures  in  limestone,  or  as  len>*cs  between  the  IkhI- 
ding  planes  of  limestone,  near  a  large  intrusive  dike  of  quart  jcite.  Ore  hMxhes  are 
erratic  in  size  and  occurrtfncc,  but  are  connected  and  practically  c^niiDuous, 
as  a  rule.  The  linie  has  an  average  ciip  of  45^  to  the  northwest,  showing  5  or 
6  ore  bodie^s,  of  5'  to  50'  wndth,  and  5'  to  150'  length,  with  unknown  depth. 
The  ore  bodies*  are  low  in  grade,  l>ut  the  dejx^sits  arc  extenxive.  F'njperty 
filiow.s  a  little  .stdphide  ore,  but  mainly  oxidized  ores  of  estimated  average 
value  of  4%  coiiper,  5  ojs.  silver  and  20  eertls  gold  per  ton, 

Dcvelo|nncnt  is  by  ab<»ut  1  mile  of  tunnels,  and  by  numerous  pitii  of 
SC  or  less  in  depth,  with  i\  shaft i^  a.s  follows:  Promontorio,  350';  Venle,  400'; 
Perdenial,  120';  Bronce,  150'  and  Vinagre,  100'.  The  mine  baa  a  total  of 
,  about  2  miles  of  underground  workings.  A  reported  strike  of  3%  nickel  ore 
was  a  false  alam^,  as  no  such  ore^  wan  found.  Equipment  inchidt«  iVh.  p, 
and  ir>-h,  p.  lioists,  good  for  400'  depth,  a  concentrator,  sundry  adobe  mine 
buildings  and  120  dwellings  fur  workmen. 
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The  smelter,  }^  mile  from  the  mine,  receiving  oie  by  carts,  has  a  150-ton 
water-jacket  blast-furnace,  turning  out  matte  averaging  50%  copper,  40  o«. 
silver  and  0.3  oz.  gold  per  ton,  sent  for  refining  to  the  Aguascalientes  plant 
of  the  American  Smelting  &  Refining  CJo.  The  smelter  also  does  a  general 
custom  business,  and  is  reached  by  a  switch  from  the  Mexican  Central  rail- 
way, the  main  line  of  which  is  only  1  kilometer  distant.  Water  is  secured  by 
a  4*  pipe-line  of  circa  1  mile  length,  with  a  pump  station.  Mine  fuel  is  wood, 
costing  $7  per  cord,  and  coal,  costing  $13  per  ton,  and  the  smelter  bums 
coke,  costing  $19  per  ton.  Management  plans  sinking  until  sulphide  ore 
and  water  are  found,  and  also  plans  installing  new  and  larger  hoists,  adding 
new  boilers,  erecting  sundry  mine  builduigs  and  enlarging  the  smelter. 

Production  was  begun  January  31,  1906,  and  for  February  the  product 
was  60  tons  fine  copp>er,  estimated  by  management,  to  be  made  at  a  cost  of  5 
cents  per  pound,  gold.  In  March,  1906,  the  smelter  was  treating  circa  160  tons 
of  ore  daily.  The  Rio  Tinto  Mexicana  is  a  mine  of  undoubted  value.  The  ore, 
while  low  in  grade,  exists  in  large  quantities,  and  the  property  is  favorably 
located  for  operation.  The  present  management  is  experienced,  and  should 
make  a  considerable  producer  oi  tne  mine. 
RIO  TIHTO  CO.,  LTD.  SPAIN. 

Offices:  30,  St.  Swithin's  Lane,  London,  E.  C,  Eng.  Mine  office:  Las 
Minas  de  Rio  Tinto,  Huelva,  Spain.  Employs  circa  11,000  men.  Chas. 
Wm.  Fielding,  chairman;  preceding  officer,  Maj.-Gcn.  Sir  Arthur  E.  A.  Ellis, 
G.  C.  V.  O.,  C.  S.  I.,  Lionel  C.  G.  Sartoris,  John  M.  Macdonald  and  John  Mac- 
Farlan,  directors;  J.  Gordon  MacK^  and  Samuel  J.  Bowes,  joint  secretaries; 
Duff,  Bruce  &  Co.,  British  consulting  engineers;  D.  Gonzalo  Tarin,  Spanish 
consulting  engineer;  Turquand,  Youngs  &  Co.,  auditors;  Commercial  Bank 
of  Scotland,  Ltd.,  bankers;  Freshficlds,  solicitors;  W.  A.  Carlyle,  general 
manager;  R.  E.  Palmer,  assistant  manager;  W.  G.  Nash,  estate  manager; 
G.  W.  Porteous,  traffic  manager;  George  Davey,  superintendent;  Gordon 
Douglass,  engineer. 

Organized  March  29.  1873,  with  capitalization  £3,250,000,  increased 
November,  1905,  to  £3,500,000,  shares  £5  par,  in  £1,625,000,  cumulative 
5%  preference  shares  and  £1,875,000  ordinary  shares.  Tlie  new  issue  of 
50.000  ordinary  shares,  £5  par,  was  sold  to  shareholders  at  £63  per  share, 
netting  the  company  £3,150,000,  for  the  redemption  of  an  outstanding 
bond  issue  of  £3,065,300,  in  4%  debentures.  Transfer  form,  common;  fee, 
2s.  6d;  warrants  to  bearer  issued  in  denominations  of  1  share,  fee  6d.,  and 
5,  10,  and  25  shares,  fee  Is.;  fee  for  conversion  into  registered  shares,  28.  6., 
per  certificate.  Stock  Exchange  settlement,  all  shares  quoted  in  the  official 
list.  Fiscal  year  ends  with  the  calendar  year,  and  accounts  are  submitted 
m  April,  and  an  interim  semi-yearly  rejwrt  is  issued  in  October. 

Dividends  are  payable  in  Paris  by  the  Soci^t^  G^n^rale,  54,  Rue  de 
Provence,  and  in  Bremen,  Germany,  by  the  Deutsche  Bank.  Dividends 
were  begun  1879,  and  have  been  paid  each  succeeding  year,  varying  greatly, 
according  to  net  earnings.  Dividends  on  the  old  ordinary  £10  shares,  from 
1879  to  1896,  inclusive,  ranged  from  6  shillings  in  1886  to  38  shillings  in  1896 
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»  and  after  his  tlealh  did   fairly  well   under  the  direction  of  n  French 

Q&med    Tiquet.     Iti    the   Eighteenth  Centun*    the   mine    was 

by   the    crown    to  a   company  of  EngHsh  a*^ venturers,  of  whom  the 

sptrif  wa*  Lady  Maria  Theresa  Herbert.     During  the  chaotic  period 

>  French  mvmsion,  early  in  the  Nineteenth  Ceiitur>%  the  mine  was  ahand- 

nd  aftCT  being  reopened,  in  1812,  by  the  Spanii?h  Crown,  waet  workect 

kll    way    only.     For  the  next  sijtty  years  the  mine  was  under  the 

[kent  of  various  lefidecs,  until  sold  outright,  in  1873,  to  Matheson  ^  Co., 

on,  for  02,800,000  preset  as,  that  firm  organizing  the  present  compiiny, 

t  lias  proven  one  of  the  most  profitable  mining  corporationB  in  ejtii^tenee* 

reinainR  of  mining  and  smelting  of»erations  of  the  andentj*  are  very 

Don  Gojizalo  Tarin,  Spanish  consulting  engineer  to  the  Rio  Tinto 

,  who  has  been  closely  connected  ^\ith  the  mine  since  I867t  a  period 

years,  in  his  verj^  able  work,  **Mc*moriasi/'  estimateK  the  quantity  of 

[  rtfimaiTung  from  ancient  smelting  operations,  whether  Rotnjin  or  Phteni- 

'  both,  at  no  lc«s  than  thirty  million  metric  tons,  and  hi^  a<^?<piaintancc 

be  property  and  iti*  history,  and  his  opportunities  of  estimating  and  veri- 

(tlicse  fi^re?:,  are  perhaps  the  best  of  any  indixidual  living.    1  ying  alMivu 

left  by  the   PhGeniciana  is  a  lO'  bed  of  alluvium,  on  top  of  which 

lie  Cart lia^fo- Roman  triage.     The  smelting  practice  of  the  Romttnn  appar- 

wa£  very^  gt>od,  the  ^lags  left  by  them  being  as  clean  an  thast*  pmduiHMl 

It  is  possible,  however,  that  aomo  of  the  copper  left  in  the  old  j'hig.H 

leached  out,  during  eome  2,000  years  of  partial  exp<jstirt^  to  the  cle- 

,  but  it  is  the  opinion  of  Seflor  Tarin  tliat  the  slags  have  been  re«sn»eltcd, 

I  the  very  latest  modem  metalluigical  practice  b  but  a  repetition 

!  work  of  two  thousand  years  ago, 

be  only  remains  of  ancient  mining  tool@  and  machinery  that  have  been 
i  at  the  Rio  Tinto  are  three  water-wheela,  of  oak»  and  some  hrotute  rimfl 
f  which  presumably  were  of  wickerwork.  There  abo  af«  many 
including  f ragmen t4$  of  miners'  lamp^  of  the  wdl-knoim  daaiic 
atid  occasional  Roman  coins  are  unearthed. 
^*nie  Roman  s^^cm  of  mining,  so  far  aa  can  be  judged  from  the  cvidcsioe 
by  the  Rio  Tinto  mine,  apparently  ivas  to  cut  narrow  ^^eama  aod  ulab 
be  ore  in  targe  masses,  either  by  wedging,  or  by  the  agency  of  r|tiickitme. 
into  the  croices  and  then  wetted,  and  possibly  both  method*  wtns 
it  these  being  the  plana  most  generally  i]2M?d  previoua  to  ilie  adopttoii  ol 
owder  for  bla^Ecting.  Tlie  richer  veina  were  fulkiwedp^mtenlly,  and  Ilia 
nts  were  good  judges  of  values,  a»  has  been  learned  by  matty  a  modon 
ng  company  that  ha^  rci>pen6d  old  mines  in  Spain  and  Italy^  m  Iba  bdfia 
;  tiiat  much  high-grtide  ore  waa  left  unmined — in  which  oaaai  ifJMp^- 
at  m  almost  certain  to  be  met  with.  TV»e  Rio  Tinto  wa^i  nol  voriced 
ftuse  the  defiomt  wa«  too  vast,  but  the  rich  r»rei  of  the 
&of  (mrichment  were  quite  effectually  goagad  cn*i,  in  all  tlia  old 
Iftdicalions  favor  the  hypothesis  that  the  aaiMH  mitien  at  thi^  Rin  Tlii<4»  tmmd 
hud-faced  toob  and  hand-drills,  worktog  difedty  on  thm  faafa  ami  in  Ilia  ore 
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The  Rio  Tinto  is  Hituatod  iii  a  nigged  district,  in  a  Kpur  of  the  Bin 
Andevallo,  tlioiigh  the  hilLri  iir»!iietimes  are  ht^ld  to  be  a  spur  of  the  Sie 
Aracena,  which  is  itself  it  branch  of  the  famous  Sierra  Morena.  The  Rio 
TintOf  however,  is  st»j>aratcd  from  the  Sicrni  Andevallo,  which  i^some  12  miley 
tlihtant,  by  the  riven*  Odiel  and  Itlrmnia.  Mines  are  51  miles  by  mil  in- 
tanci,  from  the  seaport  of  Huclva,  in  the  province  of  that  name,  lying  in  the 
extreme  southwesitem  comer  of  Spain,  near  the  Portugese  boundary. 

The  ore  bodies  of  the  Rio  Tinto  occur  in  mammoth  massee,  with  clay- 
slate  on  the  south  and  porjihyry  to  the  north,  and  are  surmounted  by  im- 
mense gossan  e4ip pings,  much  deeom|Kx^ed,  and  easily  broken  for  removal. 
The  surface  ore  has  been  leached  to  the  point  of  absolute  worthlfssnesti.  the 
zone  of  secondarj^  onrichmcnt  begiiming  at  a  dcptVi  of  approxiituitely  KXy, 
and  continuing  to  an  average  dipt h  of  circa  3(Xy.  The  ores  in  tlii^  zone  are 
of  a  materiaHy  better  grade  tlain  those  found  below.  The  mine  ha»  ihrt^e 
veins,  or  mineral  zonc8  carrj'ing  aucce.s,sions  of  Icnsc*,  these  being  known  as 
the  Sctuth,  or  Ner\'a  lode,  the  Middle  or  San  Diojiiisio  lode,  and  the  North 
lode,  in  addition  to  which  there  are  two  smaller  detached  lenses,  adjacent 
to  the  North  lode,  which,  like  it,  are  being  worked  opcn-cast.  Then*  nrc  five 
difTcrent  mines,  of  wliich  three  are  worked  open-cast  and  two  underground. 
The  hitter  are  worked  pillar-and-wtall,  with  levels  every  12' ^  metrw,  levcU 
being  opennl  4  nictre^  high,  and  the  entire  floor  divided  into  galh-ries  and 
crosscutr-H  of  4x4  mctrc*^,  leaving  pillars  of  5xG  metrc.^,  which  seems  a  rather 
ineffective  method.  The  deepest  sliaft,  nearly  1,'J(X>^  ii*  in  the  Ban  F^ionMo 
mine^  on  the  Middle  vein^  this  being  the  westernmost  shaft  ah^o.  The  princi- 
pal workings  are  open-cast,  lind  in  these  the  capping  la  sliced  down  in  ter- 
races, and  the  ore  mined  in  terraces  also,  ears  being  brought  in  by  locomolivet 
to  as  great  a  depth  as  practicable,  both  in  stripping  and  quarTying,  The 
possibility  of  using  the  cfi\'ing  sy-stem  for  underground  mining  has  been  con- 
sidered. The  principal  disadvantage  of  underground  mining  is  the  scarcity 
and  high  price  of  vvoofh  which  could  be  obviated  by  the  adoption  of  the  caving 
fiystem.  Diamond  drill  borings  show  untouched  ore  bodies  of  upwards  nf 
130,000,000  gniss  tons,  giving  sufficient  re*?erves  for  nearly  70  years'  pro- 
duction, at  rhe  present  rate  of  mining,  and  it  is  not  likely  that  the  full  extent 
of  the  ore  bodies  available  hits  bt*en  proven,  l^pwards  of  1,000,000  cubic 
metres  of  overburden  are  strippe*!  per  year,  nomialiy,  and  in  1905  stripping 
amounted  to  1  ,H09,'tKi§  cubic  metres. 

The  ores  carry  an  average  of  l,5o)5.  silver  per  ton,  with  tniCO&  of  gold, 
and  considemble  stiver  is  saved  by  the  Claudet  proceAs,  at  the  smeUer,  The 
ores  are  rich  in  sulphur  and  are  assort ed  into  three  cla^swcs,  of  winch  the  tmielt- 
ing  ore  carries  4%^  to  0%  coppcT,  the  export  ore  aixmt  3.fj%  copper  ai>d 
45%  to  .50%  sidphur,  and  the  leaching  ore  IJ5%  to  2%  copper  only  llwj 
average  percentage  of  copper  earned  by  tiu*  ores  treatit'd  luis  nmgi'd  from  1 .5%^ 
in  1876.  the  first  ye4ir  of  prodmtion,  to  3.234%  in  1H8-I,  the  average  of  coppiT 
extraction  Itf-ing  2M%  in  1903  and  2,34%  in  1905,  the  tendency  I  icing  down- 
ward. Alx»rit  half  of  the  ore  products!  is  irntcltod,  the  balaivce  being  kiirbcd« 
or  sent    abromi    to  Iiumers*  and  alwv*    ono-thinl   of  tl«o   total  prrduri   is 
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exported  for  the  sulphur  content.  The  ores  average  4%  to  5%  copper,  in  the 
sone  of  secondary  enrichment,  and  gradually  decline  in  >'alue,  with  depth, 
until,  at  about  1,000',  the  average  is  only  about  1.25%.  The  main  ore  body  is 
chalcopyrite,  sparingly  disseminated  in  massive  iron  pj-rites,  rich  in  sulphur. 
Reserve  heaps  at  the  mine  were  estimated,  at  close  of  1903,  to  contain  147,685 
long  tons  of  fine  copper.  The  copper  output  of  the  mine  has  shown  little 
change  since  1898.  Owing  to  the  richness  in  sulphur,  the  shipping  ores  o(  the 
Rio  Tinto  are  in  good  demand,  and  in  addition  to  supplying  various  British 
works,  are  exported  to  (jermany,  France,  Belgium  and  sundry  seaboard 
acid  works  of  the  United  States.  The  bulk  of  the  medium-grade  ore  is  shipped 
to  the  company's  works  in  Wales,  where  it  is  burned  for  sulphur,  and  the 
cinder  treated  by  the  Henderson  wet  process,  for  the  extraction  of  copper. 
Production  of  the  mine  is  divided  into  approximately  60%  of  blister  copper, 
from  smelting  ores,  and  40%  of  copper  secured  from  the  residue  of  ores  shipped 
to  various  sulphur-biuners. 

Owing  to  the  sjrstem  of  mining  and  reduction  followed  by  the  Rio  Tinto, 
the  mechanical  equipment  of  the  mine  is  not  especially  extensive,  and  there 
are  none  of  the  immense  hoists  and  powerful  machinery  found  at  the  other 
great  copper  mines  of  the  worid.  This  is  due,  not  to  lack  of  enterprise,  but 
to  the  fortunate  fact  that  much  of  the  production  is  won  open-cast,  while  the 
underground  workings  are  neither  deep  nor  extensive.  Two  new  hoists  were 
added,  in  1905.  The  methods  of  hxiviation  followed  by  the  Rio  Tinto  are  given 
at  length  in  the  chapter  on  metallurgy.  In  addition  to  the  amount  of  copper 
estimated  to  be  carried  in  the  teleras,  oi  primary  leach-heaps,  there  arc  up- 
wards of  100,000  long  tons  of  copper  in  the  tereros,  or  secondary  leach-heaps. 
O^ing  to  the  alteration  of  hea\'y  rainfalls  ^ith  protracted  seasons  of  drought, 
water  storage  is  necessary,  large  dams  ha\'ing  been  constructed  for  that  pur- 
pose. The  ore  leached  at  the  mines  is  no  longer  calcined,  the  copper  becoming 
soluble  by  natural  weathering,  assisted  bv  systematic  sprinkling,  and  scrap- 
iron,  formeriy  used  for  precipitation,  has  been  superseded  by  pig-iron  from 
Bilbao.  About  7,000,000  gallons  of  leach- water,  strongly  charged  with  copper 
in  solution,  are  treated  daily  in  the  lixi>Tation  plant. 

The  smelting  plant  at  the  mine,  blown  in  1902,  has  two  42x160*  elliptical 
water-jacket  cupolas,  23'  4*  over  all  in  height,  with  charging  doors  lO'  above 
the  bottoms,  which  are  detachable  and  mounted  on  wheels.  Each  furnace 
has  8  water-jackets  and  2  charging  doors,  ore  and  fuel  being  charged  alter- 
nately. The  furnaces  discharge  continuously  into  30-ton  settlers,  12'  in 
diameter  and  40*  high,  which  have  continuous  slag  discharge.  The  matte, 
ruiw^g  29%  to  34%  in  tenor,  is  taken  in  8-ton  ladles,  by  electric  travelinp 
cranes,  to  the  converters,  there  being  6  stands,  rotated  hydraulically  from  an 
elevated  platform,  with  80x120*  shells,  of  horizont>al  barrel  tyx)e,  with  spher- 
ical valves  and  12  tuyeres  each. 

The  shdls  are  in  two  parts,  for  convenience  in  lining,  and  are  double- 
lined  with  a  4*  external  course  of  fire-brick,  rarely  replaced,  and  an  innci 
section,  22*  to  26*  thick,  of  gr6und  silica  and  low-grade  quart zose  copper  ores, 
with  10%  of  clay  for  a  binder.     When  newly  lined  the  shelb  have  a  capacity 
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of  only  3  to  4  tons  eacli,  increasing  to  about  8  tx>n3  whcm  the  inner  linings  are 
nearly  burned  out.  The  Knidter  prciducfc  h  shipped  as  converter  bars,  being 
blister  copper  of  98%  to  W%  (iueness,  and  the  product  of  the  lixiviation 
works   t^   *^cat>cara/'  or  cement   copper. 

The  mines  are  connected  \\itii  the  sea-port  of  Huelva  by  the  Rio  Tint-o- 
Huelva  railway,  a  Kinglp^gaugei  line  8-1  kibmt'ter«,  or  ♦^l  niilei.,  in  length,  built 
by  the  company,  in  LS7*1  This  line  does  a  general  freight  and  passeng»j'r  bus- 
ines8|  in  addition  to  handling  tlie  company'i*  heuvy  traffic,  and  eamt^  net 
profits  of  £14,694  in  1901,  while  the  1905  business  was  heavier  tlian  ever 
previously.  At  Huelva^Vhieh  probably  is  built  on  the  site  of  the  old  Ftice- 
nician  city  of  Onoba,  at  the  junction  of  the  Tinto  and  Odiel  rivers,  known 
to  the  PhcEnidanij  and  Carthaginians  as  the  Urium  and  Anas  rivers,  the 
compttny  hajs  extenfii\'e  railway  temiinals  and  whan'es,  the  latter  recently 
remodeled  and  enlarged,  w^hilc  further  improvements  are  contemplated. 
The  Rio  Tinto  conipany  owna  the  stcjimcr  Don  Hugo,  of  1,249  tonij  registercsd 
burden,  plying  between  Spain  and  Wale.s. 

The  Hio  Tinto  employ ^^  nearly  !  J  00  men,  in  Spain,  of  which  number^ 
about  60  members  of  the  titaff  aro  British,  the  tialance  being  native  workmen 
the  latter  earning  average  wages  of  15  reals,  crpial  to  about  GO  cents,  per  diiy  of 
8  and  9  hours.  There  is  no  Sunday  work  and  the  men  are  paid  daily,  the 
labor  being  docile  and  giving  verj'  efficient  antl  .sat isf act-ory  workmen,  in 
all  grades.  The  population  of  the  dual  mining  township  of  Rio  Tinto-Nerv^n 
ia  abjut  27,000,  and  of  the  jmrt  of  Huelva  24,000,  hence  it  Ls  cstirnuted  tliat 
the  Rio  Tinto  Co,,  Ltd  ,  is  the  direct  source  of  8upi>ort  of  50,fX)0  people  in  Spain, 
and  indirectly  supports  perhaps  half  as  many  more  in  Spain,  England  and 
upon  the  Continent. 

The  company  has  maintained  ext^Uisive  smelters  and  acid  works  at 
Cwm  Avon,  Wales,  for  many  years,  but  the  old  furnace-bottoms  and  rich  sla^s 
at  this  plant  are  being  resmelted,  and  the  works  cleaned  up,  prt?paratory  to 
Burrendering  the  lease,  during  1906.  New  and  more  modem  reduction  works 
and  acid  plants  have  l>een  built  at  Port  Talbot,  and  will  become  the  only 
works  of  f  he  company,  receiving  ores  direct  from  Spain, 

Extraction  of  ore,  1905,  was  627,366  long  tons  of  cupriferous  pyrites  for 
Bhipment,  and  1,202,768  long  toriK  of  ore  for  local  treatment,  a  total  of  1,830,104 
tons,  compared  w  il  h  1 ,948.819  tons  in  1904.  The  salei*  nf  wash_Ml  ore  disposed 
of  for  sulphtir  contents  amount (xl  to  30«,(XX)  long  tons,  in  1905,  as  against 
only  circa  100,0(M>tons  in  1903,  this  branch  of  the  business  showing  a  gratifying 
gain,  that  promises  to  prove  pennanent.  Operations,  during  1905,  were  ham- 
pered by  a  severe  drought,  causing  a  serious  scarcity  of  water,  indif^pensable 
in  the  leaching  operations  of  tt>e  company,  and  1906,  because  of  a  meager  rain- 
fall in  the  winter,  is  another  year  of  aridity.  Both  yejirs  unll  sbo%v  a  reduced 
production  of  cement  copper,  bnt  thci  balance  will  be  rci<toretl  later,  nom^  of 
the  copper  being  Inst,  bck  of  water  merely  rctarchng  the  slow  procp^ss  of  wet 
extraction.  Production,  UM).^,  was  72,307, 2tM J  ll».s.  tine  copper,  somewhat 
under  norrtml,  and  1906  will  he  low  also,  for  the  reason  aircn<ly  given. 

The  management  of  Rio  Tinto  is  excellent  in  all  rc'-ytctts.  the  physical 
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handling  of  the  mines  and  works  being  equal  to  the  ability  shown  in 
the  conduct  of  the  company's  finances.  The  mine  scarcely  requires  com- 
mendation from  a  work  of  reference  that  was  born  in  the  Twentieth  Century, 
for  the  Rio  Tjnto  has  been  making  copper  for  three  thousand  years,  and  the 
original  expert  who  told  King  Iliram  that  the  property  was  "merely  a 
surface  pocket,  and  would  pinch  out  at  little  depth" — for  such  "experts" 
doubtless  have  existed  since  the  Pharoahs  began  mining  and  smelting  the 
metal-^has  filled  an  unhonored  grave  for  lo,  these  thirty  centuries. 
RIO  TINTO  COPPER  MDHNG  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  "Encampment,  Carbon 
Co.,  Wyo.     Organized  September,  1902,  under  laws  of  Wyoming,  with  eap- 
italization  $1,000,000,  by  residents  of  Encampment,  Wyoming,  and  Lincoln, 
Nebraska. 
RIO  TIHTO  GOLD  &  COPPER  CO.  ARIZONA. 

Office:  Grant  Bldg.,  Los  Angeles,  Cal.  ^Mine  office:  Prescott,  Yavapai 
Co.,  Ariz.     E.  P.  Thom,  secretary;  A.  J.  Varney,  manager.    -Lands,  16  claims, 
in  the  Black  Hills  district,  opened  by  two  70'  shafts,  showing  ore  giving  as- 
says up  to  $15  per  ton.     Idle  and  reorganization  nmiored. 
COMPAftU  MINERA  DE  RIO  TINTO  MEXICANA.  MEXICO. 

Succeeded  by  Minas  de  Cobre  de  Rio  Tinto. 
RIO  TINTO  MINE.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  former  mine  office,  Beasley  Camp,  via 
Nelson,  Kootenay  district,  B.  C.  A  prospect,?  miles  west  of  Nelson,  said  to  show 
sulphide  ores  carrying  assay  values  of  about  $10  per  ton.  Idle  for  several  years. 
RIO  VISTA  GOLD  &  COPPER  MINING  CO.  CALIFORNIA. 

Office:  25  Nevada  Blk.,  San  Francisco,  Cal.  Mine  office:  Fair  Play,  El 
Dorado  Co.,  Cal.  E.  F.  Colgan,  president;  D.  E.  McKinlay,  vice-president; 
F.  H.  Hood,  secretary  and  general  manager;  A.  G.  Burnett,  treasurer.  Organ- 
ized January,  1901,  under  laws  of  South  Dakota,  with  capitalization  $1,000,000, 
shares  $1  par. 

Lands,  2  patented  claims,  area  40  acres,  known  as  the  Consumnes  mine, 
on  the  Consumnes  river,  3  miles  from  Fairplay,  opened  by  a  400'  shaft,  show- 
ing a  23'  vein  carrying  a  4'  paystreak  of  bomite,  giving  average  assays  .of  circa 
15%  copper  and  $10  in  combined  gold  and  silver  values  per  ton.  Mine  has 
about  500'  of  tunnels,  the  Volcano  tunnel  showing  a  10'  vein  carrying  bomite, 
and  a  400'  shaft  having  a  steel  gallows-frame.  Equipment  includes  an  air 
hoist  and  a  3-drill  Rix  air-compressor,  using  baby  drilb.  Management 
plans  a  new  dam  and  flume,  to  utilize  water  power,  under  a  250'  head,  for 
a  hydro-electric  installation.  Company  was  said  to  be  building  a  30-ton 
smelter,  but  same  does  not  seem  to  have  materialized.  Property  was  idle, 
November,  1905,  but  management  planned  resuming  work  in  the  spring 
of  1906.  Management  is  said  to  be  composed,  of  men  of  good  standing,  but 
apparently  the  company  suffers  from  financial  debiUty. 
RIP  VAN  WINEXE  MINE.  WYOMING. 

Office:  care  of  Dr.  I.  R.  Swigart,  Laramie,  Wyoming.  Lands  are  in 
Carbon  county,  Wyoming. 
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RISING  SUN  COPPER  MINING   &  SMELTING  CO.     NORTH  CAROUKA. 

Lt^ler  retunittl   yiiclaiiiiKl   from   fonner  ollke,   241    Eqaitablc   lildg., 
Buliimore,  Mil, 
E.  RIVEROLL  CO.  ARIZONA. 

Ulfice:  Los    Angeles,  Gal.     Works  office:    CtJoride,  Molmve  C^.,  Aris. 
At  last  accountj^  wjls  building  a  small  cop|.wr  matting  furnace,  for  custom 
smelling. 
RIVERSIDE  COPPER  CO.  ARIZONA. 

Letters  returned  imelaimed  Trnm  former  office,  Phoenix,  Ariz.,  and  for- 
mer mine  office,  Murri.Htnwn,  Marifopa  Co.,  Arias.  J,  M,  Gmybill.  president; 
Isioac  T,  Stoddard,  agent.  t>rganizeti  under  laws  of  Ariztma,  witli  capital!- 
z&iion  $2,tKM>,l)00,  shat-es  $1  ptsr.  Lands,  2  patented  and  »j  unpatented  elaiuis, 
in  th©  VuUtire  Mountains,  showing  fictlf-fluxing  carlx>nate  ore»»  The  Cop- 
per Bottom  claim  also  shows  a  good  body  of  «Ughtly  argentiferous  galena. 
Moribund, 
ROBLES  GRANDE  GOLD  &•  COPPER  MINING  CO.  NEVADA- 

Letter  rottirncfl  uiK*Iaim**fJ  from  fonner  mine  office*  Goldfield,  E.smeralda 
Cb.t  Nt'V.     Chpitalization  $:itK),fHM},  shares  $1   par.     Lands,  6  clauii^,  circa 
5  miles  east  of  GoldficliL  opcnotl  by  a  53'  .sha-ft,  savi  to  show  a  33'  vein,  giving 
Assay  values  of  $4  to  $32  per  Uni, 
ROB  ROY  MINING  CO.  UTAH, 

Dflice:  care  of  Edward  McGurrin,  secretary  and  treasurer,  Salt  I^fcke 
City,  Ctah.  Emanuel  Hauch,  president.  Capitalijsation,  $75,tXX).  Lands, 
4  clrdnis,  on  Clipper  hill,  Bingham  ('anyon,  Salt  Ljike  county,  Iftah.  Idle. 
NEGOCIACION  MINERA  LA  ROC  A  NEGRA.  MEXICO. 

Mine  sold,  rirca  U>03»  to  American-Mexico  Mining  Jk  Development  Co. 
ROCK  LAKE  MINING  CO,,  LTD.  ONTARIO, 

Li<|inJated,  11KJ5,  aritl  property  sold  to  Algoma  Cop|KT  ct  Smelting  Co, 
ROCKLAND  COPPER  CO.  BRITISH  COLUMBIA. 

Letter  ret unic*ii  tmelaimed  from  former  mine  office,  Silvcrton,  B.  C 
ROCKLAND  COPPER  CO.,  LTD. 

i  Office:  ri08,  The  Ikuir^e,  Plakidelphia,  Pa. 
ROCKY  MOUNTAIN  CONCENTRATING  &  MILLING  CO.  COLORADO. 

Mine  ollice:  Bliirck  Hawk,  Gilpin  t'o.,  Colo.     Edgt^r  8.  Moiilton,  man- 
ager, at  last  accoimts.     Ore*  carry  gold,  Bjlver  and  copper.     Has  gaj^line 
powH»r,  2o-i^tamp  mill  and  75-tou  concentrator. 
ROCKY  MOUNTAIN  COPPER  CO.  WYOMING 

Office:  Marcellus,  ^lieh.  Letter  returned  unclaimed  from  former  mine 
offtce,  Ent^mpment^  Carbon  C<»,,  VVyo.  Geo.  W.  Kroll,  pre^iident;  Earle 
IL  Clemens,  vice-president  and  genenil  iTUUuiger;  Arthur  E.  Bailey^  sec- 
retary; J.  V.  Goodwin,  superintendent-  Organized  August «  1902,  under 
law^s  of  Wyoming  with  ca pi Utti nation  $100,000,  phare«  10c.  par  Landfi,  8 
claims,  area  160  acres,  in  tile  Up[>er  Platte  district,  showing  oxide  and  car^ 
bonate  ores  in  gossan,  opened  l)y  isimdry  pits  and  sliaft^s,  deepest  Sh\ 
RODMAN  MINING  &  MILLING  CO.  NORTH  CAROLINA. 

Letter  returned  unclaimed  fmm  former  office,  Brooklyn.  N.  Y.     Has  a 
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small  mill  on  its  property,  in  Guilford  county,  North  Carolina.    Presumably 

idle. 

BERNARDINO  RODRIGUEZ.  MEXICO. 

Office  and  mine:  Mazapil,  Zacatecas,  Mexico. 
SEVERIANO  RODRIGUEZ.  MEXICO. 

Office  and  mine:  San  Pedro  Ocampo,  Zacatecas,  Mexico. 
ROGERS  COPPER  &  IRON  CO.  TENNESSEE. 

Office:  McComb,  Ohio.  Letter  returned  unclaimed  from  for^ier  mine 
office,  Ducktown,  Polk  Co.,  Tenn.  C.  H.  Shuler,  president;  C.  S.  Ho6kin»oii, 
vice-president;  W.  J  Stark,  secretary;  C.  C.  decker,  treasurer;  J.  A.  Ewing, 
general  manager.  Organized  June,  1902,  under  laws  of  South  Dakota. 
Lands,  300  acres,  carrying  copper  and  iron  ores. 
ROGERS  MINING  CO.  COLORADO. 

Letter  returned  unclaimed  from  former  mine  office,  Pearl,  Larimer  Co., 
Colo.  Lands,  6  claims,  area  110  acres,  said  to  adjoin  the  Kurts-Chattcrton, 
opened  by  135^  and  1,100^  crosscut  tunnels,  showing  low-grade  disseminated 
malachite,  azurite  and  chaloopyrite.    Is  controlled  by  the  National  Mining  & 

Milling  Co.  

ROGUE  RIVER  MINING  &  SMELTING  CO.  OREGON. 

Mine  office:  Grants  Pass,  Josephine  Co.,  Ore.  A.  Pearson,  superintend- 
ent. Property  is  to  be  a  100-ton  furnace,  at  Savage  Rapids,  on  Rogue 
River,  near  Grants  Pass.  Management  announced,  at  end  of  1005,  that 
smelter  would  not  be  installed  until  spring,  owing  to  delay  in  manufacture. 
LA  ROMANERA  GROUP.  SPAIN. 

Offices:  care  of  M.  Yglcsias,  owner,  2,  Tokenhouse  Bldgn.,  l/ondon,  E.  C, 
Eng.    Mine  office:  Paimogo,  Huelva,  Spain.    Group  includes  the  San  Vicente 
and  other  mines,  showing  several  veins,  largest  circa  40'  wide  at  top,  and  wider 
at  depth,  carrying  cupriferous  iron  pyrites,  with  gold  and  silver  vahios. 
RONQUILLO  COPPER  CO.  MEXICO. 

Office  and  mine:  2  Po»t  Office  Bldg.,  La  Cananca,  Honora,  Mexico. 
Employs  25  men.  A.  D.  Nanncy,  president;  G.  C.  Eastman,  vice-prr*<icieTit 
and  superintendent;  P.  J.  Telianey,  secretary.  Organized  August  31,  IW).*!, 
under  laws  of  Arizona,  with  capitalization  $1 ,000,000,  sliarcs  $1  par.  Mex- 
ican corporation  is  the  Ronquillo  Mining  Co.,  8.  A. 

Lands,  82  pertenencias,  including  the  Ronrpiillo  group  of  72  pfrtfiim- 
cias,  4  miles  from  Janoverachi,  8  miles  south  of  Cananea  and  |^  rnili;  frrun 
the  Sonora  river,  also  10  pertenencias  knov^-n  as  tho  SwanM<^  m\i\t%  mljoininic 
the  Cobre  Grande  mine  of  the  Greene  Consolidated,  at  I^  Canan(».  Tlur 
Ronquillo  group  has  sufficient  timber  for  mining  use  for  some  time  to  vjm\*\ 
and  fuel  is  abundant  on  the  surrounding  hills. 

The  Ronquino  mine  shows  antigiia  workings,  on  a  vein  up  to  40^  width, 
traceable  neariy  one  mile,  carrying  cuprite,  melaconite,  malachit^r  and  tixnni'* 
near  surface,  with  an  iron-porphyry  gangue.  IlevHofmient  is  l»y  liinnH  and 
3  shafts,  of  idiich  No.  1  shaft,  71'  de*rp,  nhows  40*  of  ore  at  the  bntt^jtn,  averag- 
ing 13%  copper.  No.  2  shaft,  32*  d«?p  lias  giv,  n  orwi  aMtaying  up  to  3.*%  f/fj^- 
per.    Both  Nos.  1  mod  2  shafts  were  abandoned  on  account  of  sr/ft  groun/i 
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No.  3  16  the  main  working  shaft,  and  is  being  sunk  tn  the  count ly  rock,  vnth 
2  com  part  mentB»  and  was  circa  lOO*  deep  at  tlie  close  of  1905.  Crosscuts 
will  be  driven  at  a  depth  of  circa  300'.  Water  in  this  shaft  is  strongly  im- 
pregnated with  copper,  and  the  ores  carry  fair  gold  and  silver  values.  Water 
for  mine  purposes*  and  potable  use  is  secured  from  springs »  300'  from  the 
main  ahaft.     Nearest  railrr»ud  is  at  La  Cananea. 

The  Swansea  mine  is  opened  by  a  tunnel,  showing  an  ore  body  of  circa 
75'  width,  of  concentrating  grade,  and  considerable  ore  has  been  stocked 
on  the  dump.  Equipment  includcB  eteam  plant  and  air-compressor,  and 
buildings  inrlurle  a  store  and  2-Btory  stone  office  building.  Company  is  said 
to  plan  bnildiniK  a  mill  for  the  Swantsea  mine. 
RONQUILLO  HINHfG  CO.,  S.  A.  MEXICO, 

Is  the  Mexican  ((vrporuUon  of  the  Ronqiitllo  Copper  Co, 
ROOSEVELT  GOLD  &  COPPER  MHOIG  CO.  ARIZONA. 

Office:  care  of  W.  O.  McDonald,  president  and  genera!  managerj  P.  O. 
Box  477,  Bisbee,  Ariz.  Property,  15  milc«  fom  Ft.  Thomas,  Graham  county, 
on  the  Gila  Valley,  Globe  ife  Northern  railway,  is  developed  by  a  60' sliaft  show- 
ing cuprite,  malachite,  chalcocite  and  cbalcopyrite,  of  gtitnl  assay  values. 
Presumably  idle. 
ROROS  KOBBERV^RK,  NORWAY, 

Mine  office:  Roros,  Trondhjem,  Norway.  Employs  600  men.  Property 
is  a  group  of  old  miof^s,  including  the  Storvarts,  KongenSt  Krii^tian  VI.  Mug- 
gniben  and  Arvedals  Grube,  partly  owned  by  the  government.  From  A,  D. 
1646  to  1897,  this  group  of  mines  produei*d  73,000  metrie  tons  of  fine  eopper» 
and  to  the  name  date  exported  260t000  tons  of  pyrites,  the  aggregate  value 
of  production  to  that  date  being  upwards  of  $35,000,000.  Ore  \s  chalcopy- 
rite  at  the  Kongens  and  Arvedala  grtjups,  and  elsewhere  ia  cupriferouB  iron 
pyrites.  Ore  ranges  in  copper  tenor  fmm  4.5%  to  5%  in  the  Kongens  gnoup, 
cirea  5%  in  the  Muggruben  and  6%  to  7%  in  the  Storvarts.  The  property 
10  operated  by  power  from  a  new  hydraulic  insiallation. 

Production  1904,  was  18,000  metric  tons  smelting  ore,  giving  average 
returns  of  a  tritli*  better  than  4%  copper,  and  1 1  ,IXK)  tons  iron  pyrites,  ex- 
ported for  sulphur  contents,  giving  a  production,  1&04,  of  1.641,920  lbs. 
fine  coppen  Produetiun  for  UKJ5  is  estimated  at  1,750^000  Ibts.  fine  cop- 
per. Recent  improvements  ehouid  lead  to  a  considerable  increase  in  the 
production  of  copper,  and  also  of  pyrites  for  export, 
ROSA  AMARILLA  COPPER  CO.  MEXICO. 

Office:  33  Portland  Blk.,  Chicago,  tils.  Mine  office:  Pueblo  Nuevo, 
Jalisco,  Mex.  A.  L.  Dewar,  president;  Danl  CampbelU  vice-president; 
F.  W.  Hamwell,  secretary;  L.  E.  Fuller^  treasurer;  John  Mann,  superinteodjeiit; 
John  A*  Kruse,  enginec>r.  Organised  1904,  under  laws  of  Maine,  with  capi- 
talization S5>000,000,  shares  $1  par,  la  organized  under  laws  of  Mexico  as 
the  Rosa  Amarilla  Copper  Co,,  Soeiedad  Anonima  Lands,  5  groups,  in- 
cluding the  Ro6a  Aniarilla  and  Ethel  copper  groups,  and  the  Talpurito 
silver  group,  area  circa  300  acres,  circa  .'iO  miles  southwest  of  AutliUi* 
also  the  right,  for  three  years,  to  prospect  and    locate  claims  within   an 
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arte  of. 30  kilometres  square,  or  nearly  400  square  miles.  Company  has  3 
water  rights  denounced,  and  has  leased  a  timber  tract  of  1,800,000  acres,  which 
can  furnish  timber  at  practically  the  cost  of  cutting. 

Lands  show  4  ore  bodies,  probably  lenses,  averaging  lOO'  and  upwards 
in  width,  with  outcrops  traceable  for  several  miles.  An  average  of  upwards 
of  300  assays  gives  7.8%  copper,  6  oz.  silver  and  a  trace  of  gold,  from  oxide, 
carbonate  and  sulphide  ores.  Development  is  by  two  shafts,  deepest  105^,  at 
last  accounts,  and  by  4  tunnels,  in  addition  to  which  some  diamond  drilling 
has  been  done.  Property  is  26  miles  from  the  Pacific  and  company  controls 
a  harbor  known  as  Puerto  de  Natividad.  A  road  between  the  mine  and 
port  can  be  built  with  a  grade  not  exceeding  4%  at  any  point,  and  averaging 
about  lOO'  per  mile.  Coke  from  Japan  can  be  delivered  at  the  dock  for  about 
%S  per  ton. 
COMPAlllA  mNERA  ROSARIO.  ARGERTniA. 

Property  is  located  in  the  Calamuchita  district,  drca  60  miles  south- 
west of  C6rdoba,  Argentina.  Ore  body  is  iron  pyrites,  carrying  chalcopyrite, 
with  quarti  gangue,  averaging  5%  to  6%  copper.  Has  a  smdter  with  a  36* 
blast-furnace,  making  matte  averaging  ^5%  copper  and  30  oz.  sOver  per  too, 
which  is  sent  to  Great  Britain  for  reduction  and  refining,  when  mine  is  work- 
ing. Presumably  idle 
MIK A  EL  ROSARIO.  CHILE. 

Mine  office:  Tamaya,  Ovalle,  Chile.  Is  owned  by  the   Familia  Lecaros. 
Mine,  opened  1850,  is  about  5W  deep.     Idle  for  several  years. 
ROSEMAN  GROUP.  CALIFORHIA. 

Office:  care    H.  Roseman,  Redding,  Shasta  Co.,  Cal.     Lands,  9  claims 
and  a  smdter  site.     Property  is  .sli^tly  developed  by  shafts  and  tunnels, 
showing  oxide  and  carbonate  ores  near  surface,  ^-ith  sulphides  at  slight  depth. 
Idle  for  several  years. 
ROSELLE  MmiHG  CO.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  former  office,  Vancouver,  B.  C.     Prop- 
erty  was  sundry   claims   on   Hasldns    Mountain,    Liard    River   division  of 
the  Gassiar  district,  British  Columbia,  said  to  show  large  bodies  of  low-grade 
sine  and  copper  ore. 
ROSE  MIHE.  CALIFORHIA. 

Letter  returned  unclaimed  from  former  mine  office,  Victor,  San  Ber- 
nardino Co.,  CaL     Mine,  in  the  Morongo  district,  circa  45  miles  southeast 
of  Victor,  shows  auriferous  and  argentiferous  copper  ores,  and  has  shipped 
a  little  hand-sorted  hi^i-grade  ore. 
ROSEMOHT  COPPER  CO.  ARIZONA. 

Office:  care  of  Lewisohn  Estate,  42  Broadway,  New  York.     Mine  office: 
Rosemont,  Pima  Co.,  Ariz.    Geological  conditions  are  said  to  be  similar  to 
those  at  Bisbee,  and  ore  bodies  apparently  are  large.    Idle  for  several  years, 
but  said  to  have  been  bonded,  eariy  in  1906. 
ROSEWOOD  CREEK  COPPER  ft  GOLD  AUSTRALIA. 

MuhbG  CO.,  LTD. 

Offices:  7A.  Upper  St.  Martin's  Lane,  London.  W.  C,  Eng.  R.  K.  Eiwns, 


084 


THE  COPPER  HANDBOOK. 


secretary-  Organiated  July  31, 1903,  as  reconstruction  of  the  Great  North- 
ern  Copper  &  Golcj  Minirig  Co.  of  iiueetiNluful,  witli  capitaii/.!ition  £irjO,(XK), 
Blmrvs  5s.  par.     Lands,   265   vmies,  in   tlie    Rosewood  goldfield,  Queenisland, 

ROSSLAI^B-GREAT  WESTERN  MINES,  LTD.  BRITISH  COLUMBIA, 

Keorganized,  May  17,  19ti2,  a>  UoK^land  Kooteniiy  Afining  Co  ,  Ltd. 
ROSSLAND-KOOTENAY  MINIKG  CO.,  LTD.  BRITISH  COLUMBIA. 

Offices:  Saiisburj^  House,  London,  E.  C,  Eiig.  Mine  office:  Roesl&nd, 
D.  C.  C  WillianiMjn  Milne,  eludrman;  Wm,  Thompson,  general  maniigier; 
fjedfonl  McNeill,  consulting  engineer;  F.  A.  Labouchere,  secretary.  Organ* 
ized  May  17,  1902,  as  rceomit ruction  of  the  Rossland-Great  Western  Mines, 
Ltd,  and  Kootenay  Mining  Co,;  Ltd.,  with  capitalization  £150»CKX),  shares 
£1  par;  isi^ucd,  £I4.S,607-  Lands,  171  acres,  carrying  auriferous  and 
argentiferous  coppivr  orca,  of  low  grade.  Idle  since  August,  1904. 
ROSS  MINING  &  MILLING  CO.  COLORADO. 

Office:  Ross  Bklg.,  Waync^^burg,  Pa,  Mine  and  works  oifice:  Silver- 
ton,  San  Juan  Co.^  Colo.  Employs  140  men.  Timothy  Roes,  president; 
R,  E,  CI emsnn,  vico-president;  Frank  L.  Rase,  secretary;  J,  B.  Rosa,  genend 
manager;  Patrick  Lont-rgan,  mine  superintendent;  W.  L.  Hoyt,  anieltor 
fikiperintendent;  A.  W.  Harrison,  engineer.  Organized  December  13,  1905, 
under  law.s  of  Colorado,  with  capitalization  $2,500,000*  shares  f  1  par;  iiciuedy ' 
Sl/iOO.CKXJ.  Fhiancial  statement,  as  of  date  May  23,  190G,  gave  asseta  of 
S5r»l,TriO,  inclutlin^  property,  inventuriixJ  at  cost,  witli  liabilities  of  Si 92, 500, 
inchjcling  payments  not  yet  dtus  cm  Iwtid  and  lease,  with  S25,000  rxifth  on 
hand  aiul  ore  and  tsupplies  on  hand,  S*^O,f)0O.  Pitti»burg  Trust  Co.,  traitafer 
agent  ami  registrar.     Amiual  meeting,  fcie.ond  Satttrday  in  SeptemlxT, 

Lands,  42  Ifwle  clainus  and  3  plai-er  elaims,  area  300  acrc^r  also  3  miH- 
eit^es,  area  circa  80  acres,  w^ith  sundry  miscellaneous  lands,  giving  totoi 
holf lings  of  750  acres,  in  the  Animas,  Eureka  and  Heil  Mountain  dintncts. 
Mining  lands  include  3  groups,  known  as  tlie  Champion,  Belle  Creole  smd 
Galtie  lioy.  Property  is  held  under  a  working  btind  and  lease,  partly  paid, 
from  the  San  Juan  Smelting  <fc  Relining  Co. 

The  Champion  group,  which  b  on  a  priwhictive  basis,  show^s  3  Semire 
veins,  in  granite,  opened  by  a  45'  shaft  and  Ijy  tunnels  of  150^,  375',  SOC  and 
IJOO',  with  a  total  of  2,550'  of  workings,  si  uj  wing  ore  giving  avcrnge  aasayB 
of  5.5%  copper,  25  oz.  silver  and  $10  gold  per  liin.  The  Cliampion  was  opened 
circa  1885,  and  is  equipped  with  a  75-h.  p,  steam  plant,  S-drili  Rand  «ip- 
compressor  and  7   mine   buildings. 

The  Belle  Creole  mine  shows  two  fissure  vein^,  in  andesite,  of  20^  width 
and  1,600'  length,  slightly  developed  by  shafts  of  15'  and  35',  and  by  tunnels 
of  75'  and  150^,  showing  low  grade  milling  nrc  carrying  circa  15%  lead,  12% 
Einc,  15  oz.  silver  and  $4  gold  per  ton.  The  proi>erty  is  practically  without 
equifJinent. 

The  Gal  tie  Boy  shows  3  veins,  occurring  as  fissures  in  and^te,  these 
averaging  6'  width  and  traceable  S.OOO',  opened  to  a  depth  of  600'  by  a  50' 
ehaft  and  by  tunnels  of  350'  and  2,500',  with  total  workings  of  2,900^.    Ora 
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ghroB  aTcn^  wbbbjs  of  3^^  copper.  10^  iad«  10  os.  sOrer  and  i5  gokl  per 
ton.     Equipment  is  a  5-h.  p.  pksobne  boKt. 

The  reduction  plant,  known  as  the  Kendnck  A  Gekier  smeher.  is  at 
Shrertos;,  l^SOOr  from  the  Champion,  2.000"  from  the  Gahie  Boy  and 
3  mfles  from  the  Belle  Creole  mine,  served  by  the  Denver  A  Rio  Grande 
and  the  Overton,  Gladstone  A  Northern  railroads.  Plant  indudes  a  12S- 
ton  blast-furnace,  employing  65  men.  in  three  S-hour  shifts.  Product  is 
matte  carrying  45^  to  509^  copper,  circa  200  oi.  silver  and  3  ox.  gold  per 
ton,  sent  to  the  United  States  smelter,  at  Salt  Lake,  for  refining.  This  plant 
does  a  general  custom  business^ 

The  compriny  plans  extensive  mining  development?,  during  1906.  in- 
cluding the  addition  of  dectrical  equipment  at  all  mines,  bringing  the  Belle 
Creole  and  Galtie  Boy  mines  to  a  productive  basis,  building  a  20HStamp  mill 
at  the  latter  and  installing  new  power  plants,  with  air-compressors,  at  both 
the  Galtie  Boy  and  Belle  Creole.  At  the  smdter^t  is  planned  to  install  a 
new  40x140^  blast-furnace. 
^  ROUILLASD  COPPER  IBBES.  HEW  HAMPSHIRE. 

Mine  office:    WoodsviOe,    Grafton  €6.,    N.    H.      Ftopeitj  b  on  Mt. 
Gardner.     Idle  sine  1902. 
ROUSB-GARDHER  mHIHG  CO.  COLORADO. 

Mine  office:  Central  City.  Gilpin  Co.,  Colo.  J.  W.  Boi?twick.  manager. 
Property  is  the  Gardner  mine,  carrying  gold  silver  and  copper  ores.  Has 
steam  power. 

ROUTT  couimr  gold  a  copper  MnmiG  co.  Colorado. 

Office:  635  Seventeenth  St.,  Denver.  Colo.  W.  T.  Perkins,  president; 
F.  EL  Coe,  secretary  and  treasurer.  Organized  March,  1903,  under  laws  of 
Wyoming,  with  ca{Htalixatic»i  $1,500,000.  shares  $1  par.  Lands,  5  claims, 
area  50  acres,  in  Routt  county,  Colorado,  100  miles  from  nearest  railroad, 
developed  by  about  1,000^  of  tunneb,  said  to  show  a  considerable  quantity  of 
ore  assaying  $3.50  to  $150  per  ton,  in  gold,  silver,  copper  and  lead.  Idle. 
ROWAH  GOLD  ft  COPPER  MDmiG  CO.  HORTH  CAROLHIA. 

Office:^  Salisbury,    N.    C.     Al\Tn    Merriam.  superintendent.     Property 
is  the  Oddie  gold-copper  mine,  equipped  with  steam  power,  a  10-^amp  mill 
and  leaching  plant,  using  the  Mead  process  on  concentrates. 
ROTALBERG  COPPER  mHES,  LTD.  ^  NORWAY. 

Offices:  2,  Basinghall  Ave^,  London,  £.  C,  Eng.  Mine  office:  Kongs- 
berg,  Norway.  E.  T.  Evans,  secretary;  Ingwolf  Otterbeek,  superintendent. 
Organiaed  April  24, 1903,  with  capitalization  £100.000.  shares  £1  par;  issued. 
£81,600.  Lands,  18  claims,  area  circa  50  adres,  title  by  croT^-n  grant,  also 
20  acres  timber  lands,  in  the  Fiskum  district,  opened  by  shafts  of  40^,  70^, 
and  100^,  and  by  tunnels  of  120^  and  250^.  shoi^-ing  four  3'  6s8ure  veins  in 
volcanic  mica-schistB,  giving  average  assays  of  14^  copper.  20r^  lead.  10^ 
fine  and  24  ob.  silver  per  ion,  from  sulphide  ores,  and  estimated  to  show  30.000 
tons  of  ore,  with  15,000  tons  blocked  out  for  stoping.  The  West  Norway 
railroad  is  2  mites  distant,  and  it  is  proposed  to  develop  100  h.  p.  from  a  nearby 
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t»Bpilalizi;tion   U.'jOO.OOO  peaoUio,  s<liiire«  500  pesk'tas  par.     Property  includes 
th<*  LcfHior  aiul  adjoirLing  rnities,  utuler  investigation,  at  lost  accounts. 
RUMAU.LANA  TUNNEL  CO.  PERlS, 

Mine  office:  Ci^rro  de  Pasoo,  Junin,  Peni.  Developement  i«  by  the 
Yaunro<^ha  and  Mraupata  nhafts,  suHpeJided  1905,  «nd  by  the  Runmillano 
or  Meigps  draina|;e  tunnel.  plaiuitHi  to  druiti  and  open  thcM-utire  tV-rrti  de  Pasca 
district-  luimel  vviis  1,200  meters  long,  Aiigust,  HK)5  and  at  that  length 
no  ore  Imd  been  found. 
RUSH  &  BROWN,  ALASKA, 

Offico  imd  mine:  Kasaonr  Alaska.  Employs  50  men.  U.  S.  Rush  and 
George  K.  Brown,  owners;  K.  W.  Gibson,  mine  superintendent.  Lands, 
8  claims,  area  160  arrtsj,  ulw  a  LVacre  milLsite,  on  Kiunaan  liay,  in  the  Ketch- 
ikan di^trict^  «liowing  country  rocks  of  diorite,  felsite,  quartzite  and  con- 
glomemto  and  diJoritic  schists,  with  occasional  hniestonc,  carrying 
ehulcopyritc,  asisociatetl  with  ma^etite,  in  veins  and  in  lenticular 
massew.  There  are  3  ore  bodies,  having  a  genemlly  east  and  west  strike, 
of  which  two,  developed  by  sliafts  of  20',  80',  and  HO',  and  by  3  tunneU, 
longest  IliO^showan  average  width  of  8',  gi\ing  ore  aKsuying  3.5%  copper, 
1  oz.  silver  and  $2  gold  per  ton.  MriTijigemerii  cjstimatc*  3n,000  Ions  of  ore 
in  sight.  Has  a  small  steam  hoist  and  several  mine  buildings.  Mine  b 
served  by  a  tram,  taking  ore  to  wharfs  at  Venus  I3ay,  3  mUes  distant,  where 
loaded  on  ve>^sel8  and  barges,  for  shipment  to  smelters. 
MARCOS  RUSSEK,  MEXICO. 

Office  and  tuine:  Jimi'mez,  Chihuahua,  Mexico. 
RUSSELL  UNITED  COPPER  CO.  ARIZONA. 

Dead.  Landa  sold,  circa  1904,  to  AriKona  Consolidated  Mining  Co, 
MINA  DE  RUY  GOMES,  PORTUGAL. 

Uvvned  and  o|>erated  liy  Companhia  Mineira  Alemtejana. 
RUTHBERG  CONSOLIDATED  COPPER  CO,  IDAHO. 

Letter  returnLxl  unrhiimed  from  fonner  office,  Banigan  Bldg,  Prov- 
idence, H.  L  Land.s  were  112  acrej?,  in  the  Seven  Devils  district  of  Idaho 
RYE  COPPER  CO.  ARIZONA. 

Office;  care  of  ChaB,  T.  Martin,  secretary.  Globe,  Aria.  Mine  oiiee: 
Rye,  Gila  Co.,  Arisi.  E.  F.  ELsenhour,  president  and  general  manager.  Organ* 
ized  190/i,  under  law^s  of  Arizona,  \Nith  capitalization  Sl.OtKI.OOO,  shares  $1  par 
I^ndn,  17  claims,  well  timberciJ  and  etuitable  for  gracing,  east  of  the  MaxatzAl 
Mountains,  in  a  slightly  explored  district,  circa  75  miles  north  of  Globe  and 
al>out  the  same  di^stance  south  of  FlagstaflF.  Country  rock  is  diorite,  with 
intrusive  porphyry  dikes,  carrj^ing  contact  veins  showing  sulphide  ores  aaeo- 
ciated  with  hematite,  near  surface.  The  mine  has  circa  1,000'  of  workings, 
including  shafts,  tunnels  and  trenches.  Property  lias  an  available  water 
power,  and  the  management  plans  installing  a  turbine  wheel. 
SACAJEWEA  GOLD  &  COPPER  MINING  CO.  MONTANA. 

Office:  11  Broadway,  New  York.  Mine  office:  care  of  W,  J.  Amson, 
secretary,  Heleiiai  Mont.     Capitalization  $5,OOO,O0O»  shares  $10  par     Colonel 
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Henry  AHman,  prcflidhnt.     Lands,  47  claims,  in  vicinity  of  Helena,  Lewii 

A,  Qark  county,  Montana. 

SADDLE  MOUHTAIH  MDmiG  CO.  ARIZOHA. 

Office:  1006  F  St.,  Washington,  D.  C.  Mine  office:  ChrisUnas,  Gila  Co., 
Ariz.  EmployB  200  men.  Lewis  S.  Wdch,  president;  Clarence  Stephens, 
vice-president;  Story  B.  Ladd,  secretary;  Wilbur  W.  Ddano,  treasurer; 
Geo.  B.  Outtenden,  general  manager;  A.  W.  Hendricks,  superintendent; 
Jas.  H.  Myers,  smelter  superintendent.  Organized  1902,  under  laws  of  Ariz- 
ona, with  capitalization  $1,000,000,  shares  %\  par.  Debentures,  $150,000 
authorized,  $140,000  issued,  at  6%. 

Lands,  1,500  acres,  in  prooess  of  patenting,  in  the  San  Carlos  district  of 
Gila  county  and  the  Saddle  Mountain  dinrict  of  Pinal  ooimty,  Arizona, 
of  which  42  claims  were  located  for  copper  and  14  claims  for  gold  and  sflver, 
with  400  acres  of  ooal  lands.  The  principal  group  of  copper  claims  is  at  the 
junction  of  Disappointment  Valley  with  the  Gila  river,  on  the  north  side  of 
the  river,  15  miles  east  of  Troy,  7  miles  from  Dudleyville  and  8  miles  from 
Winkelman,  the  present  terminus  of  the  Phoenix  &  Eastern  railroad,  and 
the  nearest  shipping  point.  Property  was  opened,  1883,  by  the  San  Carlos 
Copper  Co.,  but  was  dosed,  1884,  because  foimd  to  be  located  on  the  San 
Carlos  Indian  Reservation,  and  remained  idle  until  the  lands  were  restored 
to  the  public  domain,  by  executive  order  of  the  president,  December  2, 1902. 

Country  rocks  are  porphyry  and  limestone,  latter  in  various  stages  ol 
alteration,  near  the  porphyry  contact.  Ore  occurs  in  contact  veins,  and  also 
as  replacements  in  limestone,  showing  carbonate  ore  with  gametif erous  gangue 
on  the  limestone  wall,  and  sulphides  along  the  porph3rry  contact,  at  depth. 
Four  main  ore  bodies  are  being  devdoped,  these  ranging  from  4'  to  60^  in 
width,  carrying  estimated  average  values  of  3%  copper,  2  oz.  silver 
and  50  cents  gold  per  ton.  from  almost  every  commercial  variety  of  copper 
ore,  including  cuprite,  malachite,  chalcocite,  bomite  and  chalcopyrite,  latter 
occurring  disseminated  in  inyi  pyrites.  Development  is  by  shafts  of  17y, 
lyy  and  330",  with  several  other  shallow  shafts  of  oO'  to  loC  depth,  and  by 
tunnels  ol  350^,  300^,  250'  and  200^.  connected  by  drifts  along  the  contact, 
and  by  tunnels  ol  600^.  lOO'  and  loO',  unconnected,  gi^-ing  a  total  of  about 
2  miles  of  underground  workings,  exposing  a  large  amount  of  ore,  f  rcnn  which 
extraction,  early  in  1906,  was  200  tons  daily.  The  ore  has  been  exposed  by 
surface-cuts  as  well,  and  it  is  probable  that  a  considerable  amount  of  ore  can 
be  won  open-cast.  The  mine  has  a  75-h.  p.  steam  plant,  including  one  5x6* 
hoist  and  two  GxST  hoistfi,  good  for  about  500^  depth,  with  10  buildings  for 
various  uses. 

The  company's  coal  lands,  in  the  lower  basin  of  Deer  Creek,  show  a  V 
vein  ol  coal,  apparently  of  coking  grade,  and  the  company  may  build  coke- 
ovens  and  eonneet  the  mine  and  ovens  with  the  smelting  |4aot  by  an  electric 
line. 

The  amdter,  at  the  mines.  reoeivcB  ore  by  wagon  and  tram  therefrom, 
and  has  »  daily  capacity  of  circa  225  tons     The  old  smelter,  erected  in  1884^ 
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by  the  San  Cftrloe  Copper  Co.,  had  two  small  watc?f-iacket  blAst-fumaces, 
which  were  iised  by  present  company  for  experimental  purposes  only,  and  have 
been  torn  do\^Ti  and  n^pkcfxi  by  a  l*i<l-toii  Mitchell  economic  hot-blast  fur* 
naee.  Product  ia  matte  carrying  tj0%to65%  copper,  12  oz.  to  14  oz.  silver 
ttiid  0.35  02.  gold  per  ton,  sliipped  for  refining  to  the  Boston  &  Colorado  smelter^ 
at  Denver,  and  to  the  Arizona  Smelting  Cbmpany 's  works,  at  Humbolt.  A 
little  custom  smelting  is  done  occasionally,  to  acc*j>modate  neighboring  prop- 
erties. The  Bmeiter  was  blo\^ii  in,  AugUist,  1905,  but  inttrruplions  of  the  coke 
supply,  and  floods  on  the  Gila  river»  caused  very  irregular  running,  until 
January,  190Cj,  since  which  time  ther^  has  been  some  trouble  with  fuel  6Ui>- 
ply,  but  coke  for  2  months  running  was  secured  in  April,  and  more  reg- 
ular operations  are  hoped  for. 

Production,  1905,  was  450,000  lbs.  fme  copper,  and  the  19l)G  output 
is  eetimatcjK:!  by  the  company  as  likely  to  be  2,400,000  pounds.  Ores  smelted 
in  1905  gave  average  ret\ims  of  3%  copper.  Cost  of  mining  was  $2  per  ton. 
The  company  plans  bridging  the  Gila  river,  and  continuing  development 
on  a  fair  scale.  Management  is  good,  and  the  property  is  of  much  more  than 
average  ]>romiso. 
SADOMITfE,  JAPAN. 

Owned  by  Miii^u  Bislii  Goshi-Kwaisha. 
SAGINAW  DEVELOPMENT  CO,  ARIZONA. 

Merged,  March,  1906,  in  American-Saginaw  Development  Co, 
SAGINAW  MINE.  ARIZONA. 

An  old  and  idle  copper  mine,  in  the  extreme  f 00 ttulls  about  7  miles  south 
of  Tucson,  Pima  county,  Ariaona. 
SAGINAW  MINE.  MONTANA, 

Letter  relumed  unclaimed  from  fonner  mine  office,  Dillon,  Mont. 
SAGINAW  MINING  CO,  WASHINGTON, 

Mine  olhce:  Maple  Falls,  Wluiioom  Co,,  Wash.     Has  copper-gold  ores. 
SAGINAW  VALLEY  COPPER  MINING  CO.  WYOMING. 

Dead.     Lands  w^ere  lost,  1905, 
SAHUARIPA  EXPLORATION  CO.  MEXICO. 

Mine  olfiee:  Sahuaripa,  Sonora  Mex,  Lands  are  a  number  of  prop- 
erties in  the  8ahuaripa  district,  including  the  Mina  Elsperitu  Santo,  12  mites 
east  of  Sahuaripa^  open<?d  circa  1842,  and  closed  in  1900,  owing  to  striking  of 
water.  This  has  a  blanket  vein  of  argentiferous  and  plumbiferous  tetm* 
hedrite,  carryiiiK  up  to  250  oz.  eOver  per  ton.  Idle. 
SAHUAYACAN  MINING  CO.  MEXICO. 

t>llicc:  Pittsburg,  Pa.  Mine  otBce  Jefius  Maria  Ocampo,  Chihuahua, 
Mexico.  Leo  Reed,  manager.  Property  includes  the  Veronica  and  other 
mines,  carrying  auriferous  and  argentiferous  copper  ores,  developed  by  a 
'S&y  main  shaft.  Has  steam  power  and  a  20-stamp  mill,  employmg  about 
100  men,  at  last  ;iccouii(h, 
ST-  CROIX  CONSOLIDATED  COPPER  CO,  WISCONSIN. 

(Hhro:  SupTTior,  \V  i.v     Organised  1903,  under  laws  of  Wisconsin,  witb 
Cftpitolization  ^l ,600,000,  abaree  $1  par.     Lands,  9  groups,  area  22,000  acrc^ 
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in  Douglas  county,  Wisconsin,  carrying  the  western  extension  of  the  Kewee* 

nawan  copper  belt  of  Michigan.     Idle. 

ST.  CROIX  SECURITIES  &  DEVELOPMENT  CO.  WISCONSIN. 

Office:  901-52   Broadway,   New   York.     Hezekiah   Holbert,   president; 
E.  B.  Holbert,  secretary;  W.  H.  F.  Holmes,  superintendent. 
ST.  DAVID»S  GOLD  &  COPPER  MINES,  LTD.  WALES. 

Succeeded,  July  21,  1903,  by  St.  David's  Gold  Mines  (1903),  Ltd. 
ST.  DAVID'S  GOLD  MINES  (1903),  LTD.  WALES. 

Offices:  29,  Comhill,  London,  E.  C,  Eng.  Mine  office:  Barmouth, 
North  Wales.  G.  C.  Isaacs,  chairman;  E.  T.  McCarthy,  consulting  engineer; 
H.  J.  Nicholls,  mine  manager;  J.  Junner,  secretary.  Organized  July  21, 1903, 
as  a  reconstruction  of  St.  David's  Gold  &  Copper  Mines,  Ltd.,  with  capital- 
ization £60,000,  shares  5s.  par;  fully  issued  and  4s.  6d.  paid  in.  Debentures, 
£40,000  authorized,  £10,000  outstanding,  at  6%.  Lands,  800  acres,  carry- 
ing gold  and  copper  ores.  Has  a  50-8tamp  mill  and  an  Elmore  oil  concentra- 
tion plant.  Paid  dividends  of  10%,  1904. 
ST.  EUGENE  CONSOLIDATED  MINING  CO.,  LTD.        BRITISH  COLUMBIA. 

Mine  office:  Moyie,  East  Kootenay,  B.  C.  Is  controlled  by  the  Con.sol- 
idated  Mining  &  Smelting  Co.  of  Canada,  Ltd.  Lands,  4S4  acres,  with  an 
•extensively  developed  silver-lead  mine.  Equipment  includes  a  40-drill  air- 
compressor,  hoist,  etc.,  and  a  500-ton  concentrator,  putting  about  5  into  1. 
Ore  averages  circA  12.5%  lead  and  7  oz.  silver  per  ton,  with  an  average  value 
of  $52  per  ton.  Production,  for  fiscal  year  1905,  was  40,462,141  lbs.  lead 
and  1,029,820  oz  .silver,  with  gross  values  of  $1,820,011.53,  giving  a  net 
profit  of  $575,827.  Has  paid  dividends  of  $280,000  yearly,  for  some  years. 
ST.  GEORGE  COPPER  MINING  CO.  UTAH. 

Office:  care  of  Clarence  K.  McComick,  president.  Salt  Lake  City,  Utah. 
Mine  office:  St.  George,  Washington  Co.,  Utah.  Capitalization,  $400,000. 
Grant  C.  Snyder,  secretiifry  and  manager;  B.  L.  Cutler,  superintendent.  I^nds, 
sundry  claims,  in  the  Dugway  Mountains.  Main  shaft,  100',  on  a  4'  to  5'  vein, 
giving  assays  of  4%  to  40%  copper.  Has  gasoline  power  and  a  small  smelter, 
and  is  doing  systematic  development  work  and  levying  assessments. 
Management  is  good,  and  property  is  well  regarded. 
ST.  JOE  MINING  CO.  UTAH. 

Office:  61  Commercial  Blk.,  Salt  Lake  City,  Utah.  Mine  office:  Bingham 
Canyon,  Salt  Lake  Co.,  Utah.  R.  A.  Hasbrouck,  president;  Wm.  S.  Burton, 
secretary.  Capitalization  $1,000,000,  shares  $1  par.  Lands,  17  claims, 
area  340  acres,  developed  by  upwards  of  one  mile  of  underground  workings, 
including  a  tunnel  one  half  mile  long,  at  end  of  1905,  planned  to  be  driven  one 
mile,  which  is  the  second  deepest  working  tunnel  of  the  Bingham  camp.  A 
winze  from  this  tunnel  is  said  to  show  good  ore.  Litigation  over  titles  was 
settled,  circa  1905,  in  the  company's  favor,  in  the  United  States  Supreme 
Court.  Property  is  considered  promising. 
ST.  JULIAN  GOLD  MINING  CO.  MONTANA. 

Office:  care  of  W.  A.  Bercry,  president,  61  East  Warren  Ave.,  Detroit, 
Mich.    Mine  office:  Chico,  Park  Co.,  Mont.     J   F.  Nolan,  manager.     Lands 
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itulutle  tlie  Bercry,  BiiUion  and  Oppcr  Qiif^>ii  claimti,  carrying  gold,  silvct 
and  ropfj^r.     Wtts  stcntn   power  and   an  Elsjiass  mill. 
ST,  LAWRENCE  COPPER  CO. 

Urgtmizixl  Marfb,  I90r»,  under  laws  of  New  Jeraey. 
ST.  LAWRENCE  BJINE.  MONTAJIA. 

Mine  oltire:  Halti^c,  Mlssfnila  Co.,  Mont.     LaT\ds»  sundry  clainii^,  lying 
near  the  Richmond  and  Monitor  minP8,  G  mileft  sonthwcwi  of  SaUe-se.  with 
ore  opened  on  a  vein  lying  paralld  to  that  of  tlie  Richmond  and  Mointor. 
ST.  LAWRENCE  MINE.  WASHINGTON. 

Office:  312  Trader's  Blk.,  Spokane,  Wash.  Mine  office:  Twisp.  OIcauck 
gan  Co.,  Wa.sti.  Owned  by  W',  H-  Marvin,  T.  II.  Boyd  and  P.  F,  McLaughlin. 
Lands,  4  rhiiins,  in  the  Twisp  district,  Cascade  Mount ains,  Washington,  circa 
60  milei*  from  a  railroad,  sho\^ing  a  strong  vein  giving  aF^say  values  of  about 
$40  per  ton,  in  co]ifHT,  gold  and  silver,  Iclle, 
ST,  LOinS  COPPER  CO,  ARIZONA. 

Dead.     Foniii^rly  tiad  an  office  at  721  Olive  St.,  St.  Louis,  Mo. 
ST.  LOUIS  COPPER  MINING  &  0EVELOPBIENT  CO. 

imiv:  im  Clic.vtnut  St.,  Sr.  Loui.s,  Mo. 
ST,  LOUIS  MINE.  NEW  MEXICO. 

Owntnl  by  Southwcwtem  Copper  &  Iron  Co.  and  leaded  to  Burro  Mount- 
ain Cop|HT  Co. 

ST.  LOUIS  MINE.  .         WASHINGTON, 

Owned  by  Ccm^ervative  Mining  Co. 
ST.  LOUIS  UNITED  COPPER  MINING  CO.  NEW  MEXICO. 

Letter  returni*il  unclaimed  from  former  office,  313  North  9th  St., 
St.  Loul*^,  Mo.  Mine  ofiiee:  Jarilla,  <  >tero  Co.,  N,  M,  Property  is  the  Garnet 
mine,  f^aid  to  |>e  under  lea.se  ti>  the  Calaveras*  Mining  Co.,  of  Pittsburg,  Pa. 
ST.  LOUIS- VASSAR  MINE.  UTAH. 

Mine  office:  Park  City;  Summit  Co.,  Utah.  Robert  Gorlin»ki,  manager. 
Orcf*  carry  mainly  f^ilver,  with  fair  values  in  copi>er,  lead  and  gold.  Idle. 
ST.  MARIE  COPPER  CO.  COLORADO. 

A  swindle,  p«?rpHratod  by  John  Reilly  and  W.  W.  Wilson,  two  notorioufi 
confidence  men.     Claimed  to  be  incorfx^rated  imder  laws  of  Wyoming,  and  to 
have  property  near  L^'advillc,  Lake  County,  Colorado. 
ST.  MARY'S  CANAL  MINERAL  LAND  CO.'  MICHIGAN. 

Entire  wtock  i.s.sue  is  lield  by  iSt,  Mary's  Mineral  I^nd  Co. 
ST.  MARY»S  COPPER  CO.  MICHIGAN. 

Wound  up.  circa  1899.  and  lands  sold  to  Arcitdian  Copper  Co. 
SAINT  MARY'S  MINERAL  LAND  CO.  MICHIGAN. 

l>ffice:  701-199  Wai^hington  St .,  Boston,  Maait.  Local  office*  Houghton, 
Houghton  Co.^  Mich.  Employs  circa  60  men.  Nathaniel  Thayer,  prudent; 
Chas.  J.  Paine  and  J.  Henry  BrookB,  vic^president.s;  Arthur  G.  Stanw«x»d.  sec- 
retary and  treasurer;  preceding  olficers,  Samuel  N.  Brown.  Albert  8.  Bigtdow, 
Chas.  E.  Perkins,  Geo.  P.  Gardner,  Walter  H\umewelL  Chas,  N.  King 
and  Nathaniel  H.  Stone,  directors;  R,  H.  Goodell,  local  manager;  Dr. 
L.  L.  Hubbard,  consulting  engineer;  Rex  E,  Seeber,  mine  supetintefulent; 
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Wm.  Skewee,  mining  captain.  Organized  March  4,  1901,  under  laws  of  New- 
Jersey,  with  capitalization  $5,000,000,  shares  $25  par;  issued,  $3,750,000. 
Company  holds  the  entire  stock  issue,  except  founders  sliares.-of  St.  Mary's 
Canal  Mineral  Land  Co.,  organized  1863,  under  laws  of  New  York,  to  take 
over  lands  gi^en  by  the  state  for  construction  of  the  first  ship  canal  at  Sault 
Ste.  Marie,  lands  so  given  being  180,000  acres  in  Houghton,  Ontonagon  and 
Keweenaw  counties,  and  from  which  tracts  the  Calumet  &  Hecla,  Tamarack, 
Baltic,  Trimountain,  Champion  and  other  mines  have  been  developed.  Shares 
are  listed  on  the  Boston  Stock  Exchange.  Old  Colony  Trust  Co.,  Boston, 
.-egistrar. 

Lands,  95,839  acres  in  fee,  and  mineral  rights  to  14,216  additional  acres, 
lands  being  scattered  along  the  Lake  Superior  copper  belt,  with  principal 
holdings  on  the  South  Range,  southwest  of  Houghton.  No  lands  were  sold 
during  1905.  Other  assets  are  50,000  shares  of  stock  of  the  Champion  Cop- 
per Co.,  being  a  one-half  interest  in  that  corporation;  55,000  shares  King 
Philip  Copper  Co..  being  a  control;  20,000  shaies  Pacific  Copper  Co.,  being  a 
half  interest,  208  shares  Copper  Range  Consolidated  Co.,  842  shares  Winona 
Copper  Co.,  80  shares  Old  Colony  Copper  Co.,  25,000  shares  Ma3rflower 
Mining  Co.  The  company  also  owns  the  Challenge  mine,  outright.  From 
1863  to  1900  the  old  company  paid  cash  dividends  of  $2,200,000,  also  stock 
dividends  of  one  share  Tamarack,  one  share  Iroquois,  1}^  shares  Baltic, 
J^  share  Winona  and  ^  share  Albany  &  Boston,  on  each  share  of  St.  Mary's 
stock.  The  company  is  in  receipt  of  a  large  income  from  the  dividends  of  the 
Champion  Copper  Co.  Dividends  were  $1  per  share  in  1903,  $1  in  1904 
and  $2  per  share  in  1905.  The  company  issued  10,000  shares,  at  $50,  to  share- 
holders, February,  1906,  lalsing  $500,000  for  development  of  the  Challenge 
and  King  Philip  mines.  During  1905  the  company  sold  land,  timber  and 
wood  to  the  value  of  $225,792,  and  ended  the  year  with  $177,295  cash  on  hand. 

The  Cliallenge  mine,  in  Section  22,  Town  53  North,  Range  35  West,  is 
circa  5  miles  south  of  the  Champion  mine.  Extensive  diamond  drill  borings 
having  located  the  southern  extension  of  the  Baltic  amygdaloid  bed,  sinking 
was  begun  Sept.  10,  1904,  and  a  vertical  drop  shaft  was  bottomed,  in  the 
ledge  at  a  depth  of  114',  in  January,  1905.  The  vertical  sliaft,  which  will  be 
replaced  ultimately  by  an  incline  shaft,  upraised  from  the  permanent  workings, 
at  the  permanent  angle  of  the  lode,  was  deepened  to  300',  and  the  lode  reached 
by  crosscuts,  the  third  level  having  been  opened  March,  1906.  On  the  first 
level  the  drifts  show  a  13'  amygdaloid,  of  healthy  appearance,  showing  large 
amygdules  carrying  considerable  calcite,  which  evidently  is  the  Baltic  bed 
or  its  twin  amygdaloid,  fairly  mineralized,  but  not  up  to  the  average  Baltic 
values.  Equipment  at  the  Challenge  includes  a  Parker  horizontal 
water-tube  boiler,  maintaining  a  steam  pressure  of  150  lbs.  per  square  inch^ 
with  wood  as  fuel.  A  new  air-compressor  and  a  Nordberg  hoist,  good  for 
1,500^  depth,  were  installed  in  March,  1906.  The  showing  at  the  mine  is 
decidedly  promising.. 

Owing  to  the  great  extent  of  its  lands,  mainly  located  on  the  Keweenawan 
copper  belt,  and  stretching  along  the  mineral  range  for  scores  of  miles,  the 


fJ96 


THE  COPPER  HANDBOOK, 


COMPASU  MIKERA  DE  SAN  ATfTOKIO.  MEXICO. 

Letter  returned  tinclaimcfl  from  former  mine  office,  La    Cruz,  Tamau- 
lipas,  Mex.     Alex.  Dozal,  ma  eager,    at    last  accounta.     Ores  carry  copper, 
lead  and  silver. 
SAl?  BALTAZAR 'COPPER  CO.  MEXICO 

Office:  508  Gcrmania  Bank  Bldg..  Pittsburgh  Pa.  Mint  office:  Tlaco- 
lula,  Oaxaca,  Mex.  J.  Albert  McKay,  president;  Hon,  PembrtK>k  R.  Flit- 
craft,  \dce'pre«ident;  Oscar  A.  Rogers,  secretary;  Andrew  B.  Berger,  treaiK 
urcr;  Giiillermo  W.  Tliompson,  general  manager;  Frank  M.  Lehmer.  super- 
intendent. Organized  December,  1904,  tmder  lawn  of  Maine,  with  capital* 
ization  $1,000,000,  shares  110  par;  k^suetl»$7.SO,rK)0.  Lands,  sundry  groups, 
area  700  acres,  also  a  40-ttcre  millsite,  in  the  Guelavilla  and  Tlacolula  dis- 
trxcts»  8  miles  south  of  the  ruins  of  Mitla.  Country  rocks  are  porphyry 
and  limestone,  carrying  nimierous  contact  veins  or  lenses,  of  which  6  are 
being  developed^  these  having  an  average  width  of  8',  outcropping  for 
2  miles.  At  last  account.*?  had  a  50'  shaft,  yhoi^ing  f*elected  oxide  and  car- 
bonate ores  of  44%  copper  tenor t  while  assays  of  outcrops  give  1%  to  15% 
copper,  Iti  oz.  to  20  oz.  silver  and  from  nothing  to  16%  lead.  It  is  planned 
to  develop  mainly  by  tunnels.  Property  is  eomiidcred  promising. 
SAN  BARTOLO  COPPER  MINES,  LTD*  CHILE. 

Voluntarily  tit|iiithiteti,  1903. 
SAN  BERNARDINO  COPPER  CO, 

Ori?ani/,cd  Marth  8,  ISDll,  under  laws  of  West  Virginia,  with  capitali' 
zation  $2,5(X>.mM),  $,5(K)  paid  in,  by  J,  H,  Neily,  et  al,  of  Boston 
SAK  BERNARDINO  MINING  CO.  MEXICO. 

Office  and  mine:  8(lmlk  Bldg.,  La  Cananea,  Sonora,  Mexico.  Em- 
ploys 15  men,  A.  S,  Judd,  president;  J,  L,  Stroyick,  vice-president  and 
superintendent;  J.  M.  Gibtis,  general  manager;  B.  N.  Norton,  consulting 
engineer,  Organizxcd  under  laws  of  Unitfil  States  and  Mexico,  with  capi- 
talisation $500,(KK),  .shares  $5  par,  I^ntls,  144  pertencnciivs,  LH  miles  south- 
cjtst  of  Cananea,  2  miles  west  of  a  railrtjad,  in  the  Manzanal  MountaJnJ^, 
developed  by  a  1(K)'  shaft,  showing  a  vein  of  6'  average  witlth,  carrying 
atiriferous  copper  oros  that  have  given  assiiys  up  to  30%  copper,  70  o»,  sil- 
ver and  58  gold  per  ton.  Small  shipments,  to  the  El  Paso  smelter,  netted 
593  per  ton.  Was  worked,  circa  1876,  for  silver,  but  suspende*!,  owing 
to  raids  of  Apache**.  Pniporty  h  rotiKidercd  promising, 
SAN  BERNARDINO  MINING  &  MILLING  CO,  ARIZONA* 

Office:  care  of  Robert  H.  8kiles,  8ecn*tar>%  f^anta  Ana,  CaL  Mine  office: 
care  of  Ray  R,  Hutiford,  president  and  general  manager^  T^ougla^,  Cocbiso 
Co,,  Ari»,  Chas.  Dolf,  vice-president;  C.  \W  McCoy,  engineer;  preceding 
offiecrs,  Chas,  Crawford  and  L.  A.  Skiles,  directors.  Organised,  June  24, 
1904,  under  laws  of  Arizona,  with  capitaliiation  ^,T<JO,n(Kl,  shares  $10  par; 
is?;\jcMl,  $250,00(1  Annual  meeting,  second  Monday  in  June.  Ijinds,  Bi 
claims,  area  circa  300  acres,  in  the  Ash  Springs  district,  0  miles  from  the 
El  Paso  A'  South wftst^^m  railway,  sho\%ing  a  contact  vein  between  altered 
limestone  and  jx^rphyry,  opened  by  shafts  of  64',  53',  58'  and  4G'.  and  by 
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tunnels  of  SO^  and  120',  carrying  ores  that  have  given  assays  of  9%  copper, 

with  fair  gold  and  silver  values.     Was  developing  by  diamond  drill,  at  last 

accounts. 

SAN  BERNARDO  MINING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  office,  Chicago,  His.  Mine 
office:  Aduana,  Sonora,  Mexico.  Mine  is  known  as  the  Santo  Domingo, 
and  a  shaft  is  being  sunk  between  two  veins,  known  as  the  Balvanera  and 
Santo  DomingOf  which  are  expected  to  unite  at  depth.  Ores  give  assays 
of  46  oz.  silver,  with  small  copper  and  lead  values. 
SAN  CALLETANO  MINING  &  SMELTING  CO.  ARIZONA. 

Office:  care  of  C.  O'Brien  Reddin,  general  manager,  121  Geary  St., 
San  Francisco,  Cal.  Mine  office:  Calabasas,  Pima  Co.,  Ariz.  Lands,  12 
claims,  in  2  groups,  in  Santa  Cruz  and  Pima  counties,  from  which  selected 
samples  have  given  assays  up  to  9%  copper,  400  oz.  silver  and  $2.50  gold 
per  ton. 
SAN  CARLOS  COPPER  CO.  ARIZONA. 

Lands  are  under  bond  to  Saddle  Mountain  Biining  Co. 
SAN  CARLOS  COPPER  CO.  MEXICO. 

Office:  25  Broad  St.,  New  York.  Mine  office:  Linares,  Nuevo  Le6n, 
Mex.  Employed  circa  800  men,  at  last  accounts.  W.  H.  Nichols,  Jr., 
president;  S.  H.  Steele,  secretary  and  treasurer;  Edw.  D.  Self,  general  mana- 
ger. Organized  1896,  under  laws  of  New  York,  with  capitalization  $100,000, 
shares  $1  par.  Mining  lands,  6  square  miles,  are  in  the  San  Carlos  district 
of  Tamaulipas,  Mexico,  with  a  smelter  at  San  Jos^,  Tamaulipas.  Company 
also  owns  6,400  acres  of  timber  lands.  Veins  are  contacts  between  limestone 
and  porphyry,  and  ores  are  oxides,  carbonates,  and  sulphides,  mainly  the 
latter.  Development  is  by  upwards  of  50  shafts  and  about  7  miles  of  tun- 
ndfl,  with  total  underground  openings  of  about  10  miles.  Nearest  railroad 
is  the  Gulf  branch  of  the  Mexican  Central,  38  miles  distant,  but  it  is  planned 
to  build  a  branch  railway  to  the  mines.  Production,  1903,  was  officially 
reported  by  the  Mexican  government  as  88.184  lbs.  fine  copper,  which  is 
very  much  under  the  usual  estimates. 
SAN  CRISTOBAL  COPPER  CO.  NEW  MEXICO. 

Office:  616-116  Broad  St.,  New  York.  Mine  office:  Arroyo  Seco,  Taos 
Co.,  N.  M.  Richard  Hopkins,  president;  B.  F.  Shakespeare,  secretary; 
J.  K.  Turner,  manager.  Organized  circa  1901,  as  successor  of  Rio  Hondo 
Copper  Mining  Co.  Lands,  1,850  acres,  also  sundry  water-rights  and  a 
railroad  franchise.  Has  an  80^  ore  body,  carrying  copper,  gold,  silver  and  lead, 
opened  by  a  1,000^  tunnel.  Has  a  smelter  and  cyanide  plant.  Original 
devdopment  was  for  copper,  but  recent  operations  have  been  confined, 
almost  exclusively,  to  developing  a  big  ledge  of  gold-bearing  quartz. 
SAN  DOMINGO  GOLD  ft  COPPER  CO.  ARIZONA. 

Merged,  circa  1903,  in  Picacho  Blanco  Mining  Co. 
MINAS  SAN  DOMINGOS.  PORTUGAL. 

Owned  by  Mason  &  Barry,  Ltd 
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SAN  FELIPE  MINING  CO.  MEXICO. 

Office:  PliiltRU^Iplua,  Vm.  Organized  19(J2,  under  laws  of  ArUona,  with 
ea,pita.Hziitioo  S  1*0011, (XK),  ^Imres  $1  par.  Landn,  stiid  to  be  in  the  i^tatt*  of 
Juibco,  Mexico.  Has  paid  dividends  from  stock  sales,  hence,  b  viewed 
with  doop  su>;pirion. 
SAN  FERNANDO  COPPER  MINING  &  SMELTING  CO.  MEXICO. 

OlTict^:  3037  Fourth  St.,   San  Diego.  GaL^  and  care  of  Woods  Inv 
meat  Co.,  Colonuio  SpringH,  Colo.     Minr  ottice:  Ensenada,  Baja  CaUfomioj 
Mexico,     F.   M.   Woodn,  president;  H.   E,   WtKids,   vice-president;  Waireo 
Woods,  treasurer;  John  V.  Smale,  general  manager. 

Lantls,  180  pertenencias,  area  445  acres »  in  the  San  Fernando  distri< 
circa  240  miles  below  the  California  line,  25  miles  east  of  San  Carlos  Landi] 
on  the  Pacific,  and  80  miles  southeas^t  of  the  lmrlx>r  of  S^\n  QuetUm,  with 
good  wagon  road  from  mine  to  the  landing.  Mine  wtu-  discovered  by  the 
San  Franci.'^can  friars,  early  in  the  Nineteentli  Centurj',  and  18  said  to  have 
produced  upwards  uf  $500,000,  from  ore  shipped,  via  San  Francisco,  to 
Liverfxjol,  ore  nmging  as  high  as  50%  in  copper  tenor^  with  good  gold 
and  silver  values.  Property  siiows  numerous  veins  of  3'  to  5'  width,  carry- 
ing carbonate  ores  and  chalcocite  at  surface,  changing  at  depth  to  chak'opy- 
rite,  Shipm(?nts  by  present  owners  average  20%  copper.  Equipment  in* 
etudes  a  hoi.st»  pumps  and  laboratory.  A  i^mall  force  is  being  worked,  on 
development,  and  the  company  is  said  to  plan  erecting  a  smelter. 
MINASAN  FRANCISCO.  MEXICO, 

Office  and  nunc:  care  of  D*  Alberto  Palos,  owner,  Tapalpa,  Jalisco,  ^[ex' 
ico.     Property,  10  miles  aouth  of  Virginia  Camp,  shows  a  vein  carr>''ing  top* 
per  in  small  f>ercentagc«,  and  gold  at  the  rate  of  alx>ut  $20  per  t6n,  preeum- 
ably  from  oren  tukiri  from  a  gossan  capping. 
MINA  SAN  FRANCISCO.  MEXICa 

Mine  ofhce;  care  of  G.  V.  Monteverde  y  Ca.,  owners,  PcBqueira,  Sonora, 
Mex.     Ores  carrj^  gold,  silver,  lead  and  copper.     Presumably  idle 
MINA  SAN  FRANCISCO.  PERti. 

Owntid  by  iiOinpaflfa  Minora  Santa  Ines  y  Morococha. 
NEGOCIACION  MINERA  SAN  FRANCISCO  y  ANEXAS.  MEXICO, 

Mine  olfice:  Mineral  de  Ai?ientos,  Aguaiicalientes,  Mexico. 
COMPAihA  MINERA  DE  FRANCISCO  DEL  AZUL.  MEXICO. 

Mine  office:  Matehuala,  San  Luis  Potosf,  Mexico. 
SAN  FRANCISCO  DEL  ORO  MINES,  LTD.  MEXICO. 

Offices:  65,  Ix>ndon  Wall,  Ijondon,  E.  C,  Eng.  Mine  office:  Parral, 
Chihuahua,  Mex.  FJarl  of  Denbigh,  chairman;  P  owl  and  C.  Fielding,  con- 
si  dting  engineer;  James  Hyslop,  mine  manager;  IL  A.  Searle,  secretary. 
Organized  April  18,  1903,  with  capitalization  £375,000.  shares  £1  par;  issued, 
£280/217-  Lands,  25:1  acres,  carrjnng  gold,  silver,  copfier,  lead  and  line 
ores,  undergoing  development.  Shipments  are  made  to  nearby  smelttirs,  and 
profits  earned  in  fimt  18  months  are  given  by  company  aa  in  eoLcem  of  1^22,000^ 
Company  propot&cs  buUding  a  reduction  plant  at  the  mines. 


SAN  FRANCISCO-SAN  JUAN.  999 

SAN  FRANCISCO  MnaNG  CO.  MEXICO. 

Mine  office:  Autl^,  Jalisco,  Mexico.     L.  E.  Fuller,  president.    Organized 
1905,  to  operate  in  the  AutUn  district. 
SAN  FRANCISCO  MINING  CO.  MEXICO. 

Office:  care  of  J.  G.  Pritchard,  vice-president  and  general  manager, 
Bisbee,  Ariz.  Mine  office:  Arizpe,  Sonora,  Mexico.  H.  M.  Whitney,  presi- 
dent; Fred  C.  Hagen,  secretary;  W.  E.  Tester,  assistant  secretary; 
J.  W.  Wood,  treasurer;  Peter  Pitz,  superintendent.  Organized  October  23, 
1905,  under  laws  of  Arizona,  with  capitalization  $60,000  shares  $10  par. 
Lands,  16  pertenencias,  also  exploratory  rights  over  4  square  miles  of  ad- 
jacent lands.  Property  shows  several  veins  of  SO*'  to  9'  width,  giving  good 
assay  values,  mainly  in  gold  and  silver,  with  from  a  trace  to  7.19%  copper, 
and  up  to  50%  lead. 
FDfCA  SAN  JOAQUIN.  CUBA. 

An  old  and  idle  mine,  about  30  miles  northeast  of  Cienfuegos,  Cuba, 
worked  intermittently,  1856-1885.  Ores  were  shipped  to  Swansea  and  the 
United  States  for  smelting,  and  are  said  to  have  returned  an  average  of  nearly 
20%  copper.  Vein  ranges  up  to  SO'  in  width,  carrying  cuprite,  melaconite, 
azurite,  bomite  and  chalcopyrite. 
MINA  SAN  JOSt,  CHILE. 

Mine  office:  care  of  Silva  y  Rivas,  owners,  Tamaya,  Ovalle,  Chile.     Mine, 
opened  1844,  was  517'  deep,  at  last  last   accounts. 
SAN  JOSt  CONSOLIDATED  MINING  CO.  MEXICO. 

Mine    office:  Nocozari,    Moctezuma,    Sonora,    Mex.     Organized    under 
laws  of  Arizona  and  protocolized  in  Mexico.     Lands,  circa  100  acres,  lying 
near  the  Moctezuma  Copper  Co.,  showing  a  vein  of  5'  to  12^  \indth,  carrying 
values  mainly  in  silver  and  lead,  with  small  gold  and  copper  values. 
SAN  JOSt  MINING  CO.  CUBA. 

Succeeded,  circa  1902,  by  El  Cobre  Mines. 
MINAS  SAN  JOSt,  SAN  MIGUEL  y  EL  BRUJO.  SAN  SALVADOR. 

Office  and  mines:  care  of  Luna  Hermanos,  owners  and  managers,  Met- 
apiHf  San  Salvador,  Central  America.  Ores  carry  copper,  gold  and  silver. 
Have  steam  power  and  a  smelter,  employing  circa  250  men,  at  la.st  accounts. 
COMPAltU  MINERA  SAN  JUAN.  MEXICO. 

Mine  office:  Puerto  de  Muleje,  Baja  California,  Mexico. 
MINA  SAN  JUAN.  CHILE. 

Mine  office:  Copiap6,  Atacama,  Chile.     D.   Tomds  Marambio,   owner. 
Deepest  shaft,  circa  1,800'.     Was  worked  originally  for  silver,  but  copper 
values  predominate  at  depth. 
MINA  SAN  JUAN.  SPAIN. 

Mine  office:   Paimogo,  Huelva,  Spain.     Don  3os6   Dc  Soto,   manager. 
Lands,  102  hectareas,  including  4  old  mines.     Presumably  idle. 
MINA  SAN  JUAN  DE  MALAJA.  CUBA. 

A  promising  prospect,  with  a  100'  gossan  capping,  about  6  miles  north- 
east of  Santa  Clara,  Cuba 
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SOCrEBAD  MI!fERA  SAH  JUAK.  CHILE. 

Dffice:  Cftlle  Prat,  55,  Valparaiso,  CMle.  Mine  office:  Higuera,  Co- 
quinibo^  Chile.  Employs  170  men.  Gyillenno  Lyon,  president;  Jof6  M&riA 
Mufioz,  R.f  managing  director;  prweding  iifRcera  E.  A.  Sandiford,  Ruperta 
Alvarez  and  Cirilo  Armsitrong,  directors;  Miguel  Scantlebury,  general  mana- 
ger; Ricardo  Spargoe,  mine  superintendent;  RicArdo  Everett»  smelter  super- 
intendent. Organized  vmder  kw«  of  Cb'de,  with  capitalisation  f  1,000,000, 
Chilean,  |mr  $20,  paid  in  $10,  in  $300,000  preferred  and  $700,000  common 
stock.  Semi-annual  meetings  are  held  March  and  September 

Lands,  29  claims,  area  G6  heetareaa,  also  a  9-heetarea  millsite,  in  the 
Higuera  diatrict,  Countrj^  rockj<  are  granite  and  diorite,  showing  S  strong 
parallel  vems,  ojyeneti  by  a  large  ti  umber  of  tun  neb  and  by  the  following  sliafts: 
Casss,  70';  Ajo,  ,500';  Aguihis,  240';  Rosario,  3^XK;  Codnera,  240';  Caprieiosa, 
TOC;  San  Juan,  1,200';  Icrma,  200';  San  Pablo,  60<y.  Mines  are  estimated 
to  have  20^000  tons  of  ore  blockcni  out  for  ^toping. 

Mines  were  opened  1820,  and  have  been  in  continuous  operation  since. 
The  power  plant  includes  6  hoists,  aggregating  ISO  h.  p.,  good  for  l.OOC 
depth,  7  driving  engines,  and  a  Siemens  &  Halske  electric  plant  for  lighting 
purposes  and  for  driving  4  electric  rock  drilb,  of  the  jriame  make.  Buildings 
include  a  100x100'  marliine-shop,  a  30x30'  (^arpenter  t;hop  and  a  30x30^ 
smithy,  all  of  wood,  and  about  50  dwellings  for  employes. 

Company  ha^  two  timclters,  one  at  l4i»  C^&a^  mine,  and  the  other,  which 
is  the  mon^  important,  in  a  valley  below  and  about  one  mile  distant  fn>m 
the  mines,  from  which  ore  is  received  in  carts.  The  two  smelters  have  a 
combineii  capacity  of  230  tons  daily.  Ecjuiprnent  includp4j  12  Idln  calci- 
ners,  a  120'ton  rectangular  blast-furnace  and  seven  16-ton  reverbcratory 
fumacci«,  Pnxhict  is  a  matte  of  50%  average  copper  tenor*  sent  to  thcs 
works  of  the  Societlad  Cliilena  dc  FundicionciS,  at  Cmayac^n,  for  refining, 
Nearest  shipping  point  i«  the  port  of  Potomlillo  distant  9  miles  from  the 
f^melter.  Fuel  is  soil  coal,  costing  $30,  ChUean,  per  ton.  and  coke,  costing 
$35  per  ton,  Chilean.  Average  ct>st  of  mining  is  S3  Chilean,  fjer  long  ton, 
and  of  smelting,  SIO,  Chilean,  per  ton.  Ores  treated  average  8%  copper. 
Production,  tirst  5  montlus  of  1906,  was  circa  1,000  tons  fine  copper,  and  for 
UK}5  \H  t^stimatcd  at  4,7.50,000  lbs.  fine  copper. 
SAN  JUAN  MINING  CO.  COLORADO, 

Mine  ^itBce:   Central  City,  Gilpin  Co.,  Colo.     J.  I.   Perkins,  manager, 
at  la.st  account.^*,     ( )res  carry  gold,  silver  and  copper,     Has  steam  powder. 
SAN  JUAN  SMELTING  &  REFINING  CO,  COLORADO. 

Property  iKindcii,  Decerrdwr  13,  1906,  to  Ross  Mining  ^  Milling  0>, 
MINAS  SAN  LORENZO  y  ALLENDE.  MEXICO. 

In  tlie  rres  district  of  Sonora.  Mexico.    Frederick    A.    Piatt,    owner. 
Lands,  36  pertenencias,  area  circa  90  acres.    The  8an  Ijorenzo  han  a  4'  vein, 
assaying  as  tugh  as  18%  copper  and  30  ok.  nilvcr  per  ton.    The  AUende  is 
nnt  so  rich,  but  in  ^aid  to  h<i  a  promi^^ing  property.     Presumably  idle. 
COMPAiJiA  BENEFICIADORA  SAN  LUIS.  MEXICO* 

Works  ofhce:  San  Luis  do  la  Paz,  Ctuanajuato,  Mimco.    The  smelter 
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b  known  as  the  Ojo  de  Agua.     Production,  1903,  was  29,054  lbs.  fine  copper. 
COMPAf^  MINERA  SAN  LUIS.  MEXICO. 

Property,  at  TepezaU,  Aguascalientes.  Mexico,  sold  to  Aguascalientes 
Metal  Co. 
SAN  LUIS  MINING  CO.  MEXICO. 

Office:  27  William  St.,  New  York.  Mine  office:  Gabriel,  Durango, 
Mexico.  Employs  1,000  men.  Walter  S.  Logan,  president;  W.  J.  Robin- 
son, vice-president;  Myra  B.  Martin,  secretary  and  treasurer;  preceding  offi- 
cers, Seymour  W.  Tulloch,  Angel  L.  Negrete,  J.  Edward  Layne,  Walter 
S.  Perry  and  Ck)l.  Britton  Davis,  directors;  Louis  Ross,  general  manager; 
W.  Tom^  Moore,  assistant  manager;  Lloyd  Roby,  superintendent;  An- 
drew Macfarlane,  mine  superintendent;  H.  G.  Elwes,  mill  superintendent; 
Sydney  D.  Tyler,  engineer.  Organized  November  16,  1900,  under  laws 
of  West  Virginia,  and  capitalization  increased,  1905,  to  $3,000,000,  shares  $1 
par.  Statement,  as  of  date  January  1,  1906,  by  company,  gives  liabilities 
of  S44,068.70  and  cash  on  hand  $35,450,  with  $44,600  due  the  company. 
Annual  meeting,  second  Wednesday  in  April.  First  dividend,  1%,  was  paid 
January,  1906,  and  a  second  dividend  in  July,  1906. 

Lands,  64  groups  of  claims,  area  1,241  acres,  also  a  25-acre  millsite, 
35,000  acres  of  timber  and  grazing  lands  and  8,000  acres  miscellaneous  lands, 
in  the  San  Lucas  and  Panuco  de  Ck)ronado  districts  of  Durango.  Miscellan- 
eous holdings  include  El  Cura  ranch,  of  35,000  acres,  which  furnishes  mine 
timber,  cereals  and  vegetables  for  workmen,  and  is  being  stocked  with  cattle. 
During  1905,  mineral  lands  of  160  acres  area  were  bought,  giving  total 
holdings  of  506  claims,  at  end  of  the  year. 

Country  rocks  Are  limestone  and  porphyry,  carrying  fissure  and  contact 
veins.  The  different  properties  of  the  company  show  64  veins  of  various 
sizes,  degrees  of  mineralization  and  promise,  of  which  6  are  being  developed, 
these  being  estimated  by  company  to  carry  an  average  of  3%  copper,  12% 
lead,  1%  zinc,  35  oz.  silver  and  $4  gold  per  ton,  mainly  from  sulphide  ores, 
the  various  mines  having  3  miles  of  underground  workings,  estimated  to 
show  300,000  tons  of  ore,  with  200,000  tons  blocked  out  for  stoping.  The 
estimate  of  average  values  is  more  conservative  than  previously  given  by 
the  company,  and  presumably  is  more  nearly  correct.  Mines  were  discov- 
ered circa  A.  D.  1650,  and  were  worked,  more  or  less  irregularly,  until  1830, 
when  closed  on  account  of  water  and  Indian  troubles,  until  reopKmed,  1901. 
by  the  present  company. 

The  San  Luis  mine  shows  a  large  body  of  copper  ore,  mainly  low  in  grade, 
but  with  some  high  grade  silver  ore.  During  1905,  2,153'  of  development 
work  was  done  in  this  mine,  and  for  all  properties,  development  during 
4905  was  6,675',  giving  a  total  of  17,314'  of  workings,  at  the  end  of  the  year. 

The  Potosina  mine  had  1,994'  of  development  work  in  1905.  The  west- 
em  end  of  this  mine  shows  a  considerable  body  of  ore  of  smelting  grade, 
and  a  large  quantity  of  milling  ore,  the  sixth  level  making  an  exceptionally 
good  showing.    A  new  hoist  is  to  be  added  and  2  more  levels  opened. 

The  San  Gonzalo  mine  was  350'  deep  in  August,  1905,  showing  ore  of 
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SOCIEDAD  MINEIRA  DE  SAK  OTGUEL  DE  HUELVA. 

S^iccooded^  OrtoV*i*.  IW4,  by  Siin  Miguel  Copper  Mines^  Ltd. 


SPAIN. 


,  A. 


MEXICO. 
ARGE1TTI5A. 

MEXICO. 

Arbide  and  Robert c 


SPAIN. 
Mine  oiBce:   Znlamea 

agent,     Capitalizat  ion , 


COMPASIA  MINERA  DE  SAW  MIGUELITO* 

Mine  office:  Cumpas,  Mocteauma,    Sonora,  Mexico. 
MlNA  SAN  PEDRO. 

Owned  by  Faniatina  Development  Corporation,  Ltd, 
MINA  SAN  PEDRO. 

Mine  office:  C-cdrai,  San  Luis  Potosi;  Mexico.     J 
Yrizar,  owTiers, 

SOCI^Tfi  ANONYME  DES  MINES  DE  SAN  PEDRO. 
Office:  Rue  de  Chateaudun,  M,  PuriH,  France 
La    Real,    Hudva^    Spain.     Don    Carlos    Marehal, 
450,000  franco.     Lands  include  the  Barrauco  de  los  Buyee  group  of  10  old 
mines,  areii  1(>7  hectarc^ts. 
SAN  PEDKO  COPPER  CO.  NEW  MEXICO. 

Mine  office:  San  l\*dro,  Santa  F6  Co.,  N.  M.     Idle  for  several  years, 
COMPASIA  MINERA  DE  SAN  PEDRO  DE  NOLASCO.  CfflLE. 

Mine  office:  San  Pe«iro  de  Nolasco,  Victoria^  Chile.     Owns  the  Carlotta 
mine,  openetl  A.  D.  1795.  which  is  developed  by  a  700'  tunnel. 
MINA  SAN  PIO.  MEXICO, 

Olhce:  care  of  Spencer  C.  Richardson,  owner,  40  Water  St,,  Bofi^ton, 
Mass,  Is  located  12  huurt*' horseback  ride  southwest  of  Ameca,  Jalisco,  Mex. 
MINA  SAN  PLATON.  SPAIN. 

Otiii'c:  care  of  Don  .Antonio  Rui«  Concola,  Sevilla,  Spain,     Mine  office: 
Almondater,  Huelva,  Spain.     Lands,  46  hectareas.     Idle  for  several  years. 
SAN  RAFAEL  COPPER  MINING  CO,  MEXICO. 

Letter  rctiiniwl  tmclainiwl  from  former  offito,  Tucson,  Aria.  Mine 
olTicc:  Hermo^iillo,  Sonora,  Mexico.  Organized  »mder  laws  of  Arizona, 
with  capitalization  SL500,[X>0.  I^ands,  200  pertenencias,  including  the 
Randolph  and  other  mines,  IG  miles  northeast  of  Hermobillo,  having  about 
IJOO'  of  ripvelopment  work.  Company  waa  said  to  plan  building  a  smelter, 
to  Imve  2  reverberatory  furnaces. 
SAN  RAFAEL  MINING  CO.  MEXICO, 

Office  and  mine:  Ameca,  Jalisco,  Mexico.  Lands^  sundry  claimny 
circa  21  miles  west  of  Ayutla*  two  days*  ride  by  trail  from  Amecxi.  lying  on 
the  eastern  til  ope  of  tlie  C'ac*>nia  rivlge.  Topography  is  rugged,  and  claiuxj*  are 
well  located  for  development  by  tunnel.  The  mountains  show  a  "^ide  belt 
of  parallel  veins,  with  quartz  gangue,  traversing  diorite.  Mine  is  an  antiguft, 
rarr>'ing  values  mainly  in  lead,  zinc  and  silver  Fxiuipment  includes  a  water 
fxiwer  ioiitallation,  5-st4imp  mill,  cyanide  plant  and  patio, 
SAN  FEMO  COPPER  CO.  ARIZONA, 

A  8pectnd  c'Offwration,  organised  under  the  laws  of  West  Virginia,  as 
the  astral  body  of  the  t>p|wr  HfAh  Mining  C>>,,  with  capitali;6ation  $300,000, 
later  incn^aned  to  |2,O0O.fXX),  without  thr  knowlcfige  or  consent  of  the  shar©- 
holdcr6,which  once  had,  or  wa^  supposed  t^  have  had»  some  i^iort  of  a  claim  to 
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three  claims  of  some  sort,  in  the  Dragoon  Mountains,  Cochise  coimty,  Arizona. 

Diaphanous. 

HACIEIVBA  D£  SANTA  BARBARA.  PERtJ. 

Works  office:  YauH,  Junin,  Peni.  Dr.  O.  Valentine,  manager;  B.  F.  Slater, 
superintendent.  Property  is  a  reduction  plant,  located  6  miles  from  Moro- 
cocha  by  trail,  and  circa  25  miles  from  the  same  point  by  rail.  Ore  is  delivered 
by  llamas,  carrying  100  to  110  pounds  each,  at  a  freight  rate  of  $2  to  $2.50  per 
iOn,  with  which  rate  the  railroad,  owing  to  heavy  grades*  and  heavy  capital- 
ization, eannet  compete.  Equipment  includes  a  20-ton  Krupp  ball  mill, 
jigs,  spitzkasten,  centrifugal  separators,  centrifugal  dryer,  6'  pulp-mill  and  a 
Van  Meter  oil  concentrator.  Plant  is  operated  by  a  60-h.  p.  turbine. 
MINA  SANTA  BEATRIZ.  MEXICO. 

Mine  office:  care  of  Richard  Pearce,  superintendent,  Magdalena,  Sonora, 
Mexico.     Has  steam  power.     Presumably  idle. 
SANTA  CECILIA  COPPER  MINING  CO.,  LTD.   ' 

Wound  up,  July,  1901. 
SANTA  CRUZ  COPPER  CO.  MEXICO. 

■  Mine  office:  Santa  Cruz,  Arizpe,  Sonora,  Mexico. 
SANTA  CRUZ  MINING  CO.  ARIZONA. 

Office:  368A  Live  Stock  Exchange,  Kansas  City,  Mo.  Mine  office: 
Patagonia,  Santa  Cruz  Co.,  Ariz.  Employs  25  men.  W.  W.  Hall,  president; 
W.  B.  Barnes,  vice-president;  Geo.  W.  Bolen,  secretary  and  treasurer;  Wm.  M. 
Schwartz,  general  manager;  J.  A.  Tustin,  superintendent.  Organized  October 
5,  1901,  under  laws  of  Arizona,  with  capitalization  $1,000,000,  shares  fl  par. 

Lands,  6  claims,  area  124  acres,  in  the  Harshaw  district, /showing  several 
fissu^  veins,  of  about  20'  average  width,  giving  a  general  average  assay  of 
8.5%  copper,  20  oz.  silver,  5.09%  nickel  and  $25  gold  per  ton,  mainly  from 
chalcocite.  Development  is  by  2  shafts,  deepest  150',  at  lost  accounts,  but 
supposed  to  be  sinking  for  the  500'  level.  Mine  was  discovered  1860,  opened 
1890,  reopened  1900,  and  after  a  period  of  inactivity  work  was  resumed  Jan- 
uary 1,  1906.  Management  considered  good,  and  property  of  promise. 
SANTA  EMILIA  COPPER  CO.  MEXICO. 

Office:  69  Wall  St.,  New  York.  Mine  office:  Coapa,  Michoacin,  Mexico. 
Employs  60  men.  A.  J.  ii^eyton,  president  and  general  manager;  Geo.  W. 
Lockwood,  vice-president?  Manuel  L.  Ward,  secretary  and  treasurer;  Jos.  G. 
Collinson,  superintendent;  J.  R.  Crum,  engineer.  Organized  1899,  under  laws 
of  Delaware,  with  capitalization  $1,000,000,  and  reorganized  January,  1905, 
under  laws  of  Maine,  with  capitahzation  $2,000,000,  shares  $1  par.  Of  the  in- 
crease in  stock,  $500,000  was  given  shareholders  as  a  stock  dividend,  and 
$500,000  in  shares  placed  in  the  treasury,  for  development  purposes. 

Lands,  113  acres,  in  the  Tacambara  district,  including  a  30-acre  property 
adjoining  the  original  tract,  taken  over  from  the  president  and  paid  for  in  shares 
from  the  new  treasury  stock.  Property  is  24  miles  from  nearest  station  on  the 
Mexican  National  Railroad,  but  A.  J.  Peyton  &  Co.  are  said  to  be  building  a 
railway  to  within  3  miles  of  the  mines.  Principal  development  is  by  the  Nap- 
oleon tunnel,  1,200^  long,  and  by  a  600'  2-compartment  shaft.     Equipment 
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inelu<les  agootlsteam  plaut,  mine  liuildin^,  and  aei'ommodationa  for  workmen. 
At  last  liccount.s  jiiiness  were  iintiergLfing  devvlnprnent,  without  showiiig  0x0 
in  pjiyabit*  ijuanlilies,  but  fouditiuDs  were  considered  encouraging,  by  Uw 
iiianHgiTnoiit. 

SANTA  EULALIA  MINING  &  MILLING  CO.  MEXICa 

Otfice:  12  iState  St.,   Clurago,   Ilk.     Mine  office:  Velardefia,   Duranga 

Mi3X,     Conrad  Auw,  president;  Henry  Grant,  aecrctary;  Wm.  J.  Auw,  uiana- 

ger.   Haji  a  32.V  muin  shiift  and  a  220'  tunnel,  developing  ores  of  lead,  coppei. 

old  and  silver.     Has  gasoline  power.     Employed  circa  100  men,  at  but 

C(!OUnt8. 

'  MINA  SANTA  F^.  MEXICO. 

Mine  office:  Teupa,  Tabasco,  Mexico,  This  mine,  formerly  held  by  the 
Chiapas  Mining  Co.,  is  deveJopcwl  by  a  1,5<>0'  tunnel  and  a  200*  main  sliaft. 
tshowing  a  fnineraliztnl  zone  of  circa  100  meten*  widtli,  as  a  contact  vein 
between  diorite  and  Umest<one,  apparently  foniied  by  contact  metainorpbism. 
Values  are  mainly  in  argentiferous  and  auriferous  copper  ore,  but  the  ore  iii 
very  complex ,  carrjdng  cuprite,  malachite,  lx*mite,  cliaU-opyrite,  tetraliedrite, 
chrysocolla,  sphalerite,  galena,  and  free  gold,  associated  with  iron  pyrites, 
wath  a  gangue  that  is  mainly  wt^llastonite,  a  silicate  of  calcium.  The  best  g^ad^ 
of  concentrating  ore  m  mainly  Ijonnte,  diKsenniiated  in  a  gangueof  wolla^^tonite 
and  garnet  crystals.  Prtiperty  has  water  jxnver.  a  30-stanip  milK  UK)-ton 
concnitnitor  and  75-ton  hUieUer,  and  in  1903  niade  168,050  kgs.  fine  copfier* 
SANTA  Ft  GOLD  &  COPPER  MINING  CO,  MEXICO. 

Mine  oflicef^:  Alamos,  Bonora,  Mejt.,  and  El  Fuerte,  Sinaloa,  Mex.  Is 
rnntnctUeti,  through  stock  ownership,  by  International  Copper  &  Gold  Co, 
Lands,  8  groups,  in  the  states  of  Sonom  and  Sinaloa,  La  Josefita  group, 
area  50  hectart»as,  in  Sonom,  near  the  Sinaloa  line,  is  said  to  kIiow  an  80*  ore 
IxMly,  giving  asisay«  of  25%  to  28%  copper,  with  a  goo<i  surface  showing.  It  is 
planned  to  develop  this  group  by  t-t carrying.  La  Austmlia  group,  20  claimi$» 
nt^r  El  Fwerte.  Sinalna,  Is  opened  by  a  70'  two-compartment  sliaft,  showing 
a  r  pay  streak  of  bonanza  ore,  aH^aying  15%  copper  and  1,212  oz,  silver  i>cr 
ton.  La  Sorteo  group,  10  j>ertenericias,  7  iiiile^  from  San  Bernardo,  haj*  a  30' 
vein,  opened  by  a  150'  tunnel,  giving  good  assay  values  in  gold,  silver  and 
copper.  El  Negro  group,  14  porteneucia**,  carries  gold  and  silver.  The 
Piedregal  group,  15  pertenencias,  is  a  little  east  of  El  Negro,  l^a  Higuera  group, 
8  pertenencias,  in  y<inora,  shows  a  16'  |3aystreak  in  a  50'  vein,  carrying  mainly 
silver  value.^.  El  Nifio  grcmp,  10  pertenencias,  30  miles  «>uthwc6t  of  San 
Bernardo,  gives  good  assay  values  in  gold,  silver  and  lead.  The  ZajcBX^*^i» 
group,  10  pprtcncncia^,  carries  gold. 
SANTA  Ft  GOLD  k  COPPER  MUflNG  CO-  NEW  MEXICO. 

Office:  11  Broad>Nay,  Now  York,  Mine  office:  8an  PtM^ro.  SantA  F^ 
Co.,  N.  M.  Idle.  J.  H.  Susmann,  president;  E.  H.  Westlake,  eecrelary 
and  treasurer;  Organized  1899,  under  Iaw\i  of  New  Jersey,  with  capital- 
ixation  S2,500,O^X),  shares  $10  par,  as  a  reorganijtation  of  the  original  8a.nta 
F6  company,  formed  1H88,  and  bankrupt  1892.  Preaent  company  b«^n 
bUBinees  wth  $500,000  ca^ih;  bahvnce  of  assets.  Jan.  1.  1905,  wan  $150,28d.24 
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Annual  meeting,  fourth  Tuesday  in  January.     State  Street  Trust  CJo.,  Bos- 
ton, registrar;  Old  Colony  Trust  Co.,  Boston,  transfer  agent. 

Lands,  3,400  acres  mineral  property  and  46,000  acres  miscellaneous  lands, 
latter  including  coal  areas  of  promise,  all  in  the  old  San  Pedro  land  grant. 
>Une  is  opened  by  a  single  shaft,  on  a  blanket  vein  of  sulphide  ore  150'  to 
175'  thick,  dipping  at  an  angle  of  less  than  15°.  About  half  the  ore  body 
is  workable,  though  low  in  grade.  Ore  smelted,  1901,  gave  average  returns 
of  4.75%  copper,  $1.50  silver  and  $1.50  gold  per  ton,  slags  showing  about 
0.5%  copper  only.  It  has  been  alleged  that  mining  and  smelting  costs 
were  about  $7  per  ton  of  ore,  but  this  figure  undoubtedly  is  too  low.  Ore 
is  silicious,  requiring  heavy  iron  and  lime  fluxes.  The  mine  is  said  to  have 
ore  reserves  of  about  30,000  tons,  blocked  out. 

The  smelter,  with  two  125-ton  furnaces,  was  blown  in  Jan.  1,  1901, 
and  blown  out  in  the  following  Nov^nber.  The  mine  and  smelter  are  21 
miles  from  the  Santa  F6  Central  Railroad,  with  survey  made  for  a  connecting 
line.  Much  trouble  was  experienced  in  smelting,  from  shortage  of  coke  sup- 
ply and  inadequate  transportation  facilities.  To  operate  the  property  to 
advantage,  ore  should  be  concentrated,  to  obviate  the  smelting  of  an  im- 
mense amount  of  barren  material,  in  both  ore  and  fluxes,  and  proper  railroad 
connections  are  imperatively  demanded  for  profitable  operations  The 
only  work  done,  since  1902,  has  been  the  boring  of  543'  of  diamond  drill  holes 
It  has  been  said  that  the  ore  was  worked  out,  but  this  does  not  seem  pos- 
siUe.  Property  is  considered  promising,  if  given  good  transportation  facilities. 
SANTA  F£  MXimiG  &  REDUCTIOII  CO.  NEW  MEXICO. 

Letter  returned  unclaimed  from  alleged  mine  office,  Santa  F6,  N.  M. 
COMPAltU  SANTA  INES  y  MOROCOCHA.  PERl}. 

Office:  193  Calle  de  Aparicio,  Lima,  Peru.  Mine  office:  Morococha, 
Junin,  Peni.  Employs  120  men.  Roberto  Pflucker,  president;  Leopoldo 
Pflucker,  vice-president;  Porfirio  Silva,  secretary  and  treasvirer;  Vicente 
Pazos  y  Sacio,  general  manager;  Le6n  Torres,  mine  superintendent.  Or- 
ganized under  laws  of  PerVi,  with  capitalization  1,200,000  sols. 

Lands,  120  mining  claims,  area  240  hectareas,  also  the  Hacienda  Mor- 
ococha, area  56  square  kilometres,  in  the  Tuctu  district  of  Yauli,  Junin, 
Peni.  Mining  lands  carry  sundry  fissures  and  contact  veins  between  dio- 
rite  and  limestone,  these  averaging  about  one  metre  in  width  and  carrying 
values  up  to  25%  copper,  with  average  returns  of  circa  16%  copper  and  16 
oz.  silver  per  ton,  from  sulpho-arsenide  ores  of  copper.  The  mines  are  opened 
by  the  Ausiliar  tunnel  of  300  metres,  La  Media  Falda  tunnel  of  600  metres, 
and  La  Laguna  tunnel  of  circa  800  metres  length,  with  a  total  of  about  3,000 
metres  of  undergroimd  openings,  estimated  to  show  about  20,000  tons  of 
ore,  blocked  out  for  stoping.  Mine  is  operated  by  electricity,  furnished  by 
a  40-kw.  Siemens  &  Halske  generator,  with  3  electric  drills,  and  is  served 
by  the  Ferrocarril  Central  de  Peni,  tracks  of  which  touch  the  mine. 

Country  coal,  costing  about  $9  per  ton,  is  used  for  fuel,  and  cost  of  min- 
ing is  given  by  company  as  averaging  about  $2.50  per  ton.  Product  is 
diessed  to  an  average  copper  tenor  of  about  25%  and  sold  to  the  Casanalca 
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smelter  for  reduction.     Production,   1905,   wae  circa  3,600  metric  tons  i 
ore,  carrying  about  2,000,000  lbs.  fine  copper.     Company  planned  building 
a  lOD-tcn  smelter,  but  ai  last  accounts  the  property  was  under  option  to  Measra, 
Haggin  &  McKini,  presumably  for  the  Cerro  de  Pasco  company, 
MINA  SANTA  MARIA,  HONBUKAa 

An  undeveloped  property  at  Cbmayagua^  Honduras,  asserted  to  be  a 
mountain  of  ore,  ten  miles  in  circumference,  asa&ym^  10%  to  75%  copper, 
which  is  a  pretty  Ntiff  claim. 
COMPASIA  MIHERA  SANTA  MARIA  DE  LA  PAZ,  MEXICO. 

Office:  10  Cmco  de  Mayo,  San  Luis  Potosf,  S,  L.  P.,  Mex,  Mine  office: 
Matehualii,  S.  L.  P.,  Mejt.  Pedro  Barrcnchia,  president;  Rafael  G.  Bar- 
renchia>  secretary;  W.  B.  A.  Dingwall,  manager;  Job^  Torres,  superintend- 
ent. Mincsj  exten.sively  dcveloi>ed,  carry  auriferous  and  argentifemus  lead 
and  copper  orcB,  Has  st(»am,  electric  and  gaa  power,  Cliilean  mills,  Blake 
crushers,  smelter  with  two  40-'ton  funiaces,  and  a  300-ton  concentrator. 
Employs  circa  1,500  men,  and  is  a  considerable  producer  of  lead  and  silver, 
with  smaller  by-prod urts  of  go!d  and  copper. 
SANTA  MARIA  MEXICO  MINING  ASSOCIATION,  »IEXICO. 

Office:  Merrill  Bldg.»  Milwaukee,  Wis.  Mine  office:  Parral»  Cbihuahiim, 
Mexico.  Employs  15  men.  Wra,  G.  Gniber,  proKidi/nt  and  general  man- 
ager; Arthur  H*  G ruber,  secretary  and  treasurer;  preceding  oHlcers  and  Rev. 
Alois  Plut,  direct<ars;  Dr.  Clias,  Yetmar,  vice-president;  A.  S.  Mitchellt  con- 
sulting cufpnecr;  Fh^nry  Bit-^eh,  superintendent.  Organised  under  law8  of 
Wisconsin,  with  capitalization  S250,000,  shares  $1  par,  and  is  conducted  as  a 
close  corffOration. 

Lands,  50  claims,  in  3  groups,  known  lus  La  Lolita,  La  Viola,  and  Santa 
Clara,  located  in  the  Gallejino  district  of  Chihuahua,  in  the  San  Bias  moun- 
tains of  tho  Siemi  Madre  range,  6(>  mile^  south  of  El  Paacs  midway  Ix^twoen 
and  25  miles  from  the  Mexican  Central  and  Sierra  Madre  Pacifico  railways. 
PKneipal  development  is  on  La  Loltta  group,  which  ha^  shafts  of  75'  and 
150',  .showing  rich  oxidized  ores,  aaaaying  up  to  70%  eopper,  Bhipmenta 
from  which  liave  averaged  15%  copper.  In  June,  19CM,  had  2G0  tons  of 
high  graiie  ore  ready  for  shipment.  Company  plans  installing  a  power 
ptant. 
SANTA  RITA  COPPER  MINING  &  SMELTING  CO.  'ARIZONA. 

Disappjeared  from  former  office,  IWiQ  Chemic-al  Bldg.,  St.  Louis,  Mo, 
Organised  June,  1901,  under  laws  of  Arizona,  with  cupitalization  $3,000,000, 
shapes  $1  par,  Chimged  officers  repeatedly,  and  was  a  mere  stock- julibing 
scheme-  Lands  claimeil  were  in  the  Tindttll  district,  Santa  Hita  Mountains, 
38  milc»  south  of  Tucson,  Arizona.  Fully  described  in  Volume  V, 
SANTA  RITA  MINING  CO.  NEW  MEXICO, 

Oflicc!:  a*!  Anici^  Bhlg-i  Boston,  Mass,  Mine  office:  Santa  Bita,  Grant 
Co.,  N.  M.  Employs  circ^a  100  n^en.  Albert  C.  Burrage,  pret^ident;  B.  B. 
Thayer,  cxint^ulting  engineer.  Capitalisation  $5,000,000,  shares  $25  par. 
Is  said  to  contemplate  reduction  of  capitahzation  to  $2,000,000,  Paid  m 
dividend  of  50  cents  per  share,  amounting  to  $100,000,  in  1904, 
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SANTA  RITA^AXTO  DOMINGO,  1009 

lAnds,  79  claims,  46  patented,  area  circa  640  acres,  near  Santa  Rita. 
Is  the  oldest  copper  mine  in  New  Mexico,  and  one  of  the  oldest  in  the  United 
States,  having  been  opened  A.  D.  1800.  The  mine  was  abandoned,  drca 
1820,  owing  to  the  Mexican  revolution,  and  was  reopened,  circa  1860.  De- 
vdopment  is  by  numerous  shallow  shafts,  No.  8  shaft,  with  two  compart- 
ments, is  214'  deep,  and  is  carrying  slopes  on  8  drifts.  No.  9,  a  2-compart- 
ment  shaft,  started  1906,  is  to  be  sunk  to  SOO'. 

Equipment  includes  a  180-ton  concentrator,  supplied  with  rolls  and 
Wilfley  tables. 

Company  is  exceedingly  secretive,  for  reasons  best  known  to  the  man- 
agement, but  is  supposed  to  be  cloedy  allied  ^ith  the  Amalgamated  Copper 
Co.  Production  was  one  carload  of  ore  daily,  at*  last  accounts,  and  pro- 
duction, for  1905,  is  estinmted  at  2,000,000  lbs.  fine  copper,  largely  secured 
by  leasers. 
SAHTA  ROSA  COPPER  CO.  ARIZOHA. 

Lands  sold,  circa  19Qp,  to  Detroit  Copper  Mining  Co.,  of  Arixona. 
SAHTA  ROSA  DEVELOPMEHT  CO.  MEXICO. 

Lett^*  returned  unclaimed  from  former  office,  Douglas,  Arix.  Mine 
oflloe:  Santa  Rosa,  Sonora,  Mex.  Chas.  A.  Overlock,  president;  D.  &  Hdler, 
vice-president;  Thos.  A.  Rendle,  secretary  and  general  manager.  Organ- 
ised September,  1903,  -under  laws  of  Arizona,  with  capitalization  $100,000, 
shares  $10  par.  Lands,  136  pertenencias,  in  the  Arizpe  district,  about  15 
miles  south  of  Dou^as  and  3^  miles  from  the  Naoozari  railroad,  showing  three 
contact  veins  between  porphyry  and  limestone,  de\'ek>ped  by  5  shafts  and 
5  tunnels.  Ores  carry  good  values  in  copper,  lead  and  silver,  with  small 
gold  values,  assays  having  been  secured  up  to  37%  copper.  35%  lead  and 
20  ox.  silver  per  ton.  Has  a  25-h.  p.  gasoline  hoist  and  50-h.  p.^gasoline 
air-compressor.  Idle. 
SAHTA  ROSA  DE  MAZAPIL  MIHIHG  CO.  MEXICO. 

Office:  20  Broad  St.,  New  York.     Mine  office:  MazapU,  Zacatecas,  Mex. 
Has  gold,  silver,  lead  and  copper  ores,  developed  by  a  1,500^  tunnel  and 
smkliy  shafts. 
MDTA  SAH  TELMO.  SPAIH. 

Owned  and  operated  by  Sociedad  Colectiva  Ibarra  Hermanos. 
MIHA  DE  SAHTIAGO.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  £1  Fuerte,  Stnaloa. 
Mexico. 
SAHTIAGO  COPPER  MIHIHG  CO.  CUBA. 

Succeeded,  drca  1902,  by  £1  Cobre  Mines. 
SAHTO  DOMIHGO  MIHIHG  CO.  MEXICO. 

Office:  care  of  W.  B.  I>avis.  president,  Guadalajara.  Mexico.  W.  M. 
Mathews,  vioe-prendent  and  general  manager;  Rufus  P.  March,  secretary 
and  treasurer;  Austin  G.  Brady.  comisKario;  Chas.  H.  Brooks,  superintendent. 
Organised  February  23.  1906.  with  capitalization  $5,000,000.  and  is  organ- 
ised under  laws  of  Mexico  also,  as  Santo  Domingo  Mining  Co..  S.  A. 

Property  is  the  Santo  Domingo  group,  in  the  Hoi^otipaquiUo  difftrict 
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of  Jalitvco,  and  the  Ipiana  mine,  in  the  Etzai  Ijiii  district  of  Jali&co.  The 
Saato  Domingo  i^roup  includes  11  properties,  mainly  iintigiia^,  area  166 
acre@«  said  to  f^Kovv  n  larpe  amount  of  ore  blocked  out.  New  development  is 
by  shaft  and  timnel,  said  t<i  nbow  ore  worth  $35  to  $40  p^r  ton»  to  the  value 
of  S9CK),(X)0,  the.se  fii^irt^  presumably  bcdng  in  Mexican  currency. 
SANTO  DOMINGO  SYNDICATE,  SANTO  DOMIIIGO  &  HAITI. 

Office:  care  of  E.  A.  Blanton,  Jr.,  general  maimger,  The  Bourse,  Pbila- 
delphiA,  Pa.  Mine  office:  Sim  Cristobal,  Santo  Domingo.  Capt,  J.  R.  De 
Lamar.  E.  P.  Earle,  G.  P.  Linckrnmnn,  L.  H.  Taylor,  Jr.,  W.  T.  White, 
Geo.  R,  Radford.  T.  C.  Ilidl  and  E.  T.  Lavino,  dirCTtoi^.  Organized  under 
lawB  of  New  Jersey ,  with  capitalisation  SlOO.OtJO.  Landw,  100  square  milee, 
in  the  republic.'*  of  Haiti  and  Santn  Domingo.  The  San  Francisco  HilL*  mine, 
near  San  Crktob^il,  Sfiuto  iXuningo,  m  said  by  Mr.  Blanton  to  show  a  body  of 
chalcopyrite  of  5O0'  widtli,  carrying  5%  to  20%  ctipper,  and  SI  to  Si 2. 50 
gold  per  ton.  Early  in  1906  a  hoist  and  pumps  were  being  installed,  and  in 
March,  194)6,  the  company  had  about  1 .000  men  building  a  42*  gauge  railroad 
I'D  the  mine,  which  it  was  hoped  to  complete  during  the  year, 
SANTO  NlSO  MINING  CO.  MEXICO, 

Letters  returned  vmt^laimcHi  from  former  officci  Monterey,  N.  L.,  Mex., 
and  former  mine  ollice,  Symon,  Dg«K,  Meat, 
SAN  TORINO  MINES.       *  GREECE, 

Letter  rcttmied  tinclaiincfl  from  fonner  mine  office,  San  Torino,  Greece, 
ts  owne<J  by  an  Austrian  company,  of  Triwite.    Ores  are  oxidee  and  carbonates. 
Idle  for  several  years*. 
SAH  TOY  MINING  CO.  MEXICO. 

Office:  IM'\  Wells  Bldg..  Milwaukee,  Wis.  Mine  office:  Santa  Eulalia, 
Chihuahua,  Mexico.  Sylvc«t<T  T.  pA'crett,  president;  Jc^iali  Quincy.  vice* 
president;  A.  S.  Witherbee,  8ecretar>^  and  treasurer;  li.  G.  Morambert,  mana- 
ger. Organized  under  lawt*  of  Maine,  with  capitalization  $2,500,000,  shares 
SI  par.  Control  ia  said  to  have  been  bought,  early  in  1906,  by  resident«  of 
Htteburg,  who  planned  extensive  work. 

Latiils,  5  groups  of  ctaim^s,  on  which  considerable  development  has  been 
^cured,  the  old  mine  openings  from  a  previcnut  ownership  aggregating  nearly 
10  milof^  length.  Ore  is  low  in  grade,  earrjnng  mainly  silver  values,  with  a 
little  copper  only,  with  excess  of  iron  Cbmpany  claimed  lo  liav©  200,000 
tons  of  ore  in  sight,  that  would  give  retumn  of  about  S8  per  ton,  but  probably 
Ixith  quiintity  and  qualily  of  ore  were  overestimated. 
SAN  XAVIER  COPPER  CO.  MEXICO. 

Office:  care  of  Wm.  Foster,  secretary,  Tucson,  Ariz.  Branch  office: 
care  of  Max  Muller,  treivsurer,  Hermosillo.  Sonora*  Mexico.  Mine  olBce: 
San  Xavier,  Sonora,  Mexico.  C  0.  Kountree,  president;  Gorge  Grunig. 
vice-president.  Organizcxl  undef  laws  of  Ariitona,  with  capitalisation 
SI, 000,000,  shares  SI  par,  Mexican  in  corf  Miration  is  theCompni^ia  Minora  de 
Cerro  Verde.  Lands^  1 ,440  pi^rt^nencia^s,  SO  miles  ea«t  of  La  Colorada,  also  300 
peHcnencias  lying  24  miles  to  the  southward,  and  circa  4  miles  north  of  the 
Yaqui  river. 
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SAPHO  MINING  CO.  NEVADA. 

Mine  office:  Ely  White  Pine  Cb..  Nev.  C.  P.  Webber,  manager,  at 
last  accounts.  Mine  shows  auriferous  oxidized  ores,  assaying  6%  to  22% 
copper,  with  paystreak  running  about  $30  gold  per  ton.  Has  steam  power. 
SARATOGA  PTRTTIC  SMELTING  CO.  COLORADO. 

Office:  204  California  Bldg.,  Denver,  Colo.  Mine  office:  Ironton. 
Ouray  Co.,  Colo.  Ores  cany  gold,  silver,  lead  and  copper.  Has  steam  power. 
SASAGATINI  MINE.  JAPAN. 

&line  office:  Hatazako-mura,  Kanoashi-gori,  Iwami,  Japan.  Has 
slightly  argentiferous  chalcopyrite,  associated  ^-ith  sphalerite,  ^ena  and 
arsenopyrite,  with  quartz  and  limestone  gangue,  in  numerous  contact  veins 
ranging  up  to  50^  in  width.  Production,  1900  was  62,961  momme  silver  and 
274,412  lbs.  fine  copper. 
SATER  COPPER  CO.  NEW  MEXICO. 

Office:  1512  Farmers  Bank  Bldg.,  Httsbuig,  Pa.  Mine  office:  Kenton, 
Oklahoma.  Chas.  L.  Medbury,  president;  Dr.  W.  W.  Wolfe,  vice-president; 
Geo.  W.  Charles,  secretary  and  treasurer.  Organized  December  19,  1903, 
under  laws  of  New  Mexico,  with  capitalization  $2,500,000,  as  a  reorganization 
of  the  Copper  Chief  Mining  Co.,  which  came  to  grief,  and  was  reorganized 
under  present  title,  by  Jared  Sater,  who  was  president  of  the  Sater  Copper 
Co.,  until  ousted  by  shareholders,  at  the  annual  meeting,  March,  1906. 

Lands,  27  claims,  area  510  acres,  also  a  5-acre  millsite,  in  the  Black  Mesa 
district  of  Union  county.  New  Mexico.  Country  rock  is  sandstone,  said  by 
company  to  show  7  fissure  veins,  of  which  2,  uiuler  development,  are  claimed 
to  average  6^  width  and  to  carry  an  average  of  14%  copper  and  15  oi.  sOver 
per  ton,  in  melaconite,  malachite,  azurite.  bomite  and  chalcop>Tite  Develop- 
ment is  by  shafts  of  85^  and  225',  and  by  tunnels  of  25',  50'  and  300',  esti- 
mated by  company  to  show  60,000  tons  of  ore,  which  b  excessive.  Has  a 
190-h.  p.  steam  plant,  and  2  hoists,  with  4  mine  buildings  and  an  18x70' 
milL     Nearest  railroad  is  33  miles  distant. 

Jared  Sater  was  dropped  from  the  management  at  the  last  election,  and 
promptly  begun  litigation,  ending  in  the  appointment  of  a  receiver,  drca 
Aprfl,  1906.  MiHon  Sater  accuses  Jared  Sater.  and  5  other  members  of  the 
Sater  family,  of  all  sorts  of  schemes  and  rascaUties.  Apparently  the  com- 
pany was  not  bom  ri^t,  and  can  best  serve  the  world  by  an  early  demise. 
SAUK  RIVER  MINING  CO.  WASHINGTON. 

Office:  327  Pacific  Blk.,  Seattle,  Wash.  >Iine  office:  Darrington,  Snoho- 
mish Co.,  Wash.  Harold  G.  Price,  president  and  treasurer;  Wm.  Van  Waters, 
secretary.  Organized  1898,  under  laws  of  Washington,  with  capitalization 
$200,000,  shares  50  cents  par.  Lands,  9  claims,  area  180  acres,  in  three 
groups,  carrying  3  veins  of  auriferous  and  argentiferous  copper  ore.  Vein 
at  Blue  Bird  group  is  claimed  to  be  98'  wide,  between  porphyry  and  slate, 
carrying  3  paystreaks.  of  2'.  4',  and  6',  balance  of  vein  being  a  low-grade  self- 
fluxing  concentrating  ore.  Idle  at  last  accounts. 
SAULT  GRAY  COPPER  CO.  ONTARIO. 

Absorbed,  circa  1903,  by  Coppet  Queen  Mining  Co..  Ltd. 
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SAULT  PROSPECTING  &  DEVELOPMENT  CO.  ONTAMO. 

Suixreetiecl,  vkvii  19U;3    by  Co|>i*er  Queen  Mining  Co.,  Ltd 
SAUX  HEAD  COPPER  MINING  CO..  LTD.  MICmGAH. 

Office:  30  Home  Bank  Bldg.,  l^Jetmit,  Mich.  Mine  oflice:  Marquette, 
Marquette  Co.,  Mich.  Employs  S  men.  Clias.  A.  Stringer,  president  ami 
general  manager;  Frank  M.  Moore,  vice-president;  J,  G»  Krieg*  secretary; 
Chas,  M.  Miller,  tn^tiwurer;  piTroding  officers  and  Geo.  R.  Purdon,  directors; 
Frank  hi  Krieg,  mine  superintendent.  Organized  Augu^st  13,  1902,  undw 
liwsi  of  Michigan,  with  capitalization  $2,5O0»O0O,  shanks  SI  par;  itaiued, 
$1,82,5,000. 

i-^nds,  300  ucrcH.  owned  in  fc^^,  in  the  Sank  8  Head  district,  northwest 
of  Marquette,  2  mile>^  from  tlie  Lake  Superior  ^k  iyhperning  railway,  showing 
2  ore  l)odic.s,  said  by  comrmny  to  occur  as  impregnation^^  in  granite  and  dicirite, 
but  staled  by  other  authorities*  to  l)e  gash  veini*  in  gmnite,  these  ranging  4' 
to  S'  in  average  width,  giving  assays  of  1%  to  4%  copper  and  $2  to  $2tX>  gold 
per  ton.  Development  is  by  shafts  of  .50'  and  ITiy,  and  by  tunnel*  of  30^» 
40'  anil  70'.  Has  wteuni  |K»wer  with  2  donkey  hoists,  a  5-*irill  lngerst>ll  air*- 
compre?wor  and  4  power  drills.  Ha.s  7  buildings,  inahiding  a  15x20'  inuchitie- 
8h«ip,  Kt<jre,  othoe  and  dwellings. 
SAVAGE  GOLD  &  COPPER  CO.  ARIZONA. 

(Mhres:  r»2"i  Noble  St..  Chicago,  UK,  and  Doiiglas,  Aril.  Mine  odiee: 
funitlbe,  Cochise  C^.,  Ariz.  Km|»liiys  25  men,  mainly  Mexicann,  F.  M. 
Wajtalewicz,  president;  J.  A.  Lewantiowski  vice-president  and  genera]  man- 
C.  R,  Temple,  secretary;  A.  P.  Behnke,  trear^urer;  Ive\%'is  Roberta*  eon- 
alting  engineer;  Jas.  Reay,  superintendent.  Hrganized  January  <J,  1904, 
under  laws  of  Arizona,  i^ith  capitalizution  $13,0110^000,  shares  $1  par.  An- 
nual mee'ting,  first  Tuesday  in  NovemV»er 

l^nd^,  43  claims,  area  800  acres,  in  the  California  diMnct,  lying  in  the 
eiistem  foothills  of  the  Chiricahua  MoiintainH,  next  the  San  Simon  vidley. 
10  miles  from  Rcnleo,  the  neare-st  ruilroud  i^tation.  Property  show*  5  ir- 
regular ore  bodie.^,  apparently  lenses,  iu  contai't  xone»  between  limestone  and 
porphyry,  of  which  4^  under  development,  are  of  2'  to  30'  width,  giving  u:^$^y£ 
of  5%  copper,  1%  lead  and  from  no  tiling  to  '30  oz.  silver  per  ton,  lead  valuev 
being  from  occasional  galena.  Develof>ment  is  by  shafts  of  SC,  65',  100*, 
65'  and  40',  and  by  a  400'  tunnel,  with  a  totul  of  1,355'  of  workings. 

Equipment  includes  necessary'  mine  buildings  and  is  to  include  a  smelter 
with  a  60-ton  cylindrical  water-jacket  bla-st-fumace.  This  waii  to  have  been 
blown  in,  May,  1905,  but  in  April,  1000,  the  fnmaee  had  not  been  erected, 
though  the  material  wat*  on  the  ground. 

SAVAGE  GOLD  A  COPPER  COLORADO,  NEW  MtXICO  St  WYOMING. 

MINING  CO. 

Office;  Cripple  Creek,  Colo.  Capitalization  Sl.5Q0,(X)0,  shares  fl  par 
T^ands,  4  fractional  gohl  claims,  area  12  acres,  in  the  Cripple  Creek  district, 
Teller  county,  Colorado;  sundry  claims  in  the  Santa  Rita  district,  Grant 
county.  New  Mexico,  and  claims  in  the  Battle  I^ke  district.  Cartioit  county, 
Wyoming.    The  Cripple  Creek  property  b  under  Iea>*c  to  T.  H*  Thotwoa 
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tnd  the  copper  properties,  in  New  Mexico  and  Wyoming,  latter  considered 
well  located,  are  idle,  as  management  prefers  waiting  to  going  in  debt. 
SAVAinC  MIIVE.  ARIZONA. 

Office:  care  of  Col.  H.  L.  Pickett,  St.  George,  Utah.  A  partly  developed 
mine,  in  the  northern  part  «f  Mohave  county,  Arizona,  nearest  town  being 
St.  George.  Shipped  14  carloads  of  copper  ore  to  Salt  Lake  smelters,  averag- 
ing 39%  copper,  this  being  hauled  140  miles  by  wagon  and  300  miles  by  rail. 
Erection  of  snttill  smelter,  on  the  banks  of  Virgin  river,  has  been  tentatively 
considered.  Property  is  promising,  but  is  almost  inaccessible,  at  present. 
SAWATARI  MIHE.  JAPAN. 

Owned  by  Mitsu  Bishi  Gbshi-Kwaisha. 
SATLER  MDIE.  CALIFORNIA. 

Letter  retiumed  unclaimed  from  former  mine  office,  Oarlock,  Cal. 
SCANLAN  MINE.  ARIZONA. 

Office  and  mine:  care  of  L.  H.  Scanlan,  owner,  Paradise,  Cochise  Co., 
Ariz.     Lands,  12  claims,  opened  by  a  125'  incline  shaft,  said  to  be  bottomed 
in  a  SO'  vein  of  chalcopynte,  and  by  a  tunnel,  175'  long  at  end  of  1905,  planned 
to  cut  the  ore  body  at  a  distance  400',  giving  a  back  of  325'. 
SCANTIC  GOLD  MINING  &  MILLING  CO.  COLORADO  &  MEXICO. 

Office:  206  Contmental  Bldg.,  St.  Louis.  Mo.  Mine  offices:  White 
Cross,  Hinsdale  Co.,  Colo.,  and  Charcas,  San  Luis  Potosf,  Mex.  John  H. 
Hammond,  Denver,  president  and  general  manager;  W.  F.  Smith,  superin- 
tendent of  Colorado  property,  which  has  steam  power,  and  is  developing  ores 
of  gold,  silver,  copper  and  lead.  Joseph  T.  Murphy,  manager  of  Mexican 
property,  which  includes- the  San  Sebastian  and  extensions,  carrying  silver, 
lead  and  copper,  equipped  with  a  25-ton  concentrator,  employing  circa  100 
men,  at  last  accounts. 
KUPFERKIESBERGBAU  SCHATTBERG.  AUSTRIA. 

Mine  office:  Schattberg,  Tyrol,  Austria.     Is  a  very  small  producer. 
GEWERKSCHAFT  SCHLESISCHE  NICKELWERKE.  GERMANY. 

Mine   office:  Glasendorf,   Schlesien,   Germany.     Lucien   Pierron,   presi- 
dent; W.  Woltman,  smelter  superintendent.     Lands  include  7  properties 
developed  by  shallow  shafts.     Employed  circa  300  men,  and  produced  60 
tons  daily  of  cupriferous  nickel  ore,  at  last  accounts. 
SCHUYLKILL  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office.  Chloride.  Ariz. 
SCOTIA  MINING  &  MILLING  CO.  WASHINGTON. 

Office:  Spokane,  Wash.     Letter  returned  unclaimed  from  former  mine 
office,  Bossburg.  Stevens  Co.,  Wash.     Ores  carry  gold,  silver  and  copper. 
SCOTTISH-AUSTRALIAN  COPPER  CORPORATION,  LTD. 

Organised  Jan.  14,  1904,  under  laws  of  Guernsey,  with  capitalization 
£200.000,  shares  £1  par. 
SCOTTISH-AUSTRALIAN  MINING  CO.,  LTD.  AUSTRALIA. 

Offices:  Winchester  House,  London,  E.  C,  Eng.  0.  T.  Rait,  chairman; 
H.  F.  ChUoott,  mine  manager;  F.  W.  Turner,  secretary.  Organizori  Jan. 
6. 1859,  with  capitalization  £250.000,  shares  £1  par.     Is  an  old  and  succeasfui 
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UnUerliill,  Jr,,  secretary;  Alfred  von  der  Kopp,  gupprinlcndcnt;  John 
ptirt'iia^ing  iigeiit.     Organbed    1875,   under  laws  of  C;*Uforfjia,     Control 
skJt-k  was  secured,  1905,  by  Aiuericau  Smelters  Securities  Co. 

The  company  lias  an  extensive  smelting  tiiul  refining  plant,  equipped 
with  steam  and  electric  power,  at  Vallejo  Junction,  near  Carquinez  ♦Strait, 
the  Bite  of  the  Mnelter  being  somcwlmt  ci^cuml^rribed.  Ore  \&  received  by 
rail  and  water,  the  works  drawing  ore  wupplies  from  all  of  I  he  Paeifie  states*. 
The  Mfnelter  hat?  4  blast-furnaces,  inc^ltiding  both  lend  leatl  and  copper  stacks, 
and  also  operates  a  lead  refinery  and  a  plant  for  parting  gold  and  silver, 
and  incidentally  manufactures  copper  sulphate.  Fuel  is  coal,  coke  and 
petroltuin, 
SELKIRK  MOTHER-LODE  COPPER  MINES,  LTD,       BRITISH  COLUMBIA. 

Letter  retunieil  unclainitMj  from  former  oflice»  London,  £ng. 
SEMINOLE  COPPER  MINING  CO.  GEORGIA. 

Dead.  Propi-rty  sold,  1904,  by  the  sheriff,  to  Carl  Hcnrich,  for  $33,000. 
SEMINOLE  MINE.  GEORGIA. 

Otliee  and  mine:  care  of  Carl  Henrich,  owner,  Mctasville,  Wilkes  Co., 
Ga  Employs  IS  men.  Property,  held  fomierly  by  Seminole  Copper  Min- 
ing C<».,   was  sold  at  sherUT'a  sale,  July,  ivm,  to  Mr.  Henrich.  for  $33,00(K 

Landij,  901  acres,  freehold,  including  the  JVIagnider  mine,  well  timl>ered 
with  pine,  cedar,  and  hardwood*  in  Lincoln  county,  Georgia,  12  miles  from 
the  GiHirgia  Central  ntilroad.  Country  rock  Is  pre-Cambrian  «chi*it,  intruded 
by  eruptive  dikes  of  two  differtnit  agt^,  carnrnng  numerous  fii^sures  in  scliii»ta 
and  c<»utjict  vcinti  between  schist  and  eruptive  rocks,  ore  bodies  occurring 
in  four  nearly  parallel  veins,  with  other  unexplored  ore  Ixidic^  cxii»ting  and 
with  5  ore  bodies  under  develojiment.  Openings  include  sliafts  of  90^,  150' 
and  2\b\  with  a  total  of  1,500'  of  workings,  estimated  to  have  blocked  out 
1,000  tons  of  ore  for  etoping,  in  veins  of  2'  to  12'  width,  carrying  clialcopy- 
rite  and  galena,  with  tsRtimatcd  average  values  of  3%  to  4%  cM>pper,  5%  to 
12%  lead,  2.5%  zinc,  5.5  oz.  silver  and  $3  gold  per  ton.  The  old  nifuji  sliaft 
was  badly  caved  in,  but  has  been  reopened,  retimbered  and  new  pump* 
installed.  The  property  wa8  opened  circa  1852,  cloi^ed  1S62,  on  account 
of  the  American  Civil  War,  and  wa«  reopened  in  1878,  1890»  and  1905, 

Mining  equipment  includes  12-h.  p.  and  15-h.  p.  hobts.  good  for  500^ 
each,  and  a  4-drill  Rand  air-coniprcssor.  Buihlings  include  a  20x30'  smithy 
a  amall  machine  shop  and  a  small  concentrator  and  tsuielter.  The  concen- 
trator, 30x65',  of  wiKid,  !ias  1  Gates  crusher,  1  set  of  rolls,  1  Twentieth  Oeii- 
lury  jig  and  2  Bartlett  tables.  The  smelter  has  a  small  reverberatory  fur- 
nace and  a  15-ton  rectangular  water-jacket  blast-furnace,  making  matt© 
of  15%  to  45%  copper  tenor. 

A  tram-line  con  nee  t**  the  mine  and  concentrator.  The  machinery  plant 
lias  Ijccn  overhaule3d,  and  wom-out  parts  replaced.  Production,  1905,  was 
only  8,800  \\y».  fine  copper,  from  125  ton«  of  ore  trcatetl,  but  the  owner  esti- 
matt^  1906  pixxiuclton  at  30.000  to  60,000  \h^  fine  copper  monthly.  Cost 
of  mining  is  §2.50  to  $3.50  per  ton.  and  cost  of  concentration  is  70  cents 
per  ton.     Management  is  good,  aud  property  va  considered  promising. 
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SENECA  MINING  CO.  MICHIGAN. 

OflBce:  301-199  Washington  St.,  Boston,  Mass.  Operating  office: 
Houghton,  Houghton,  CJo.  Mich  Albert  S.  Bigelow,  president;  William 
J.  Ladd,  secretary  and  treasurer;  Norman  W.  Haire,  general  manager.  Or- 
ganized under  laws  of  Michigan,  with  capitalization  $500,000,  shares  $25 
par.  Lands,  1,880  acres,  lying  just  north  of  the  Mohawk  and  Ahmeek  mines, 
in  Keweenaw  county,  Micliigan,  the  Ahmeek  having  been  set  off  from  the 
Seneca,  in  1880.  Two  shafts  were  sunk,  to  a  depth  of  circa  200'  each,  about 
1880,  since  when  no  mining  has  been  attempted.  Developments  to  the  east 
and  south  render  it  certain  that  the  Kearsarge  amygdaloid  must  underlie 
a  considerable  portion  of  the  tract,  the  Seneca  carrying  the  imderlay  of 
the  Mohawk.  Recent  developments  in  the  Mohawk  mine  are  more  prom- 
ising, and  indicate  that  the  Seneca  should  carry  good  values  in  the  Kear- 
sarge lode. 

In  addition  to  the  Kearsarge  bed,  the  Seneca  tract  carries  the  exten- 
sions of  the  Calumet,  Kearsarge  and  Allouez  conglomerates,  and  the  Osceola 
amygdaloid.  The  Kearsarge  amygdaloid  outcrops  on  the  northeastern  cor- 
ner of  the  tract.  The  property  is  one  of  much  promise,  and  doubtless  will 
be  developed  in  the  future. 
SOCIEDAD  MINERA  SERENA.  CHILE. 

Mine  office:  La  Serena,  Coquimbo,  Chile      Has  steam  power  and  em- 
ployed circa  100  men,  at  last  accounts. 
SERRANO  GOLD  &  COPPER  MINING  CO.  MEXICO. 

Office:  Main  St.,  Danville,  Pa,  Mine  office:  care  of  T.  H.  ColUns,  gen- 
eral manager,  La  Cananea,  Sonora,  Mex.  J.  X.  Gricr,  president;  O.  E.  Yorks, 
secretary;  M.  I.  Low,  treasurer.  Organized  February,  1903,  under  laws 
of  Arizona,  with  capitalization  $2,000,000,  shares  $1  par.  Lands,  112  per- 
tenencias,  south  of  Cananea,  carrying  auriferous  copper  ores. 
SERRAZANO  COPPER  CO.,  LTD.  ITALY. 

Organized  March  28,  1903,  under  laws  of  Guernsey,  with  capitalization 
£80,000,  shares  £4  par,  to  acquire  copper  mines  at  Serrazano,  Italy. 
SEVEN  DEVILS  MINING  &  DEVELOPMENT  CO.  IDAHO. 

Letter  returned    imclaimed    from   former  office,   63   Devonshire    St., 
Boston,  Mass. 
SEVILLE  SULPHUR  &  COPPER  CO.,  LTD.  SPAIN. 

Offices:  30,  George  Square,  Glasgow,  Scotland.  Spanish  general  offices: 
Patio  de  Banderas,  Sevilla,  Spain.  Mine  office:  Aznalc611ar,  Sevilla,  Spain. 
Jas.  Pipe,  chairman;  John  Munro,  secretary;  John  L.  Macdougall,  general 
manager;  Robert  Andrew,  engineer;  Capitalization  £120,000,  shares  £10 
par.  Property,  at  the  eastern  end  of  the  Sierra  Morena,  in  the  pro\'ince  of 
Sevilla,  carries  rich  cupriferous  iron  pyrites,  of  good  sulphur  tenor,  worked 
for  years,  by  present  company,  with  signal  success.  Production,  1905  was 
2,867,200  lbs.  fine  copper. 
SEYMOUR  COPPER  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Offices:  41,  John  Dalton  St.,  Manchester,  Eng.  H.  J.  Challoner,  secretary. 
Organized  June  25,  1900,  with  capitalization  £2,000,  shanks  56.  par,  to  ac 
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quin?    copper    properties    at    Seymour  Narrows,  Vancouver  Island,  British 

Columbia.     Apparently  moribund. 

SHAFTER  MINING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo,     Arthur  H.  Roller, 
superintendeiitt  at  last  account**.     Ores  cany  gold,  silver  and  copper.     Has 
steam  and  electric  power. 
SHAMBLORGSKI  works.  RUSSIA. 

Oifice:   care  of  A,  A,   Broli.  owner,  Tifiis,   Russia.     Property  iodude» 
sundry  cop(>er  mines  and  a  small  smoUer,  in  the  Russian  Caucasus 
SHANNON  COPPER  CO.  ARIZONA. 

Oifice:  52  Broadway,  New  York-  Mine  office:  Clifton,  Gralmm  Co.. 
Ariz*  Employs  circa  500  Hien,  largely  Mexican  laljor.  W.  J.  Palmer,  pr»'j*- 
ident;  Berthold  Hochschild,  ^ico-pre^ident ;  Mej^dith  Hare,  seerelary;  J.  \\ . 
Ilazen^  treasurer;  preceding  otheers,  ClMirt.  F.  Brooker.  A.  A.  Cowles,  Dr. 
Leonard  Wheeler  and  Jajne^a  Virden,  dircni'tors;  J.  W.  Benni^,  general  paana- 
ger;  H.  IL  Dyer,  mine  ttuperintendeiit;  Rollo  B.  Watson,  engineer. 

Organized  Nov.  13,  18i>9;  under  laws  of  Delaware,  wnth  capttalization 
$3.D(K),(KJ0,  .shares  flO  par.  Bond^s,  $4L*<>,fXH)  outstanding,  at  7%,  being 
babnee  of  $lMX>.nO0  issued,  of  which  $180,0(X)  have  been  retired,  in  3  annu:d 
instaUnients  of  $<jU,LNKJv  for  w!iich  piupu^e  of  r«Hli'mj»tiou  tlie  company  [>lHeej5 
$60,<K)0  yearly  in  a  sinking  fund,  C<inlrols  the  Coronado  Mining  C^.,  tlmiugU 
ownership  of  51%  of  t^tock  issue,  and  !ia-*^  leased  the  property  of  the  Cfiroriado 
for  4  yearB,  urdil  Oct,  8,  1908,  Boston  Safe  Deposit  Si  Tnu<t  Co»,  transfer 
agent ;  National  iShawmui  Bank  Boston,  registrar.  Ha ?>  circa  1  300  shareholders. 

Lands,  43  cUiims,  area  400  acres,  at  Metealf,  in  the  Greenlee  district, 
also  400  acreji  in  niill  and  ismelter  sites.  The  Shannon  ha**  a  side^-line  agree- 
ment with  the  Arizona  Copper  Co,,  by  which  exira-laterAl  rights  arc  mutu- 
ally waived,  and  all  p<»8iiibility  of  future  litigation  rc-moved.  Ore  o<.'eur3 
as  very  irregidar  bculies,  between  lime?^tone  and  porphyry,  these  lia\nng 
lieavy  gossan  cnppingH  of  fairly  good  hematite,  the  oxjdii&ed  ores  favoring 
the  limestone,  while  ore  deposits  of  the  iKjrjjhyry  side  are  mainly  Ktlicious 
sulphides,  latter  predominating.  The  mine  shows  oxide  and  carbonate  ores 
of  4%  to  10%  tenor  in  tlie  upper  levels,  and  sulphide  ores  of  3%  to  7% 
copper  tenor  in  the  lower  workings,  8ulp!iide  ores  being  mainly  chalcop>Tite» 
with  a  little  clmlcocite.  The  mine  is  opened  by  shafts  and^  tunnels, 
to  a  depth  of  1,100'  from  the  crest  of  the  mountain,  mine  openings  tieing 
timbered  with  12x12*  square  sets.  The  mine  has  circii  8  miles  of  vmderground 
working^ij  with  considerulile  ore  reserves.  There  ib  some  question  ns  tn 
whether  ore  vaku«  are  holding  at  depth.  The  Little  Coronado  mine  sh<»v,M 
3%  to  5%  copi»er.  The  Hanson  tunnel  \f  said  to  show^  an  ore  body  of  ISO' 
width,  averaging  »»%  copj>er.  Open-cuts  show  iron  ore  carrying  2.5%  copper, 
valuable  for  fluxing  the  silicioiui  sulphides  produced  by  the  principal  work- 
ings of  the  mine.  The  mine  has  two  douhk^Yrack  working  tunnebi,  of  which  one, 
7x8'  in  size  and  7LV  long,  l**  connerti^l  with  a  H(K)'  dnubl<*-trark  tDcrme 
tram  leading  to  the  C^irrmado  railroad,  with  6  ore-l)in»  at  either  end,  the 
tramway  liaving  an  mclinatioti  of  'Mi^*    The  incline  han  ID-lon  cars,  opei^ 
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ated  in  counterbalance,  with  a  retarding  engine,  the  steel  cable  passing  around 
a  13'  double  drum  at  the  top,  which,  in  addition  to  lowering  the  loaded  and 
raising  the  empty  care,  runs  a  small  air-compressor  that  generates  power, 
while    sending   as    an    auxiliary    brake. 

The  company  operates  general  stores  at  Morenci  and  Clifton,  and  owns 
a  number  of  dwellings,  for  employes.  Petroleum  has  been  substituted  for 
coal,  wherever  possible,  about  the  mine  and  works. 

The  concentrator,  on  the  San  Francisco  river,  8  miles  from  the  mine, 
is  of  steel,  in  two  connected  sections,  the  64x95'  upper  section  having  a  9x15^ 
Blake  crusher  at  the  ore-bin,  Huntington  mills  and  a  220^  Robins  belt  con- 
veyer, trommels  and  jigs.  The  57x144'  lower  section  has  33  Fnie  vanners, 
I  Wilfley  and  2  Standard  tables.  The  32x50'  steel  power-house  has  two 
250-h.  p.  Stirling  water-tube  boilers,  and  a  30(>-h.  p.  Nordberg  tandem  com- 
pound engine.  Water  is  taken  from  wells  near  the  river  by  a  600-gallon  electric 
triplex  pump.  Tho  concentrator  treats  about  400  tons  of  ore  daily,  this 
averaging  3.5%  to  5.5%  copper,  and  puts  about  5  into  1,  effecting  a  saving 
of  about  75%  of  contained  values.  Formerly  there  was  much  trouble  from 
the  acid  waters  eating  the  iron  screens,  while  brass  or  copper  screens  in  the 
jigs  were  worn  out  too  rapidly,  by  abrasion.  Tliis  trouble  has  been  overcome 
by  a  simple  but  highly  ingenious  application  of  the  principle  of  electrolysis. 
A  low-voltage  electric  current  has  been  applied  to  the  jigs,  by  which  the 
screen  becomes  a  cathode  in  the  circuit.  Thb  attracts  hydrogen  from  the 
water,  which  in  turn  attacks  the  metallic  salts,  and  the  copper  freed  is  de- 
posited on  that  portion  of  the  screens  formerly  eaten  away.  Formerly,  iron 
.screens  lasted  only  two  to  three  days,  and  brass  or  copper  screens  had  a  life  of 
but  30  days  at  most.    The  credit  for  this  device  is  due  to  Mr.  Bennie. 

The  smelter,  at  Clifton,  7  miles  from  the  mines,  is  designed  for  five  fur- 
naces, and  has  two  350-ton  water-jacket  blast-furnaces,  42x170*^  each  at  the 
tuyeres.  Above  the  charging  floor  are  23  ore-bins,  each  20x20x16',  with 
chutes.  A  lO'  dust-flue  leads  to  a  20x20x100'  dust-chamber,  with  hopper- 
bottom,  discharging  periodically  into  cars  on  a  railroad  track,  in  the  tunnel 
beneath.  The  fumes  pass  from  this  dust-chamber  through  a  170'  flue  to  a 
150'  steel  smokestack.  A  60x80'  power-house,  of  steel,  on  stone  foundations, 
houses  a  300-h.  p.  tandem  compound  condensing  engine,  direct-connected  to 
blowers  with  capacity  of  3,000  cubic  feet  of  free  air  per  minute.  The  smelter 
has  a  slag-line,  with  electric  locomotive.  A  newly  added  converter  plant, 
Mrith  two  stands  and  a  250-h.  p.  Nordberg  air-compreK.sor,  was  started  up 
March,  1906,  and  is  said  to  be  saving  the  company  about  ^  cent  per  pound, 
on  the  output  of  fine  copper.  The  blister  copper  produced  is  wAd  to  the 
American  Metal  Co.,  Ltd.,  under  a  ^year  contract,  expiring  May  14,  1908. 
The  briquetting  plant  for  flucKlust  and  fines  has  a  daily  capacity  of  60  tons, 
and  a  sampling  mill  is  being  built,  in  1906.  Slag  losnev  are  said  to  be  only 
0.515%,  and  not  1.5%  copper,  as  reported. 

Production.  1904.  was  11.899,920  lbs.  fine  cropper,  and  for  the  calendar 
year  1905,  was  11,027.453  lbs.  fine  copper.  In  the  fL^tcal  year  1905.  produc- 
tion was  11,205,568  lbs.  fine  copper.  17.127  oz.  fine  silver  and  592  oz.  fine 
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Rold.  Ore  production^  for  fiscal  year  1905,  was  lSH,S,'>Ci  toiis»  of  which  the 
smdting  OR^  ivveruged  5  J 5%  cupptT,  fuinishing  2"!^%  of  ilie  total  produc- 
tion, while  llic  inilliTig  ore  averaged  3.6^j%  cupper  I'he  percentage  of  copper 
b'tHHired  apparently  \»  declining.  Cost  of  copper,  for  fiscal  year  1905,  was 
12,11  cents  per  pfiund,  an  increase  of  about  one  cent,  and  profits  wen? 
S27 1 ,  150.  Underground  mining  condit  w  »ns  an?  suid  lo  be  inipro\'ing*  The  cx>m- 
plaints  {ibont  the  smelter,  several  yeart^  ago,  were  an  injustice  to  its  deesigner, 
Mr.  Paul  O.  Wels,  a.s  tlie  trouble  was  \\ith  the  mine,  as  hai>  lK?en  proven  by  the 
outcome,  Tliere  \\i%&  been  eiitirely  t<K>  much  market  miinipulalion  of  Shannon 
stoi'k,  in  the  pa^t,  and  it  is  to  be  hoped  that  this  ib  nearly  ai  an  end.  The 
projx^rty  is  well  equipped,  and,  though  low  in  grade,  should  be  alUe  to  earti 
fair  profit*. 
SHASTA  COPPER  MINING  CO.  CALIFORNIA. 

Letter  returned  uurlaimed  from  former  mini!  office.  Shasta,  C:d, 
SHASTA  GOLD  9l  COPPER  CO*  CALIFORNIA, 

Uttice:  326  Fo^t  St.,  San  Francisco,  Cal.  W.  F.  Mitchell.  pi\*?*ident  and 
neral  manager;  W.  E.  von  Johaiinsen,  aeeretary.  Capitalixation  $500,000, 
"ehan^H  SI  par  Liinds,  14  claims,  in  tlie  Dog  Creek  distrii-t,  about  12  miles 
north  of  Residing,  Slta^^ta  c*>unty,  Cahfoniia,  claimetl  to  show  3  gold- 
bimring  (luarizveinK  and  2  copju'r  veins.  C^>mpany  is  regardul  with  much 
suHpuiun,  ouiTig  to  ita  connection  with  "Bart>n"  von  Johannsen,  who  i^  an  tin- 
mitigiiteii  f^coundrel. 
SHASTA  MAY  BLOSSOM  COPPER  CO.,  CONSOLIDATED,         CALIFORNIA. 

Office:  3t>  Nevada  Blk.,  San  Francisco^  Cal  Mine  office:  Winthrop, 
Shasta  Co,,  Cal.  Morton  IJndley,  prei*ident;  Lucius  A.  Booth,  vice-president; 
8.  Peter,  secretary  and  treawurer;  Sumner  S.  Snulh,  superintendent.  Otgan- 
ized  1903,  under  laws  of  Amona,  with  capitalization  S10,00(3,000,  shares  SI 
par,  jis  a  reconstruction  of  the  Shasta  May  BUxssom  Mining  tt  Smelting  Co. 

I^nds,  IH  claims*,  area  300  aeres,  in  the  Pitljsljurg  or  Copper  City  dii^trict, 
circa  27  miles  norlheaHt  of  Hedding,  lands  Ix'ing  only  8<X)'  from  the  holdings 
of  the  Bully  Hill  mine.  Property  shows  5  or  more  contact  veiiii*,  Imving 
granite-porphyry  footwalls  and  slate  hangings,  with  good  gossan  outcrops 
Of  the  3  veins  more  or  less  developixl,  the  Middle  vein  ranges-  5'  to  40* 
in  width,  and  is  tnweable  for  9,000',  carrying  clialeocite,  bomite  and  clial- 
copyrite,  opened  by  tunnels  of  200*,  350'  and  450'.  with  a  total  of  eirea  1,500' 
of  workings.  Efjuipment  includes  an  air-compri>»H«:>r,  20x90'  machine  shop 
and  two  other  mine  buildings.  ProiK»rty  is  16  miles  from  Terry,  the  nearest 
railroiwl  jx>int. 
SHASTA  MAY  BLOSSOM  MINING  A  SMELTING  CO.  CALIFORKIA. 

Ue<irganized.  1903,  a-  Sha^sta  May  Bloswm  Copper  Co,,  ConjsoUdat<^. 
SHATTUCK-ARIZONA  COPPER  CO.  ARIZONA 

Office:  Duluth,  Minn,  Mine  office:  Bii^bee,  Cochise  Co.,  Ariz.  Employr 
100  men.  Thos.  Bardon,  president;  Arclufxald  Mark  C^hisholni,  ?ecrctar> 
and  treasurer;  A,  Guthrie,  vice-president;  preceding  officers.  3^lartin  Pattison 
and  Lemuel  C.  Shattuck,  directors;  Byinn  Pattison.  superintendent.  Organ- 
ized April,  1904,  under  laws  of  Miiu)eK>ta,  with  capitalization  13,500,000,  shares 
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SIO  par;  issued,  $2,500,000.    Annual  meeting,  third  Saturday  in  February. 

Lands,  6  claims,  area  120  acres,  patented  and  fully  paid  for.  in  the 
Warren  district,  lying  in  the  northeast  portion  of  the  Bisbee  camp,  about  one 
mile  from  the  older  workings  of  the  Copper  Queen,  and  north  of  the  Calumet 
&  Arizona.  Country  rock  is  Carboniferous  limestone,  with  intrusive  porphyrj* 
dikes,  showing  a  silicious  iron  capping  of  SO'  to  oO'  widt  h,  on  a  big  fault.  Owing 
to  the  rugged  topography  of  the  lands,  tunneling  is  impracticable,  nei^bor- 
ing  properties  holding  all  available  tunneUsites,  hence  development  is  by 
a  shaft  of  SOO',  with  circa  3,000^  of  underground  woikings.  The  shaft  has 
been  cut  down  to  3  compartments,  4'6'xl5'  in  size,  and  the  mine  is  to  be 
connected  underground  with  the  Cuprite  shaft  of  the  Copper  Queen.  Ore 
occurs  in  irregular  deposits,  as  in  the  other  mines  of  the  district,  ores  includ- 
ing all  the  common  oxides,  carbonates  and  sulphides,  and  carrying  an  average 
of  9%  copper. 

Dev^pment  was  begun  by  the  present  company  August,  1904,  and  has 
been  continued  with  great  vigor.  Ex^uipment  includes  a  400-h.  p.  steam 
plant,  with  GxlQT  and  lOscSO*  hoists,  good  for  1.000*  depth,  and  the  mine  is  to 
have  a  new  Allis-Chalmers  duplex  double-drum  hoist,  working  under  125 
pounds  steam  pressure,  capable  of  handling  continuously  a  total  unbalanced 
load  of  15,000  lbs.,  at  a  vertical  hoisting  speed  of  2.000'  per  minute.  The 
hoist  will  have  two  7'  dnxms,  each  carrying  1.500^  of  iH*  round  steel  cable. 
Equipment  includes  a  Sullivan  6-drill  straight-line  air-compressor  and  9 
Ingersoll-Sergeant  power  drills,  and  a  25-drill  air-compressor  and  500- 
light  electric  plant  are  to  be  added.  Buildings  include  a  16x24'  carpenter 
shop,  15x30'  smithy,  boiler-house,  engine-house,  office,  warehouse,  etc. 
The  El  Paso  &  Southwestern  railroad  reaches  within  3.000*  of  the  shaft,  and 
the  company  plans  building  a  1  .OOQ-ton  aerial  tramway,  to  be  in  operation 
before  close  of  1906.  The  tramway  wUl  have  an  average  grade  of  18^, 
leading  to  a  20(>-ton  ore  bin,  now  building,  and  probably  will  have  a  retard- 
ing engine.  Fuel  is  petroleum,  with  a  yearly  consumption  of  2.500  barrds. 
The  company  plans  continuing  development,  and  blocking  out  ore  on  tlie 
700'  and  800'  levels.  From  about  1.000  tons  of  oxide  and  carbonate  ores 
smelted,  during  the  first  half  of  1906,  average  returns  were  9^  copper,  ores 
having  been  shipped  without  assortment.  The  management  plans  beginning 
production  on  a  considerable  scale,  before  the  end  of  1906.  by  sliipments  tc 
the  Coppei*  Queen  smelter,  and  may  build  a  smelter  later,  which  probably 
will  be  located  at  Douglas,  if  built.  Company  e^iniates  the  probable  pro- 
duction of  1906  at  4.000.000  lbs.  fine  copper,  but  very  hkely  will  fall  some- 
what short,  owing  to  delay  in  begirming  production,  but  should  be  a  consider- 
able producer  in  1907.  The  Shattuck  has  been  well  handled,  and  very  quickly 
de\elopiBd,  and  bids  fair  to  make  an  exceptionally  fine  mine. 
SHAW-GIBSOH  MHIIHG  CO.  HEW  MEXICO. 

I^etter  returned  unclaimed  from  former  mine  office.  Lordsburg.  N.  M. 
SHAWMUT  COHSOUDATED  COPPER  CO.  COLORADO  &  UTAH. 

Office:  62-16  State  St..  Boston  Mass.  Mine  offices:  Bingham  Canyon, 
Salt  Lake  Co..  Utah,  and  Salida,  ChafiTee  Co..  Cok>.     Ixster  C.  Wcad,  presi- 
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dent;  Wm  Rotch,  vice-president;  Robt,  A.  Jackson,  Becretaiy  and  tresAuren 
Herbert  Williams,  maoaginR  dirc*ctor;  preceding  officers^  Alex.  Chandl^j- 
B.  W,  Currier,  CoL  E,  J.  Mayo,  Hon,  Sainl.  S,  Powers  and  John  R.  Thaye?, 
directors;  Elmer  Ihirfee,  8iii>erintendent  Ut4ih  mine;  E.  Philbrick^  saperin- 
t^ndenl  Colorado  mine.  Organized  1905,  under  laws  of  Maine,  with  capit^aii- 
zation  $2,500,000,  shares  125  par;  issued,  $1/225,000.  American  Loan  St 
Trust  Co.,  Boston,  registrar;  State  Street  Inist  Co.,  Boston,  transfer  ageiiU 
Has  an  option  on  65^000  sliart^  of  the  Setijilia  Copper  Co.^  held  in  eserow  until 
May,  1909,  at  $2  per  share.  The  Shawmut  pay«  15%  ro>*alty  on  extraction 
from  the  Salida  proj:»erty,\  Biich  royalty  to  apply  pro  rata  on  the  purcliase 
price  of  the  stock  in  escrow,  if  same  is  taken. 

The  Utah  lands  include  13  fractional  claims,  patented,  area  152  acres, 
on  the  north  side  of  Carr  Fork,  almost  in  the  center  of  the  Biogham,  or  West 
Mountain  district,  showing  country  rocks  of  limestone,  porphyry  and  quartz^ 
ite,  carrying  aimdry  contact  veins^  betwi?en  limestone  and  quart zite,  of 
which  two,  under  development,  are  of  5'  estimated  average  width,  carrj-ing 
sulphide  ore^,  mainly  argentiferous  and  auriferovis  clialcopyrit^  and  galena., 
containing  estimated  average  values  of  5%  copper,  26%  lead,  2  oz.  to  16  os* 
silver  and  ^2,50  to  $5  gold  per  ton.  Development  is  by  a  230'  shaft  and 
8  tunnels,  with  upwards  of  7^000'  of  workings.  Property  w*as  idle  for  some 
years,  on  account  of  litigation  and  pfx>r  management.  On  the  Cuba  claims 
2  upper  leveU  have  been  developed,  and  a  lower  tunnej  is  driving,  a  vein  of 
5'  average  widtii  outcropping  for  the  length  of  this  claim.  The  manage- 
ment iiopcs  to  secure  coppt?r- bearing  porph^T^'-,  eimilar  to  that  of  adjoining 
prop<*rties,  on  tlie  Mirror  claim,  Erpiipment  includes  a  200-h.  p.  steam 
plant,  at  the  mine,  including  a  ti-drill  Rand  air-compressor,  wth  necessary 
mitie  buildings. 

The  concentrator  at  tlie  Hingluini  property  is  of  100  tons  daily  capac* 
ity,  built  of  wood,  and  ©(.luipped  with  a  100-ton  Gates  centrifugal  crusher* 
2  set*  of  TolU,  5  Ilartz  jigs,  a  Chilean  mill  and  Wilfley  tables.  The  mill 
iM  soniewhat  antitiuated,  and  recpiirew  remodeling.  The  property  is  served  by 
the  Denver  &  Rio  Grande  railrfiad. 

The  Salida  property,  known  as  the  Sedalia  mine,  includes  20  acres  and 
a  millsite,  the  mine  and  mill  binng  connecte*!  by  a  tranjway  of  circa  1^  miles 
lengtli.  The  nunc  has  a  vcr>'  large  body  of  verj'  low-grade  ore»  and  produces 
750  to  1,200  tons  per  month.  Tlie  mill  Ir  a  foui^tory  76x119'  concen- 
trattir  and  leaching  plaut.  The  management  of  the  Shawmut  company 
states  that  recent  improvements  liave  reduced  operating  expenses  so  that 
a  good  profit  is  l>elng  made  on  3%  copper  ore.  The  management  of  the 
company  was  changed,  June,  1906.  Properties  arc  considered  promising. 
SHAWMTTT  MINING  CO.  UTAH. 

Succeeded,  1905,  by  Shawmut  CtmKolidat-iHi  Copper  Co. 
SHAWNEE  COPPER  MINING  CO.  WYOIHNG. 

Office:  122?,^  East  Main  St.,  Shawnee,  OkliL  Mine  office:  Encamp- 
ment, CtiriM»n  Co,,  Wyo,  Entployn  M>  men,  J.  H  Ware,  prc^dent*  Bw  F. 
Hamilton ♦  vice-president;  A.  M.  Coflin,  secretary;  John  H,  Aydelotte,  troM* 
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urer;  preceding  officers  juid  Fimnk  E.  Fagerquist,  directors;  A.  H.  Crow. 
2r^perinteiidenU  Org^miied  Sepccmber  20.  1905.  under  bws  oC  Okbdiooia. 
with  capitaKntioD  $1,000,000.  shanas.  $1  par;  issued.  $630.00a  Annual 
meeting,  first  Thursday  in  October. 

Lands^  10  claims,  area  200  acres.  weD  timbered,  lying  in  the  Fretich 
district,  on  Iron  Creek,  near  the  New  Rambler  mine,  showing  sundry  fissure 
veins  in  pranite.  and  contact  veins  between  schist  and  quartxite.  of  whirii  one 
vein,  of  bog  ore,  under  development  by  a  115'  two-compartment  shaft,  is 
showing  copper  stains  only.  Equipment  indudes  a  45-h.  p.  steam  plant, 
and  four  buildings,  of  logs. 
SHEEP  M OURTAIH  MmiBG  &  TUHHEL  Ca  COLORAIXX 

Letters  returned  undaimed  from  former  mine  offiee.  Crystal,  CqIol 
SHELDEH  &  COLUMBIAH  MIHE.  *      UCHIGAH. 

Office  and  mine:  care  of  J.  H.  Rice,  Houghton.  Houghton  Co..  Mich. 
Lands  lie  next  north  of  the  Isle  Royale  Copper  Co.     Idle  since  1870.     Fully 
described  in  Vols.  I  and  II. 
SHOSHOHE  MEffE.  HEW  MEXICO. 

Office  and  mine:  care  of  Alex  Gusdorf.  owner.  Taos.  Taos  Co..  X.  M. 
Lands.  4  claims,  developed  by  a  175'  shaft,  with  several  hundred  feet  of 
drifts  on  the  100^  and  loO'  lev^.  showing  an  8'  vein  with  a  2^  ptaystreak. 
latter  carrying  df^  copper.  10  oz.  to  12  ox.  silver  and  3  ok.  to  4  ol  gold  per 
ton.  balance  of  vein  averaging  5r^  to  S^  copper.4  os.  to  5  oe.  silver  and  $10 
to  $12  gold  per  ton.  Property  is  considered  promising. 
SHOSHOHE  M OUHTAIH  MIHIHG  CO.  WTOMIHG. 

3line  office:  Meeteetse,  Big  Horn  Co..  Wyo.  P.  W.  Gates,  manager 
Lands,  sundry  claims,  on  Sparr  Mountain,  showing  a  wide  vein,  carrying 
values  mainly  in  sflver-lead.  opened  by  a  560^  tunnel,  on  the  Smugger  daim. 
SHOTWELLTRMf OUHTAIH  COPPER  CO.  ARIZOHA. 

Office:  323   Security   BWg..   St.    Louis,    Mo.     Mine   office:  Ajo.    Pima 
Co.,  Aria.    Organixed  under  laws  of  Ariaona.  and  is  supposed  to  own  the 
Shotwdl  mine,  a  rather  promising  property,  slightly  dev^oped.  but  circa 
68  mileB  from  rail  connections. 
SHRIVERIOHE.  TEXAS 

An  old  miney  with  a  385^  shaft,  idle  some  years,  near  Llano.  Llano  county. 
Texas. 
SUUITLETOH  JIIHK.  AUSTRALIA. 

Mine  office:  Shuttleton,  X.  3.  W..  .\ustTalia.     Property,  in  the  Ciowl 
Creek  district,  is  opened  to  a  depth  of  330^.  the  bottom  level  showing  a  V2f 
vein,  with  4'  paystreak  of  chalcopyrite.  assaying  22^  copper.     Presumably 
idle. 
SIEGEL  COHSOUDAT^  MIHIHG  CO.  NEVADA. 

Mine  office:  Siegelton.  White  Pine  Co..  Xev.  Presumably  successor 
to  the  Vulcan  Consolidated  Co..  of  which  Henry  Siegel.  the  New  York  de- 
partment-store merchant,  was  president,  and  which  went  out  of  business 
quietly,  without  paying  its  debts.  Lands.  49  claims,  area  980  acres,  also  3 
milbitei,  in  the  Sodaville  or  Santa  F6  district,  developed.  1903.  by  circa 
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7,000'  of  imdeiground  opcnirigs,  fbimed  to  show  eircu  GO^OOO  tons  i>f  ofn 
as»»ying  2.7%  to  •!%  €<j|»peT,  with   7n  rents  to  $1  goU\    ithI  silver  per  ton 
Property  luis  a  .sma.ll  iirui  uiiukN^aatc  smelt^^r* 
SIERRA-ALTO  COPPER  MINING  CO.  ARI20WA- 

Lt'tler  relurr»**cl  unclaimed  fnim  Conner  office »  60  StAte  8t,,  Boston,  \iiiss. 
MINAS  DE  SIERRACILLA  DEL  TAMUJOSO.  •  SPAIN. 

Ollice:  ran*  ul    Wru.  Ciuihrit'    Bowie,  inimugt^r.  Alosno,   Hixelvii,   Spain 
Mine  nlhc-e:  Put'bkv  de  Gvjzmdn.  IIul'Ivh,  Spiiin.     V.  k  J.  Simdlieimt  owners 
Some  shiprnrnts  w*^ro  nmde  by  former  opt^rators,  but  ore  b  comptex  and  re- 
(Unrt'H  Hpoi'ijil  treatment.     Idle  for  several  yeare 
SIERRA  COMPANY,  LTD.  SPAIlf. 

OfTxoea:  32*  Nicholas  Lane,  London,  E»  C»,  Eng,  Mine  office:  10,  Pliiza 
del  General  Santaeildef^,  Burgos,  Burjjos,  S|>ain.  1\  Evens,  i?ecretar>\  Organ- 
ized April  2,  1898,  \^ith  cjipitulLiiation  £4CH),O0O,  sfiareii  £10  piir;  debentures, 
£478 J  fK).  at  5%.  Lands,  sundry  mines,  carnr^ing  irtjn,  eopper,  silver  and 
eoal,  in  the  proviivces  of  Burgos  and  Logroilo,  S|iain, 
SIERRA  DE  COBRE  MIIIE,  MEXICO. 

Destrilieil  nndiT  title  Indiana-Sonom  Copper  ^  Mining  Co. 
SIERRA  DE  ORO  GOLD  MINING  &  MILLING  CO.  ARIZONA. 

Odiec  and  mine:  Clifton,  (Irahain  Co,»  Am.  F.  T.  Eldrcdge,  prcsi- 
dent;  W,  IL  Waite,  setTetnry  and  trcaaurer;  L.  P  Potter,  manager;  Uenj, 
M,  Crawford,  superintendent.  Lands,  15  elabns,  near  the  Clifton  ConiioU- 
dated,  also  a  5-acrc  millsite,  on  the  San  Franeisco  river.  Development  is 
by  tunnel^,  showing  4  parallel  blind  veins.  A  550'  eroe^scut  tunnel  shows 
a  10'  vein,  giving  assay  values  of  11%  eopper  and  up  to  SlU  gold  |jer  t*>n, 
and  a  4'  vein  giving  asf^ays  of  14%  copper  and  $48  gold  per  ton.  Properlj 
hi  well  regarded. 
SIERRA  MADRE  EXPLORATION,  LTD.  MEXICO 

Olhti^s:  70S.  Salisbur>^  House,  London,  K  C,  Eng.  J.  K.  Pollock 
chainnan;  J.  W.  Gallienne,  sa^rc^tary.  t  *rgiuiizfMi  Nov,  21,  1900,  wit\)  cap- 
italiziition  £»mOOlX  shares  .'V*,  par;  ii^^sued,  £40.mi0;  Debentunis.  £L00C 
authorized f  £900  outstanding.  Had  options  on  gold  and  silver  prtiperties 
in  the  state  of  Chihuahua,  Mexico,  which  were  ff>rfeited.  Present  landed 
holdings  are  200  piTteneneias,  area  494  aeres,  in  the  state  of  Stmora,  fiuppos- 
eilly  carrying  auriferous  and  argentifen.>uh  copper  ores. 
SIERRA  MORENA  COPPER  MINES,  LTD.  SPAW- 

Offices:  2,  Basinghall  Ave,,  Ijondon,  E.  C,  Eng,  Letter  retume<l  un- 
rliiimed  from  former  mine  office.  Peftaflor,  Sevilla>  Spain.  IL  Stanton, 
nune  manager;  J  E.  O.  Hadath.  secretary.  Organized  April  17^  1900,  with 
capitalization  £80,000»  shares  £1  par;  issued,  £tM>,007.  Lands  were  12 
hectarea^,  including  La  Preciosa  and  adjoining  min^, 
MINAS  DE  SIERRA  NEVADA.  SPAIH* 

Mine  olfice:  One  jar  Sierra,  Granada,  Spain.     Supposedly  owned  by  a 
Belgian  company      Have  argent  if  erovis  copper  ores.     idle. 
SIERRA  PACIFIC  SMELTING  CO,  MONTANA  3t  MEXICO. 

Disapiwared,  1905»  from  fonnor  office*,  in  MinneapoUa. 


SIERRASOXORA—SILVER-COWOR.  i02j 

SIERRArSOHORA  SMELTING  CO.  MEXICO. 

Title  changed,  1903,  to  Sierra-Pacific  Smdting  CJo. 
SIERRTIA  MnHHG  &  MILLIHG  CO.  ARIZOHA. 

Office:  care  of  J.  P.  Owen,  general  manager.  Tucson,  Ariz. 
SIGHAL  COPPER  CO.  ARIZONA. 

Office:  care  of  CoL  H.  G.  Heffron.  president,  Kingman,  Ariz.  Lands, 
sundry  claims,  including  the  Copper  Prince  group,  on  the  Bill  Williams  Fork 
river,  near  the  line  of  the  Arizona  &  California  railroad,  in  Yuma  county, 
Arizona.  The  Copper  Prince  has  a  IStf  shaft,  showing  a  very  large  body 
of  copper  ore.  Ample  water  is  available,  from  the  river.  Property  is  said 
to  have  been  sold,  March,  1906,  to  O.  P.  Posey,  and  others.  Property  is 
regarded  as  promising.  • 
SIGHET  GOLD  &  COPPER  MdniG  CO.  UTAH. 

Office:  care  of  E.  E.  George,  secretary,  Salt  Lake  City,  Utah-  Letter 
returned  unclaimed  from  former  mine  office,  .\nierican  Fork,  Utah  Co.; 
Utah.  C.  E.  Stewart,  president;  A.  W.  Lister,  treasurer;  Organized  No- 
vember, 1903,  under  laws  of  Utah,  with  capitalization  $75,000,  shares  25c. 
par.  Property  is  the  Signet  group,  4  claims,  on  which  a  little  work  has 
been  done.  Idle. 
SILERS  MEADOWS  COPPER  CO.  HORTH  CAROLIHA. 

Mine  office:  Bushndl,  Swain  Co.,  X.  C.  Lands,  circa  1,900  acres,  in 
the  Smoky  Mountains,  on  the  Tennessee  copper  belt.  Has  11  shafts  and 
tunnels,  all  showing  ore,  said  to  give  average  assays  of  5.5%  copper  and 
$1.80  sQver  and  fgM  per  ton.  Property  regarded  as  promising,  but  presum- 
ably idle. 
SILVER  BAR  COPPER  MUflHG  CO.  NEW  MEXICO. 

Dead.     Property  sokl,  circa  1902,  to  Mogollon  Gold  A  Copper  Co. 
SILVER  BELL  COPPER  CO.  ARIZONA. 

Title  changed,  1903,  to  Imperial  Copper  Co. 
SILVER  BOW  MIHE.  MOHTAHA. 

Owned  by  Butte  &  Boston  Consolidated  Mining  Co. 
SILVER  CTTT  REDUCTIOH  WORKS.  NEW  MEXICO. 

Owned  by  Comanche  Mining  &  Smelting  Co. 
SILVER  CUFF  GOLD  &  COPPER  MINING  CO.  MONTANA. 

Letters  returned  unclaimed  from  former  mine  office,  Saltese.  Missoula 
Co.,  Montana,  and  various  other  points. 
SILVER  CUFF  MINING  CO.  IDAHO. 

Mine  office:  Loc^Eoat.  Nes  Perce  Co..  Idaho.    Jas.  D.  Young,  manager. 
Ore  body  carries  an  IS*  paystieak,  giving  assay  values  up  to  70%  copper 
and  $200  gjM  per  tcm. 
SILVER  CONNOR  MINE.  NEVADA. 

Mine  office:  Eureka,  Eureka  Co.,  Nev.  Said  to  have  blocked  out  circa 
50,000  tons  of  low-grade  ore,  averaging  about  $6  in  gold  and  sil>-er,  and 
■hipped  a  little  hig)i-gnuie  ore,  averaging  27.9%  copper,  to  a  Salt  Lake  smel- 
ter, in  1903. 
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SILVER  CREEK  GOLD  MINmG  CO.  WASHIHGTOH, 

Oliice:  Everett,  Wa.sli.  Letter  retunird  unr^laitnetl  from  former 
otTice,  Index,  Snohomish  Cki,,  Wtish.  A,  J.  Wfrftland,  prtsideut;  W,  B.  E. 
Edwards,  sern'lury,  Cupitalizatioii  $lJXIOvWlO.  sh&tva  $\  par.  Landi,  6 
claims,  circii  10  miles  horn  Judex,  opened  by  ttlxiut  50(K  of  tunneJa,  said 
^to  show  a  vein  of  f^  size,  ciirrying  small  copper  values  and  fair  gold  and 
silver  vafues, 
SILVER  FLAT  MINING  &  MILLING  CO.  UTAH. 

Office:  care  of  Abel  John  Evanw,  Lelii,  Utah.     Mine  office:  American 
Fork,  Utah  Co.,  Utah.     Capitalixation  $50,0(X),  sliares  10 cent *i  par.     Lands,  5 
claims,  in  the  8Uver  Lake  district,  carrying  auriferous  and  argentifCTous  copp 
antl  lend  ores. 
SILVER  GLANCE  GROUP.  NEW  MEXICO 

Office  and  mine:  care  of  Joseph  Oliver t  oi\^ief,  Chloride,  Sierra  Co.,  N.  M. 
Lands,  6  claims,  area  120  acres,  also  a  millsite,  in  the  Apache  di>strict,  showing 
7  fissure  veins,  averaging  4'  width,  opt^ni-d  by  t^hafts  of  (KX,  100',  and  llC 
and  tunnels  of  120'  and  125',  showing  f?ulphitie  ores,  gi%'ing  assays  uf  10%  cop- 
per, 30  oz.  silver  and  $10  gold  per  ton. 
SILVER  HILL  MINING  CO.  NORTH  CAROLINA. 

Mine  olhce:  Silver  Hill,  Davidj*on  Co.,  N,  C.     J.  M.  Prim,  superinleadent, 
at  last  acrnunts.     Orei^  earrj^  gol^l,  f^ilver,  lead,  copper  and  3tinc.     Has  bleaii 
|w»wer  and  a  mill  with  5  stamps,  crusher  and  rolb. 
SILVER  KING  MINING  CO.  UTAH. 

Mine  office:  Park  City,  Summit  Co.,  Utah.  Hon.  Thos.  Kenms.  general 
managerj  W.  J.  Dalley,  sutXTititendcnt.  Ores  carry  gold,  silver,  lead  and 
copper.  Has  steam  |Xtwer  and  a  250-ton  concentrator,  employing  circa  300 
men.  Is  a  famou*^  silver  mine,  and  securea  a  little  copper  as  a  by-product 
SILVER  LAKE  MINES.  COLORADO. 

Owned  by  GiiiigcTiheim  Exploration  Co. 
SILVERMAN-ALASKA  MINING  CO.  ALASKA, 

Office:  1 1     lirtiadway,    New    York.     Mine    office:  Ketchikan,    AI&<$ka. 
Supposexlly  organ  izetl  under  laws  of  New  Jersey.     Lands,  on  Prints  of  Wal^i^* 
Island,  are  said  to  i^how  auriferous  copper  ores,  of  good  grade,  with  conaldrrabl^l 
development.  ^^ 

SILVER  MONUMENT  MINE.  NEW  MEXICO. 

Mine  otTiee:  Chloride,  Sitmv  Co.,  N.  M.     B.  8.  Phillips,  superintendi?nl|y 
at  last  accounts.    Ores  carry  silver,  gold  and  copper.     Has  steam  powi 
and  a  .Vstanip  mill. 
SILVER  MOUNTAIN  MINING  CO.  COLORADO. 

Mine  office:  Empire.  Clear  Creek  Co.,  Colo.     Ores  wirry  gold,  iii%*ef  and 
copper.     Ha.s  steam  }xt\ver  and  a  small  stamp-mill. 
SILVER  SHIELD  MINING  CO,  UTAH. 

Office:  care  uf  H.  S.  Jt*scph,  manager,  Stdt  Lake  City,  XJUih.     Miu«, 
office:  Bingliam  Canyon,   Salt    l^ake  Co.,   Utah.    Employs  cirea  20  me 
Lands,  sundry  claini'^,  showing  a  4'  vein,  giving  assays  of  8%  t«  10%  coppef;^ 
15  o»,  to  100  oz,  silver  and  19  to  $15  gold  per  ton,  from  select#d  oretj.     Tlifl 
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mine  also  shows  a  little  silver-lead  ore,  of  good  grade,  and  has  a  considerable 
body  of  low-grade  milling  ore.  Mine  has  made  some  concentrates,  at  tlie 
Kempton  mill,  and  management  is  said  to  have  secured  land,  fi-om  tlie  Boston 
Consolidated,  near  the  mouth  of  the  Silver  Shield  tunnel,  for  a  millsite,  and 
to  plan  building  a  60-ton  concentrator  thereon.  Company  proposed  consol- 
idating with  the  United  Bingham,  March,  1906,  but  the  consoUdation  was 
not  effected. 
SILVERSMITH  MINE.  MONTANA. 

Letter  returned  unclaimed  from  former  mine  office,  Basin,  Mont. 
SILVER  SPUR  MINING  CO.  AUSTRALIA. 

Office  and  mine:  Silver  Spur,  Stanthorpe  Co.,  Queensland,  Australia. 
Employs  drca  100  men.  Robert  T.  Vyner,  chairman;  Edgar  Hall,  secretary, 
treasurer  and  general  manager;  Henry  Wann,  mining  captain.  Organized 
1898,  under  laws  of  Queensland,  with  capitalization  £24,000,  shares  £1  par, 
15s.  paid  in.    Has  paid  dividends  of  £18,300. 

Lands,  49  acres,  leasehold  from  the  cro\^^,  showing  4  lenses,  averaging  8'  in 
width  and  lOO'  in  length,  with  varying  depths,  carrying  sulphide  ores,  return- 
ing 1%  copper,  12%  lead,  20%  zinc,  25  oz.  silver  and  $1  gold  per  ton.  Has 
shafts  of  100',  ISC  and  300',  with  about  12,000  tons  of  ore  blocked  out  for 
stoping.  Has  a  steam  plant,  including  hoist,  5-drill  air-compressor,  crusher. 
Chilean  mill  and  a  sawmill. 

The  smelter,  which  receives  ore  by  tram-line,  has  two  42x100*^  Austin 
water-jacket  pyritic  blast-fumaccs,  of  60  tons  daily  capacity  each,  and  2 
reverberatory  furnaces,  daily  capacity  15  tons  each.  Product  is  turned  out 
as  33%  matte,  carrying  900  oz.  to  1 ,000  oz.  silver  per  ton,  sent  to  Europe  for  re- 
fining. Production,  1903,  was  71,680  lbs.  fine  copper,  and  1904  was  98,560 
lbs.  fine  copper. 
SILVER  TIP  GOLD  MINIlf  6  CO.  WASHINGTON. 

Office:  Tacoma,  Wash.  Letter  returned  unclaimed  from  former  mine  office, 
Blaple  Falls,  Whatcom  Co.,  Wash.     Ores  carry  gold,  silver  and  copper. 
SILVERTOH  MINING  CO.  COLORADO. 

Mine  office:  Silverton,  San  Juan  Co.,  Colo.     J.  H.  Starkweather,  super- 
intendent, at  last  accounts.     Lands,  on  Sultan  Mountain,  include  the  North 
Star  mine,  pnxxiucing  ores^of  gold,  silver  and  copper.     Has  steam  and  water 
power  and  a  60-stamp  mill. 
SILVERTON  MINING  CO.  WASHINGTON. 

Mine  office:  Silverton,  Snohomish  Co.,  Wash.     Was  developing  a  vein, 
canying  ores  of  gold,  silver  and  copper,  near  the  Bonanza  Queen  mine,  at 
last  accounts.     Presumably  idle. 
SILVER  WING  MINE.  COLORADO. 

Mine  office;  Animas  Forks,  San  Juan  Co.,  Colo.  Has  a  25-ton  leaching 
plaii|)  completed  late  in  1905,  using  the  Waterbury  process.  Ores  are  roasted, 
hefoie  leaching  with  sulphuric  acid  made  from  the  roast  fumes.  Management 
is  sain  to  plan  enlarging  the  plant  to  a  permanent  200-ton  mill  if  the  process 
proves  suocessf uL 
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SIMILKAMEEN  COPPER  MINES.  BRITISH  COLUMBIA. 

Stiiart  Am^our,  president,  at   last   accounts,     Capitalkation  t200,QOO, 
shares  10c-  par.     Lands,  supposedly  Bomcwhere  in  the  Siniilkaineen  district 
of  British  Cfilumbia.     Presumably  moribund,  or  dead. 
SIMILKAMEEN  MINING  &  SMELTING  CO.,  LTD.         BRITISH  COLUMBU. 

Office:  care  of  Chas.  F,  Law,  8ccr<»tarj%  Vancouver,  B.  C,  Fred  Buscombe, 
chairmanj  W.  H.  Armstrong,  managinj?  dirct-tor;  preceding  office*  s,  E,  J. 
McF^ey  and  Clarence  Marpole,  directors.  Organized  1905»  under  taws  of 
British  Columbia,  yr\th  capitalization  $2,000,000,  shares  f  10  par. 

Lands,  5  ciainu*,  3  crown-granted,  area  circa  200  acres,  known  atf 
the  St,  Lawrence  and  St,  George  groups,  8  milea  from  Tolameen  City,  on 
Bear  Creek,  a  tributary  of  the  Tulameen  river,  in  the  Similkameen  division  of 
the  Boundry  district  of  British  Columbia.  Lands  are  well  timbered  and  have 
a  250-h.  p.  available  waterfall,  on  Bear  Creek.  Bevelopment  is  by  4  shallow 
shafts,  of  circa  SIV  depth  each,  a  fibort  tunnel,  and  numerous  trenches  and 
open-cuts.  The  property  shows  a  strong  ore  bodyt  between  schitt  and  grati- 
ite,  with  intrusive  porphyry  dikes.  The  St.  Lawrence  mine  lias  two  50' 
shafts,  showing  an  8'  vein  of  massive  cupriferous  iron  sulphides,  giving  average 
assays  of  about  810  per  ton  in  copper,  silver  and  gold.  The  St,  Cteorge  group 
shows  a  4'  vein,  carrying  ore  with  q  uartz  gangue,  gi\'ing  average  assays  of  1 .38% 
copper,  2,08  oz,  silver  and  553  gold  per  ton.  Property  is  con^ide^^l  proniising, 
SIMSBURY  MINE.  CONNECTICUT. 

A  small,  old  and  idle  mine,  at  Granby,  Hartford  county,  Connecticut. 
SINAI  fflNING  SYNDICATE.  ARABIA. 

Mine  olhce:  Mt.  Sam  a  rah,  Arabia,  care  of  G,  Beyts  A  Co.,  Suez,  Egypt. 
M.  Wanner,  mine  manager.  Property  Is  sundry  o!d  ropprr  mine-s,  worked 
by  the  early  dynasties  of  Egj'ptian  kings,  and  abandoned  pmlmbly  some 
1,500  years  before  the  Rio  Tinto  wa«  first  opened  by  the  Phcenicians,  wlueh 
latter  event  occurred  cin-a  1100  B  C.  A  little  work  was  done,  in  1903. 
Presumably  idle, 
SniALOA  EXPLORATION  CO,  ME3aC0* 

01  lice:  Coiiiinon wealth  Trust  Bldg,,  St.  Louis,  Mo.  Geo.  B.  Clark, 
president;  Dr.  H,  H-  Born,  secretary j  Chas.  Wiggins,  treasurer;  preceding  offi- 
cers, Chas.  H.  Filley,  John  Hartman,  Henry  Leschen,  Cha^s.  M,  Hlioadea 
and  W^  S.  S.  Rodgors.  directors.  Capitahf.ation  ?500,000»  sharcij  $1  par. 
*  Lands,  sundry  claims,  also  7  square  miles  of  miscellaneous  timber  and  min- 
eral lands,  circjA  80  mil^  northeast  of  Mazatl^,  in  the  state  of  Sinolca, 
Mexico.  Properly  included  the  Santa  Edui^iges  and  I^  Luz  minee»  whidj 
have  been  di*fpc*sed  of,  for  stock  interests,  to  the  Metates  Mining  Co.,  and 
one  other  new  corporation. 
SINALOA  A  SONORA  MINING  Bt  SMELTING  CO.  MEXICO. 

Office:  1133  Broadway,  >icw  York. 
SINBAD  MINE,  MONTANA. 

Mine  offir*^:  Butte.  Silver  Bow  Co.,  Mont.  Lands  lie  just  north  of  the 
Pittsburg  *fe  Montana,  in  East  Butte,  and  are  opened  by  a  shaft  of  circa 
600' depth. 
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SISKT/OU  COPPER  •BflNlNG  CO.  CALIFORNU. 

Office:  furo  of  (J.  W.  Holiiies,  Cliatham,  Ont.  Mine  office:  Asiiland, 
Jacki^n  Co.,  Ore.  Employs  1*2  men.  Dr.  J.  F.  Hetldy,  manager.  I^nds, 
sundry  claims,  in  vicinity  of  the  Blue  I^ge  mine,  upper  Applegate  distiict, 
Siskiyou  county,  Califc^rnia,  including  the  Cook  «fe  Clreen  claims,  adjoining 
the  Blue  Ledge  mines,  near  the  Oregon  line,  developed  by  a  250'  tunnel,  said 
to  give  a  promising  showing  of  ore. 
SISKIYOU  GOLD  &  COPPER  CO.  CALIFORNIA. 

Office  326  Post  St.,  San  Francisco,  Cal.  Mine  office:  RoUins,  Siski- 
you Co.,  Cai.  I^nds,  said  to  be  8  claims,  area  160  acres,  on  the  state  road 
between  Yreka  and  Rollins,  Siskiyou  county.  Regarded  with  deep  suspi- 
cion, because  stock  was  peddled  by  the  notorious  *Baron"  \V.  E.  von 
Johannsen,  of  the  PaciBc  States  Mining  &  Investment  Co. 
SISKIYOU  GOLD  &  COPPER  MINING  CO. 

Letter  returned  unclaimed  from  former  office.  Salt  Lake  City,  Utah. 
SISKOWIT  MINE.  MICHIGAN. 

Located  near  Rock  Harbor,  Isle  Roy  ale,  Michigan.     Has  a  5'  amyg- 
daloid vein,  carrying  sheet  copper,  in  contact  with  walls,  opened  byaSOO' 
main  shaft.  Worked  1845-1855,  making  circa  150  tons  fine  copper,  and  since 
idle. 
MINA  LA  SIVERIA.  MEXICO. 

Office  and  mine:  care  of  E.  Torres,  owner,  Topia,  Durango,  Mexico. 
SIX  EAGLES  MINING  CO.  WASHINGTON. 

Office:  Olympia,  Wash.     Mine  office:  Loomis,  Okanogan  Co.,   Wash. 
Robt.  Frost,  superintendent,  at  last  accounts.     Has  auriferous  and  argent- 
iferous lead  and  copper  ores,  with  steam  power. 
SJANGELI  MINES.  NORWAY  &  SWEDEN. 

Mine  office:  Sjangeli,  Norway.  Lands,  circa  30  miles  from  the  coast, 
with  good  water  power  available,  include  the  Sjangeli,  Mina  Alakats,  Val- 
fojokk  and  Ruopsuokjaure  groups,  partly  in  Norway  and  partly  in  Sweden. 
Country  rocks  are  hornblende  schists,  with  narrow  strata  of  limestone  and 
lenticular  bodies  of  massive  gabbro,  ores  occurring  in  the  schists  as  cuprite, 
chalcocite,  bomite  and  chalcopyrite,  assaying  2.5%  to  55%  copper,  with  an 
average  tenor  of  about  12.5%.  Property,  though  but  slightly  developed, 
is  considered  decidedly  promising. 
SKOWASFJELDETS  AKTIEBOLAG.  NORWAY. 

Mine  office:  Harran,  Norway.  N.  Tiskum,  manager,  at  last  accounts. 
SKYLARK  COPPER  MINING  &  MILLING  CO.  UTAH. 

Office:  40  Commercial  Blk.,  Salt  Lake  City,  Utah.  Letter  returned 
unclaimed  from  former  mine  office,  Blue  Acre,  Beaver  Co.,  Utah.  A.  J. 
McMullen,  president  and  general  manager;  E.  A.  Cook,  secretary  and  treas- 
urer. Organized  May,  1899,  under  laws  of  Utah,  with  capitalization  $75,000, 
shares  25c.  par.  Is  under  same  management  as  O.  K.  Extension  Mining 
&  Reduction  Co.  Lands,  10  claims,  area  200  acres,  in  the  Beaver  Lake  dis- 
trict, showing  a  4'  contact  vein  between  limestone  and  granite,  opened  by 
shafts  of  15(K  and  365^  and  by  6  tunnels,  longest  155',  showing  chalcopyrite 
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ittul  galena,  foniipr  ostimiitod  liy  cMiriipany  tr»  uv^'ragt^  'y%  cupper  aS3 
silver,  and   btiur  4it%  leail,  7li  cu,  stiver  aiid  $2.50  guld  jxjr  ton       Ua^^ 


ARIZDIVA. 
Ohio.  atuJ 

WYOMmoA 
M.  F.  Montgomery,  su^^" 


Lands  are  In  Shannon 


HISSOURUj 

county,  Missouri,! 


olirit'  powx'r.     Property  regarded  us  proDJiJijing. 
SLATE  CREEK  MINING  CO, 

Letters  returned  imelainied   from  fomier  office,  Cleveland 
former  mine  ofliee,  Preseott,  Yavapai  Co.,  Ariz, 
SLATE  CREEK  MINING  &  MILLING  CO. 

Mine  office:  Wlieatlniul,  Laramie  Co,,  Wyo. 
perintendent,  at  la-st  accounts, 
SLATER  COPPER  MINES  CO. 

Ollii-e:  Willow  Spnngs,  Mo. 
Idle  since  circa  UK}1. 
SLEEMINABAD  COPPER  CO.  INDIA* 

Ofliee:  care  of  P.  C.  Dutt,  manager,  Residency  Road»  Jubbulpore,  Crn-^^ 
trul  Provinces,  India.  Lands  arc  sundry  claims,  1 1^^  niUcs  fmm  the  statkn 
of  SliH'minabad,  on  the  Etist  Indian  Kailroad,  40  miles  from  Jubbulpor^^ 
and  650  luiles  from  Bombay,  alniorit  in  the  centre  of  India,  The  formation, 
\s  of  Silurian  age,  coutvlry  rocb«  living  doloudle,  slate,  quart zitc,  mica-ecluHi 
and  jttS|)cr,  much  enun|>Ied  atul  metamorphoHcdf  with  numerouii  porphyry*, 
dikes,  ore  occurring  in  the  virinity  of  the  porpliyry.  The  Dharwar  schLsU, 
her©  seen,  belong  to  the  same  gfX>logit"al  horizoti  ix»  the  Kolar  g»»Id  fields. 
Country  rocks  have  a  generally  east  and  wf^st  strike,  and  southern  dip, 
with  veins  occurring  at  approximately  right  angles  and  having  a  westerly 
dip.  The  veins  have  well  dcfmed  walls,  with  considerable  fluccan,  showing 
slickensidee.  The  property  shows  16  vein^,  in  a  radius  of  10  niilea,  veins' 
averaging  6'  width,  one  vein  outcropping  for  nearly  2  miles.  Development 
ia  by  a  100'  vertical  shaft,  and  considerable  diamond  drilling  has  been  done^, 
Bbowing  auriferous  and  argentiferous  malachite  and  tetrahedrite,  giving 
assay  values,  according  to  the  Indian  Government  8ur\'ey,  up  to  25%  cop- 
per, 197  oz-  silver  and  15  dwts.  gold  per  long  ton.  Ore  produced  haa  been  «>ld 
for  £7  5b,  6d.  per  ton.  Property  ia  considered  worthy  of  careful  invet^tigation, 
SLIDE  ROCK  CLAIMS.  MEXICO. 

Office:  care  of  Alpheus  McCallum,  162  Randolph  St.,  Chicago.  Ills* 
Mine  oflice:  Magdalena,  Socorro  Co.,  N.  M.  Lands,  6  claims,  area  120  acfvS|,' 
in  the  Magdalena  district,  2  miles  from  the  Santa  F^  railway,  held  under  boni 
and  lease  by  Alpheus  MeCallum,  Dr.  Alex.  McCallum  and  Dr.  W,  W.  McCalUtm* 
Property  is  developed  by  tunnels  of  120'  and  ^OC,  showing  oi*e  assaying 
21 .2%  copper,  6  oz.  silver  and  $19.84  gold  per  ton,  with  occasional  lea<l  and 
zinc  vahjes. 
SMELTING  &  REFINING  COMPANY  AUSTRALIA. 

OF  AUSTRALIA  {\m\  h  LTD. 

In  vohiritary  liquidation,  December.  1905,  and  practically  sueoeeded  by 
Australian  8niet(ing  Corporation,  Ltd. 
SMOKEHOUSE  MINING  CO.  MONTANA. 

Office  and  miuo:  Butte,  Silver  Bow  Co.,  Mont.     Bernard  Noon,  general 
manager,  at  last  accounts.     Has  a  500'  two-compartment 
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SMUGGLER  GOLD  &  KUnNG  CO.  WASHIN6T0H. 

Officer  202J4  Stark  St.,  Portland,  Ore.  Mine  office:  Index,  Snohomish 
Co.,  Wash.  Employs  4  men.  McKinley  Mitchell,  president ;  Samuel  Hart, 
secretary;  D.  S.  Williams,  treasurer;  W.  J.  Walters,  general  manager. 
Organized  July,  i904,under  laws  of  Washington,  with  capitalization  $1 ,000,000, 
shares  $1  par:  issued,  $600,000.  Lands,  19  claims,  in  the  Silver  Creek 
district. 
SNOHOMISH  ft^TRAMWAY  MINES.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.    John  S.  Harris,  receiver. 
Courts  have  decided  that  the  Butte  &  Boston  Consolidated  Mining  Co.  owns 
two-thirds  of  the  Tramway  and  one-half  of  the  Snohomish,  balance  going  to 
the  Butte  Coalition  Mining  Co. 
SNOWBIRD  MINE.  MONTANA. 

A  property  at  Butte,  Silver  Bow  county,  Montana,  formerly  in  dispute 
between  the  Montana  Ore  Purchasing  Co.  and  the  Anaconda  Copper  Co. 
Title  now  rests  between  the  Anaconda  and  Butte  Coalition  companies. 
SNOWSHOE  COPPER  MINING  CO.  MONTANA. 

Supposedly  has  copper  claims,  somewhere  in  Montana.  Diaphanous. 
SNOWSHOE  GOLD  &  COPPER  MINES,  LTD.  BRITISH  COLUMBL^. 

Offices:  7,  Poultry,  London,  E.  C,  Eng.  Mine  office:  Phoenix,  B.  C. 
Earl  of  Chesterfield,  chairman;  Geo.  S.  Waterlow,  D.  L.,  J.  P.,  vice-chairman; 
H.  W.  Batty,  secretary;  Anthony  J.  McMillan,  managing  director;  J.  W.  Astley 
superintendent;  J.  H.  Trevorrow,  mining  captain.  Organized  Jan.  20,  1901, 
\mder  laws  of  United  Kingdom,  with  capitalization  £250,000,  shares  £1  par; 
issued,  £108,855.  Lands,  4  claims,  area  120  acres,  freehold,  about  }4  mile 
from  the  Granby,  in  the  Grand  Forks  or  Boundary  division  of  the  Yale  district. 
Ore  occurs,  exclusively  as  chalcopyrite,  in  fissure  replacements,  ranging 
25^  to  200^  in  width,  with  an  average  of  about  lOO',  by  1,000^  length.  Ore 
occurs  oocasionally  in  distinct  bodies,  somewhat  mixed,  but  is  mainly  dissem- 
inated in  minute  particles  throughout  a  gangue  varying  from  silicious  to 
calcareous,  and  carrying  occasional  magnetite  and  specular  hematite.  Ebc- 
poiments  in  electrolytic  reduction,  conducted  on  this  oro  by  Thos.  A.  Ekiison, 
did  not  result  successfully.  The  mine  has  tunnels  of  200^,  250^  and  600^, 
with  shafts  of  200^  and  300^,  the  main  shaft  having  3  compartments,  with  a 
150-li.  p.  double-drum  electric  hoist,  raising  2-ton  skips,  but  bulk  of  production 
is  secured  from  open-cast  workings. 

Machinery  plant  includes  a  30-drill  Rand  Corliss  cross-compound  con- 
densing steam  and  compound  air-compressor.  Production  was  20,000  tons 
of  ore  in  1902,  and  74,000  tons  in  1903,  mined  at  an  average  cost  of  $1.10  per 
ton.  Ore  was  shipped  to  smelters  at  Greenwood  and  Boundary  Falls  for  re- 
duction, the  mine  having  direct  rail  connection  with  the  Canadian  Pacific  line. 
A  merger  of  the  Snowshoe  with  the  British  Columbia  Copper  Co.  was  under 
consideratioii  for  some  time,  but  was  not  effected.  The  oro  body  is  low  in 
Krade,  but  of  great  sise,  and  worked  upon  the  scale  of  other  big  ore  bodies  jof 
the  same  district,  with  equal  capital  and  skill,  the  Snowshoe  should  make  a 
f^iiecessful  mine. 
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SNOWSTORM  GOLD  &  SILVER  MINING  &  MILLING  CO.  COLORADO, 

Mine  office:  Durango,   La   Pbta  Co.,  Colo      J.   E.   Downer,  manager, 
at  last  accounts.     Ores  carry  gold,  silver,  *?opper  and  mercury.     Has  wal€r 
power  and  a  10-stamp  milL     Presumably  idle, 
SNOW  STORM  MINING  CO,  mAHO, 

Office  and  mine:  Mnllan,  Shoshone  Co.,  Idaho,     Employs  circa  150  men. 
H    H.  Bums,  preifident;  Tlios.  Donnelly » vife-prtsident  and  general  manager; 
F,  J.  Edwardii,  Beoretary  and  treasurer;  J.  li.  Hewand  ik  Co.,  lessees.     Urgaui-  j 
ized  1899,  under  laws  of  Idaho,  with  eapitalization  $1,250,000,  sliares  $1  par. 

Lands,  8  claims,  6  patented,  area  IfK)  aeres,  also  a  2-aere  miUaite,  in  th^  j 
Hunter  district,  showing  a  fissure  vein  of  W  to  <iO',  with  an  average  of  circa  SO*  i 
width,  openc-d  by  a  my  .^haft  and  by  tunnels  of  200',  000'  and  l.SOCV,  with  \ 
about  one  mile  of  workings,  estinuited  by  company,  early  in  1905,  to  show  j 
500,000  tons  of  ore  blocked  out  for  stoping.     Ores,  as  developed,  are  oxides 
and  carbonates,  with  silicic  us  gatvgue,  being  c^ecially  suited  for  converter  j 
linings.     An  average  of  6  genend  assays,  in  1905,  gave  10.9%  copper,  11.6  os. 
silver  and  50  cent.s  gold  per  ton,  from  a  14'  breast  on  the  1,000^  level     The 
mine  has  a  water  power  plant,  an^  an  experimental  leaching  plant.     A  7,300* 
tramline  leads  from  No,  2  timnel  to  the  Ijarson  railway  spur. 

The  up]xn'  levels  of  the  nunc  art^  ojitirateii,  under  a  5-year  lease,  on  royalty, 
by  Messrs  J.  H.  Hewand  and  Thos.  L.  Greenough,  under  tlie  firm  nanje  of 
J»  H.  Hewand  &  Co.  Mr  Groenoiigh  and  hln  asscu  iut<«  are  said  to  own  nearly 
75%  of  the  ytock  of  the  company,  and  have  urged  the  levying  of  an  8-cent 
aiwessment^  for  the  furtlier  ecpiipment  of  thi*  mine.  The  mint>rity  shareholders 
arc  bitterly  oppf»se<l  to  thin  assestiment,  stating  that  Mr.  (ireenough  and  his 
associates,  through  the  profits  of  their  It^ase,  are  in  a  position  to  pay  the  a^ess^ 
meni  on  their  stock,  while  the  minority  shareholders  woidd  liave  to  dig  up 
the  cash  from  their  pockets.  There  In  corLsiderable  force  in  this  argument, 
but,  as  a  matter  of  fact,  there  can  be  little  doubt  tlmt  the  8-<?Gnt  a^aiossmcni, 
if  expended  properly,  would  add  at  leiust  ten  times  that  amount  to  the  value  of 
the  projwrty,  and  careful  hivestigarion  of  the  facts  in  the  case  does  not  show 
that  the  lessees  have  been  gouging  the  prop<*rty.  The  basi>:  for  th'^  animotdty 
displayed  toward  them  lies,  apparently,  in  the  fact  tliat  the  lessees  are  earning 
ver^^  handsonic  profit s — which  they  seem  entitled  to,  from  their  oouragie  in 
putting  their  own  caish  into  the  property. 

The  mine  lias  considemble  devcltipment ,  anxl  some  exwllent  reser\*e  stopee. 
More  or  less  ore  has  been  shipped  since  1901,  and  prwluctinn,  for  1905,  Uq»- 
timatcd  at  55,000  tons  of  ore,  carr>nng4,950,OfKJ  llis.  fine  eoppor.     Property 
is  comddered  of  much  promise, 
SOCORRO  GOLD  CO.  ARIZONA. 

Office  and  mine:  Harrishurg,  Yuma  Co,,  Ant,  f^.  D,  Workman, 
president;  S.  C.  Work? nan,  secretiiry;  F.  C  Bmith.  genenil  manager.  Organ- 
iued  1901,  under  laws  of  Arissoim,  with  ca  pi  tali  wit  ion  |r»0(»,000,  shares  $1  psir 
Lainls,  10  rluiniH,  ufvu  200  acn^s,  in  Hjc  l^ll'^worlh  di>-t net,  showing  a  fi.vsure 
vein  of  2'  width,  carrjang  rov(4htp  ami  rhalropyrile,  assnyinn  alK-Hil  $10  coliI 
and  5  o/  silver  por  hm,  with  small  cfippcT  values,  developed  by  a  667'  sliafl 
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and  11  tunnels,  with  2,467'  of  underground  workings,  liaving  6,000  tons  of  ore 
blocked  out  for  stoping.     Has  a  20-vstamp  mill,  3  Standard  concentrators  and 
cyanide  plants  of  10  tons  and  50  tons  daily  capacity. 
SOLACE  COPPER  MHVING  CO.  ARIZONA. 

Office  and  mine:  Globe,  Gila  Co.,  Ariz.  Ignatius  Schlinger,  president  and 
treasurer;  Henry  Smith,  vice-president;  A.  P.  Murray,  secretary;  T.  Schlinger, 
treasurer.  Organized  1903,  under  laws  of  Arizona,  VN^th  capitalization 
$500,000,  shares  $1  par,  in  SI 00,000  preferred  and  $400,000  common  shares. 
Lands,  4  claims,  in  the  Bloody  Tank  district,  circa  8  miles  from  Globe,  show- 
ing 4  ore  bodies,  of  20^  average  width,  opened  by  several  pits,  giving  assays  of 
8%  copper  and  $15  gold  per  ton. 
MINA  SOLEDAD.  MEXICO. 

Office  and  mine:  care  of  Dr.  S.  H.  Quint,  Ameca,  Jalisco,  Mexico.  Chris. 
O'Brien,  manager.  Lands,  78  pertenencias,  circa  1 2  miles  southwest  of  Ameca, 
in  the  Sierra  TetiUa  district,  opened  by  about  1 ,600'  of  shafts  and  tunnels. 
Deepest  workings  400^,  with  sulphides  below  the  200'  level,  showing  circa 
10,000  tons  of  ore,  in  a  12^  vein  carrying  copper  and  free  gold,  valr.es  being 
mainly  gold.  Equipment  includes  a  3-stamp  Hendy  mill,  1  Wilfley  table  and 
1  Pender  concentrator. 
SOLMS-BRAUNSFELS'SCHE  BERGWERKE.  GERMANY. 

Mine   office:  BraunsfeLs,    Rheinprovinz,   Germany.    Herr   Bergassessor 
Bellinger,  manager.     Has  ores  of  iron,  manganese  and  copper. 
SOLOMON  SPRINGS  COPPER  MINING  CO.  ARIZONA. 

Office  and  mine:  Naco,  Cochise  Co.,  Ariz.     Lands,  20  claims,  area  400 
acres,  in  the  Naco  valley,  about  midway  between  Bisbee  and  Naco.     Lands 
show  a  vein  having  a  gossan  of  4'  to  40'  width.   Was  under  bond,  for  several 
years,  to  the  Houghton  Development  Co. 
SOMBRERETE  MINING  CO.  MEXICO. 

Mine  office:  Sombrerete,  2^catecas,  Mexico.     Is  an  extensive  silver-lead 
property,  controlled  by  the  Compafila  Metalurgica  Mexicana. 
SONGATOF  MINE.  RUSSIA. 

A  small'  producer,  in  the  Russian  Altai 
SONOMA  MINES  OF  MEXICO,  LTD.  MEXICO. 

Offices:  4,  Great  Winchester  St.,  London,  E.  C,  Eng.  Mine  office:  Avino, 
Durango,  Mex.  G.  H.  Johnson,  secretary;  W.  B.  Jeffrey,  mine  manager; 
E.  L.  Wagner,  superintendent.  Organized  Nov.  4,  1899,  with  capitalization 
£500,000,  shares  £1  par;  issued,  £450,400.  Lands,  415  acres,  carrying  ores 
of  gold,  silver  and  copper,  the  Sonoma  claims  showing  a  large  body  averaging 
2.5%  to  4%  copper,  with  fair  gold  and  silver  values,  while  the  Malinche  claim 
IB  said  to  diow  ore  carrying  up  to  10%  copper,  with  small  gold  and  silver 
values.  Has  steam  power. 
80N0RA  BONANZA  MINING  CO.  MEXICO. 

Office:  La  Cananea,  Sonora,  Bfex.  Mine  office:  Imuris,  Sonora,  Mexico. 
W.  M.  Baricer,  president  and  general  manager;  Hon.  Chas.  Smith,  vice-presi- 
dent; R.  E.  Lopes,  secretary;  Wm.  Gmahling,  treasurer;  John  E.  Penberthy 
eoDsultixig   engineer;    Chas.   Hanley,    superintendent.    Organized   July  2, 
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HKJ4,  under  laws  of  Arizona,  with  capital ijsat ion  $L000,0O0,  sh&res  $1  paiv 

Lands,  135  pertenenciai*,  with  ext^jnsive  holdings  of  mlsoellaneouB  Ian 
circa  25  miles  south  of  Nogales.  The  mine  shows  a  prominent  outcrop, 
Hy  average  width,  traceable  IH  miles,  the  gossan  giving  quite  unifo] 
assays  of  $6  to  $7  gold  ptT  ton.  The  vein,  of  6'  to  10'  average  width,  she 
a  3'  pajrstreak  carr\nng  galena,  chaleopyrite  and  wulfenite,  with  silver  vali 
and  with  occasional  free  gold.  The  molybdenum  deposits  are  conside 
promising.  The  mine  bus  ore-loa<ling  pockuts  on  the  IOC  and  200'  lev 
of  shafts  of  250'  and  350'  depth.  The  San  Miguel  property  was  idle,  at 
accounts,  the  formation  being  mucli  disturljed. 

Equipment  includes  a  e?t«am  platit  mth  3  boilers,  2  hoists  and  2  puin] 
and  an  electric  light   plant  and  a  new  air-compressor  are  to  be  instAl 
Water  is  secim^d  from  p.  well,  and  a  storage  reservoir  has  bt^n  built,  to  h 
the  niine-water.     The  company  has  a  general  store  and  sundry  dwi'llings  U 
cmplciy€*s,  and  also  has  a  hme-kiln,  ^mall  brick-plant  and  a  Bmalt  conce] 
tmtor,  latter  cf>n^pleted  May,  1906.     Property  is  considered  promising, 
SONORA  CHIEF  MIKING  CO,  MEIQCO, 

-  Otlico;  323    American    Bank    Bldg.,    Kaasjuj    City,    Mo.     Mine    offi< 
Suaqui  de  Batuc,  Ures,  Sonora,  Mexico.     L.  H.  Janf^5n,  president  and  gieiiei 
manager;    Dn    M.    T,    Runnels,  vice-president;   Dr.  C,  L.  V.  Hedrick, 
retary    and    superintendent;    Harry    Hakleniann,    assistant   secretary   and' 
treasurer;    preceding  officers,   A-  H.  Gbaner  and  W.  T.  Cramer,  directort; 
Morris    Ikhse,    mine    st;pf*rintei:deiit.      Organi/ed    July    IS,    1904,   under 
laws  of  Ariaona,  and   procotohzed,    October,    1905,   under  laws  of  Mexii 
with  capitalization  $1,500,1)00,  shares  SI  par;  issued  $1,380,000,    Statcmeul 
as  of  March  1,  IIKIO,  gave  cash  on  hand,  $17,000,  aiid  cash  due  company  $9^000^1 
without  at^crued  liabilities. 

Lands,  11  claims,  area  464  acres,  in  the  Ures  district,  with  country 
rock5  of  granite-porphyrj^  diorite  and  limestone,  showing  several  large,  con- 
tinuous ore  bodies,  of  which  4,  under  development,  are  of  5'  to  6'  average 
width,  carrying  ores  giving  average  assays  of  15,8%  copper,  10  oz.  to  80  oi. 
silver  and  $25  to  $49  gold  per  ton.  Company  says  that  10%  of  production 
is  auriferous  and  argentiferous  whitneyite,  an  arsenical  ore  of  copper.  De- 
velopment in  by  shafiH  of  95'  and  12.5',  and  by  tumiels  of  25',  754'  and  248', 
with  a  total  of  2 J  86'  of  underground  workings.  Development  is  mainly 
at  the  PhcBnix  group,  the  Lakeside  group  being  held  in  al>eyance.  The 
Yaqui  river  has  an  available  waterfall,  estimated  at  440  h.  p»  The  new  lino 
of  the  Southern  Pacific  wil!  pass  witlun  one  mile  of  the  mine.  Company 
plans  continuing  development  and  building  a  modem  concentrator,  during 
1906,  ] 

SONORA  COPPER  COMPANY  OF  MEXICO.  M^DCa 

Assets,  consisting  of  a  bwsuit,  sold  to  Puertecito  Oopper  Co. 

SONORA  DEVELOPMENT  CO,  MEXICO. 

"Otfice:  ti03  New  Ridge  Bldg.,  Kansas  City,  Mo,     Mine  ofl^ce:  Moct^ 

«uma,  Sonora,  Mejt.     Wm.  Huttig,  president;  Jolm  W.  Amerman,  secretary; 

Jas,  E.  Lawrence,  engineer.     Orgaiiized  under  laws  of  Arizona,  with  capitali' 
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zation  $1,000,000.  Lands,  9S  pertenencias.  area  242  acres.  includii*g  the 
Don  Genaro  y  Anexas,  Nacoiari  Copper  Queen,  Wostenholm,  Conforme, 
Goodlander,  Santa  Clara,  Cuahtemoc  and  La  Verde  groups.  The  Xacozari 
Copper  Queen,  area  circa  65  acres,  lies  between  the  Nacozari  and  BeUe 
Union  mines  of  the  Moctexuma  Copper  Co..  giN^ng  ore  assa3ring  up  to  58% 
copper.  Some  development  has  been  secured,  by  shafts  and  tunnels,  the 
mine  openings  being  of  somewhat  random  occurrence,  showing  ores  carrying 
argentiferous  and  auriferous  copper  and  lead  sulphides.  There  is  said  to  be 
a  possibility  of  litigation  over  some  of  the  properties  claimed  by  the  company, 
and  the  mining  operations  of  the  company  arc  of  a  very  languid  nature. 
SOHORA  &  KAHSAS  CTET  DEVELOPMEHT  CO.  XEXICO. 

Letter  returned  unclaimed  from  former  office,  Kansas  City.  Mo.     Mine 
office:  Suaqui  de  Batuc,  Ures,  Sonora,  Mexico. 
SONORA  mHING  CO.  MEXICO. 

Office:  201  Ward  Blk.,  Battle  Creek.  Mich.  Mine  office:  Aguacaliente 
de  Baca,  Sinakia,  Mexico.  J.  C.  Barber,  preaddent;  D.  L.  Merrill,  vice-presi- 
dent; A.  W.  Davis,  secretary  and  treasurer;  preceding  officers.  J.  W.  McCrea, 
A.  E.  McBeth,  H.  G.  Barber  and  H.  A.  Clapp.  directors;  £.  A.  Clapp,  goneral 
manager;  D.  H.  Livin^ton,  superintendent;  S.  C.  Whipple,  engineer.  Organ- 
ized 1901,  under  laws  of  Wyoming,  with  capitalization  $2,000,000,  shares 
$1  par;  issued,  $1,250,000. 

Lands,  1-19  pertenencias.  area  368  acres,  also  150  acres  pasture  lands,  in 
the  Alamos  district  of  Sonora.  with  country  rocks  of  granite-porphyry 
and  limestone,  showing  sundry  fissure  veins.  carr}'ing  lenticular  ore  bodies^ 
of  which  4  are  sli^tly  de\'elopcd  by  5  shafts,  deepest  105'.  and  by  about  1,700^ 
of  tunnels,  the  four  veins  Iiave  average  widths  of  15',  12^.  10'  and  3'.  gi^'ing 
assays  of  6.8%  to  18.7%  copper.  9%  to  13^  lead.  17.8  oz.  to  30  oz.  silver, 
and  $1  to  $2  gold  per  ton.  from  oxide  and  carbonate  ores,  vein  changing  to 
heavy  sulphides  at  little  depth.  Company  plans  continuing  development 
and  building  a  15-ton  wood-burning  reverberatory  furnace. 
SONORA  mHING  &  DEVELOPMENT  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office.  Hermosillo.  Sonora. 
Mexico.     Was  said  to  have  a  property  showing  auriferous  and  argentiferous 
copper  ore,  of  good  grade,  also  a  graphite  mine,  from  which  several  hundred 
tons  of  plumbago  are  said  to  have  been  shipped. 
SONORA  MINING  &  MILLING  CO.  MEXICO. 

Succeeded,  Feb.  15,  1006.  by  Juarez  Mining  Co. 
SONORENSE  PROSPECTING  &  bEVELOPING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  office.  Nogales,  Ariz.  Allen 
T.  Bird,  president;  L.  C.  Frank,  vice-president  and  general  manager;  M.  E. 
Hopwood,  secretary;  John  M.  Woodrum,  treasurer.  Organized  .\ugust  17, 
1905,  under  laws  of  Ariz<Mia,  with  capitalization  $1 ,000.000.  shares  $5  par. 
Lands,  sundry  properties,  in  the  Ures  district,  between  UermosiUo  and 
Guaymas. 
MINA  SOQUTTB  PRIETO.  MEXICO. 

Mine  <^lce:  Ayutla.  Jalisco.  Mexico.     Lands.  1 50  pertenencias.  shoving 
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auriferous  and  argentiferous  copper  oree*     Has  a  35-ton  mill,  and  at 

accounts  planned  enlarging  same. 

JOSt  SOSSI.  BOLIVU, 

Office  and  minerCoro  Coro,  La  Pa?,,  Bolivia.  Is  a  »mal]  operator,  having 
a  mine  equitiped  \\ith  st-eam  power  and  employing  30  men,  at  ladt  account*. 
COMPANHIA  MINEIRA  DE  SOTIEL  CORONADA.  SPADI. 

Offices:  Kuu  dos  Hapjiteiro:s  22,  LlsIkhi,  Portugal  Mine  office:  Calaflas, 
Huelva,  Spain.  Senlior  Ihmi  Augnsto  FuscKini.  chairman;  Thos.  Mor- 
rison, &  Co.t  agienta  at  Calaflas.  Landis,  666  ht;ctareavS,  including  34  old  minefi, 
carrying  cupriferous  iron  pyrites.  Is  working  rfteadily,  in  a  rather  stnall  way. 
Prodtiction,  190I,  was  H,9&4  long  tons  cupriferous  pyrites  and  614  long  tona 
cement  copper,  estimatiul  as  ecjuivalent  to  circa  1,000,000  lbs.  fine  cop|jer. 
SOCIEDAD  AlfONIMA  MINAS  DE  SOTO.  SPAIK* 

Office:  Bilbao,  Sf>ain.  Mine  offit^v:  Reinosa,  Santander,  Spain,  Idle. 
SOUTH  AFRICAN  COPPER  ESTATES,  LTD*  CAPE  COLOHY. 

Dissolved.  September,  HK)4. 
SOUTH  AFRICAN  GOLD  ft  COPf'ER  TRANSVAAL. 

MINING  SYNDICATE,  LTD. 

Officer;  237,  Finsbury  Pavement  House,  |x>ndon,  E.  C,  Eng,  E.  G. 
Knight^s,  chainnan;  E.  C,  C.  Smith,  secretary.  Organized  Nov.  24,  1903, 
with  capitalization  £15,000,  shares  £1  par,  in  £10,000  preferred  and  £5,000 
ordinary  sliares;  issued,  all  prc^ferred  sliares,  £10.000.  Lands,  11,300  acres, 
held  under  option,  southeai^t  of  Petersb\u^,  in  the  Zoutpansberg  district, 
Transvaal  It  is  stnted  that  gold  and  cop}i(i»r  ores  liave  heen  found. 
SOUTH  AMERICAN  DEVELOPMENT  CO.  PERtS. 

Succeeded,  circa  K»03,  by  Corro  de  Pasco  Mining  Co. 
SOUTH  AUSTRALLAN  COPPER  SYNDICATE,  LTD. 

Offices;  1,1.  St.  Helen's  PI,  London,  K.  C,  Eng.     Moribund 
SOUTH  BISBEE  COPPER  MINING  A  TOWNSITE  ARIZONA. 

IMPROVEMENT  CO, 

Wound  ui>,  1904.  f^an^l^  M\\d  to  Lake  Superior  dc  Pittsburg  Mining  (k). 
SOUTH  BUTTE  COPPER  MINING  CO.  MONTANA. 

Office  and  mine:  47   Eawt   Broadway,   Butte,   Montana.     P,  J.   Gilroy, 
president;   W,   J,    Kemper,   treasimT;    F,    K.    Whitehead,   secretary*;   James 
Davidson,  gonenil  manager, 
SOUTH  CANANEA  COPPER  MINING  CO.,  S.  A.  MEXICO, 

Is  tlie  Mexican  corporation  of  the  Pennsylvania  &  Cananea  Copper  C<>. 
SOUTH  COLUMBUS  MINING  CO,  UTAH 

Office:  care  of  Widter  L,  Maajs,  secnetary  and  treasurer.  Salt  Lake  C^ty 
Iltah.  Mine  ofhee:  I'ark  City,  Summit  C<»,,  llta^h.  Anthony  O.  Jacobson, 
president;  J.  AlexanijiT  JacobHon,  viccprcKitlent;  Artbur  Snow%  managi^r. 
Orgimizc^d  Feb.  IL  1004,  ii.s  succeissor  of  the  C+^ntennial- Bingham  Mining 
C<».,  with  eapiiahzation  $300,0<K),  rthare^i  SI  par.  Lantls,  70  acns,  also  fi 
acres  surface  riglit«.  circa  4  miles  from  Park  City.  iX'velopmcnt  in  by  a 
1.050'  tunnel,  sliowing  slightly  auriferc»u»  and  argentifcmiLs  copper  and  lead 
sulphides,  averaging  circa  3,5%  copper.     Was  idle  at  last  accounta. 
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SOUTH-EAST  AFRICA,  LTD.  MOZAMBIQUE  &  ZAMBESIA. 

Offices:  84,  Blshopsgate  St.,  London,  E.  C,  Eng.  Dr.  Carl  Peters, 
managing  director;  T.  M.  C.  Steuart,  st^cirtary.  Organized  July  11,  1898. 
as  Dr.  Carl  Peters'  Estates  &  Exploration  Co.,  Ltd.,  and  nanie  clianged  to 
present  title,  October,  1903,  with  capitalization  £150,000,  shares  £1  par; 
issued,  £108.330.  Debentures,  £10,000,  at  6%.  Has  the  right  to  locate 
500  claims,  of  500  acres  each,  on  the  lands  of  the  British  South  Africa  Char- 
tered Company,  and  a  similar  number  of  claims,  of  similar  area  each,  on 
lands  of  the  Mozambique  and  Zambesia  companies,  and  has  located 
100  copper  claims  and  305  gold  claims,  on  which  some  exploratory  work 
has  been  done. 
SOUTHERN  COPPER  CO. 

Organized,  February,  1905,  under  laws  of  Maine. 
SOUTHERN  COPPER  MINING  CO.  UTAH. 

Office:  care  of  J.  M.  Reynolds,  secretary,  treasurer  and  general  man- 
ager, Salt  Lake  City,  Utah.  Mine  office:  Milford.  Beaver  Co.,  Utah.  J.  K. 
Persons,  pre.«ddent;  B.  J.  Persons,  vice-president;  E<1.  Mills,  superintendent. 
Organized,  May,  1905,  under  laws  of  Utah,  witli  capitalization  $300,000/ 
shares  $1  par. 

Lands,  5  claims,  area  100  acres,  surveyed  for  patents,  known  as  the 
Brooklyn  group,  circa  10  miles  north  of  Milford,  adjoining  the  Wahsatch 
King  Mining  Co.      Development  is  by  a  60^  shaft  and  20<y  tunnel,  latter 
cutting  a  vein  carrying  fair  values  in  copper,  silver  and  gold. 
SOUTHERN  PACIFIC  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  care  of  J.  W.  Bumham,  secretary  and  manager.  Salt  Lake  City, 
Utah.     Capitalization  $300,000,  sliares  50c.  par.     Lands,  in  the  Sierra  Ne- 
vada district,  Box  Elder  county,  Utah,  are  said  to  show  high-grade  ores, 
carrying  good  values  in  gold,  silver  and  copper. 
SOUTHERN  SMELTING  &  REFINING  CO.  TEXAS. 

Letters  returned  unclaimed  from  alleged  office  in  New  York,  and  from 
aUeged  works  office,  El  Paso,  Texas.     Louis  Strauss,  president.     Was  said, 
October,  1905,  to  have  taken  the  Federal  smelter,  at  El  Paso,  under  lease, 
with  option  of  purchase.     Presimmbly  abortive. 
SOUTHERN  SONORA  DEVELOPMENT  CO.  MEXICO. 

Office:  135  Adams  St.,  Chicago,  Ills.  Mine  office:  Alamos,  Sonora, 
Mexico.  Employs  25  men.  Frederick  E.  Mills,  president;  L.  W.  Win- 
chester, vice-president;  L.  E.  Ballou,  secretary;  A.  P.  Ballou,  treasurer  and 
general  manager;  preceding  officers,  F.  B.  Smith  and  W.  W.  Strong,  direc- 
tors; J.  R.  Hendra,  superintendent.  Organized  July  1,  1904,  under  laws  of 
Arizona,  with  capitalization  $1,000,000;  shares  $1  par;  issued, .  $550,000. 
Lands,  28  pertenenclas,  area  69  acres,  held  under  name  of  San  Bernardino 
Mining  Co.,  which  presumably  is  the  Mexican  incorporation,  in  the  Alamos 
district,  showing  country  rocks  of  granite  and  diorite,  carrying  vaiious  fis- 
sure vains,  of  which  the  Santo  Domingo  vein  is  of  14'  average  width,  and 
is  traceable  3,200^;  the  Quebradilla  vein  is  estimated  at  15'  average  width 
and  the  Santa  Ana  at  S'  a\^rage  width.    Development  is   by  a  SOO'  shaft, 
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with  SOO*  of  workings,  eHiitnated  to  sliow  1*5,000  tons  of  carlx)natc  ore,  «s> 
ftaying  2%  copper,  5%  k*ad,  67  oz.  silver  and  $42  gold  per  ton.      Equip- 
ment includes  an  80-h.  p.  hoist,  good  for  1  ,MK/,  a  store,  assay  offiw  and 
mill,  latter  not  in  \L**e.     Company  plans  installing  a  10(>*ton  concent mtor, 
SOUTHERN  STAR  COPPER  &  SMELTING  CO. 

LinU'i  returned  nnrluiiiicd  from  fnmuT  office,  St.  James  Bldg.,  New  York. 
SOUTHERN  ZINC  &  COPPER  MIKING  CO,  ARKANSAS. 

Oflire:  708  University  Ave.,  Roclwster,  N.  Y.  Mine  ofliet^:  Gillluun, 
Sevier  Co,,  Ark.  E.  *T.  Morley,  president;  E.  S.  Osbome,  a-ssij^tant  secretary 
and  general  manager.  Organized  May  3,  1903,  under  laws  of  Arkansast 
with  capitiiUzation  $2,000,000,  shivres  $100  pur.  Lands,  700  acres,  in  the 
Cillliam  diHtrict,  opened  by  .s}\itfi>  of  I'i'/  and  170',  said  to  show  sine  ores. 
Is  supposed  to  have  a  small  millitig  plant.  Was  in  debtj  at  last  aceouni-s, 
and  pie.sumal>ly  i-  idle. 
SOUTH  KEARSARGE  MINE,  MICHIGAK. 

Uwnrnl  by  Osceola  Consolidated  Mining  Co, 
SOUTH  MOUNT  LYELL  MINING  CO.,  LTD,  TASMANIA, 

Othres:  153,  U'adeiUmll  St.,  Umdon.  E.  C,  Eng..  and  320,  Collins  St, 
Melbourne, '  Vietoriii,  Australia.  Mine  of!ic<''.  Gnrman-^ton,  Montagu  Co., 
Tasmania.  G.  Moore,  acting  chairman;  H.  M.  Taylor,  s«x-Tvtar>'  in  London; 
N*  Madden,  secretary  in  Melbourne;  J.  Ryan,  mine  manager.  Capitalisation^ 
£000,000;  issued.  £496,150.  slmres  £2  par,  non*as.soH«ttblu.  Lands,  93  acres 
on  Mt.  Lyell  and  80  acrvs  on  Mt.  Darwin,  foiTiier  earryuig  4%  to  6%  sulphide 
ori?.  Haa  aliaft'a  of  90'  and  7 IS'  and  a  703'  main  tunnel.  Idle  ^intx;  June  1, 
HM)3,  apparently  with  slight  prc*spectfl  of  resumption. 
SOUTH  PEACOCK  MINING  CO.  IDAHO, 

Office:  88  State  St,,   Boston,   Mass.     Mine  office;  Weiser,  Washington 
Co.,  Idalio.     Tlios.  S.  Went  worth,  president;  Wm.  L.  Pratt,  secretary.     Cap- 
italization, $500,000,     Lands  are  in  tlie  Seven  Devils  district.     Idle. 
SOUTH  RANGE  MINING  CO.  MICHIGAN. 

Office:  60  State  St.,  Boston,  Mass.  Mine  ofRoe;  Houghton,  Houghton 
Co.,  Mich.  R.  K.  Goodeli,  president;  H.  W,  Wes^son,  treajsurer;  F.  W.  Nichols, 
secretary.  Capitalization  $*J, 500,000,  shares  $25  par.  Lands,  circa  7,000 
acres,  undevelop€»d,  lying  mainly  between  tlie  Globe  and  Belt  properties,  in 
Houghton  and  Ontonagon  counties,  Michigan,  and  so  located  that  future 
mining  companies,  carved  out  of  new  t-erritory  in  this  district,  will  have  to  see 
tl)c  South  Range  company,  or  organize  with  very  jagged  outlines,  in  many  caaes, 
SOUTH  SIDE  MINING  CO,  MICHIGAN, 

Office:  care  of  John  C.  Wat-son,  president,  68  Devonshire  St.,  Boston, 
Maes.  &Iinc  office:  care  Fred  W.  Nichob,  agent,  Houghton,  Houghton  Co., 
Mich.  C,  O.  Burbank,  secretary  and  treasurer.  Reorganiaed  April,  1899, 
imder  laws  of  Michigan.  Annual  meeting,  first  Monday  in  March.  Lttndi«, 
circa  200  acres,  lying  west  of  the  Dakota  and  nortli  of  the  Naumkeag,  im- 
mediate? ly  west  of  Houghton,  with  one  half  mile  frontage  on  Portage  Lake. 
Blining  operations  were  confined  to  a  little  exploratory  work,  done  moDy  years 
agp. 
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SOUTH  THARSIS  MINE.  TASMANIA. 

Sold  to  Mt.  Lyell  Mimng  &  Railway  Co.,  Ltd 
SOUTHWEST  AFRICA  CO.,  LTD.  DAMARALAND. 

Offices:  3,  Laurence  Pountney  Hill,  London,  E.  C,  Eng.,  and  Unter  deu 
Linden  35,  Berlin,  Germany.  E.  Davis,  chairman;  C.  Launspach,  secretary. 
Organized  Aug.  18,  1892,  ^dth  capitalization  £2.000,000,  shares  £1  par; 
issued,  £1,200,000.  Property  is  mineral  concessions  covering  22,000  square 
miles,  including  nearly  4,500  square  miles  of  freehold,  in  Damaraland,  and 
mining  rights  to  23,000  square  miles  in  Ovamboland,  total  holdings  including 
40,000  square  miles  of  freehold,  with  mining  rights  over  90,000  square  miles 
additional,  also  sundry  railroad  concessions.  It  is  planned  to  build  a  rail- 
way, to  reach  the  very  promising  copper  deposits  on  this  company's  holdings, 
in  Damaraland. 
SOUTHWESTERN  CONSOLIDATED  SMELTING  CO.  CALIFORNIA. 

Office:  39  Cortlandt  St.,  New  York.  F.  C.  Kaye,  president;  J.  C.  De 
Wolfe,  treasurer;  7..  W.  Thompson,  secretary;  E.  Homer  Grasty,  manager. 
Organized  August,  1904,  with  capitalization  $2,000,000,  shares  $1  par.  Com- 
pany is  said  to  have  planned  building  a  smelter  somewhere  in  California. 
Apparently  is  merely  a  stock-jobbing  device,  promoted  by  Messrs.  Kaye, 
DeWolfe  A  Co. 
SOUTETWESTERN  COPPER  &  IRON  CO.  NEW  MEXICO. 

Lands  are  leased  to  Burro  Mountain  Copper  Co. 
SOUTHWESTERN  GOLD  &  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office  and  mine,  Douglas,  Cochise 
Co.,  Aria. 
SOUTHWESTERN  MINE  &  SMELTING  CO.  ARIZONA. 

Dead.  Was  organized,  1903,  to  build  a  custom  smelter  at  Gleeson,  Cochise 
county,  Arizona. 
SOUTHWESTERN  MINING  CO.  MEXICO. 

Office:  6  Berbting  Bldg.,  South  Bend,  Ind.  Mine  office:  La  Cananea, 
Arizpe,  Sonora,  Mexico.  Employs  25  men.  A.  B.  Wiekiger,  president;  A.  B. 
Wadlei^,  vice-president  and  general  manager;  D.  Miller,  second  vice-president; 
Hon.  Dudley  N.  Shiveley,  secretary;  B.  K.  Morse,  superintendent;  F.  G.  Conk- 
lin,  treasurer;  preceding  officers,  E.  E.  Bondurant,  C.  A.  Bondurant,  S.  M.  Rob- 
inson, Geo.  Young  and  N.  E.  Bailey,  directors;  Geo.  A.  Laircl,  consulting 
engineer;  Pedro  Robles,  general  counsel.  Organized  1904,  under  laws  of 
Arizona,  with  capitalization  $1 ,000,000,  shares  $5  par.  Operates  through  the 
Ortega  Mining  Co,.  S.  A.,  which  is  the  Mexican  incorporation.  American 
Trust  Company,  South  Bend,  Indiana,  regLstrar. 

Lands,  342  hectareas,  known  as  the  Huerfano  group,  6  miles  southeast 
of  La  Cananea.  Country  rocks  are  quartzite,  quartz-porphyry,  iJtered  rhy- 
olite  and  altered  limestone,  somewhat  similar  to  the  formation  at  Cananea, 
carrying  an  SOC  ore  zone,  opened  by  a  ISC  shaft,  showing  ores  giving  good 
assay  values  in  copper,  ]ea3  and  silver.  Active  development  was  begun 
January.  1906. 
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SOUTHWESTERK  SMELTING  CO,  CALIFORNIA. 

Letter  ret  timed  un<"liiirncd  frcmi  alleged  works  ofiioef  Oro  Grande,  San 
Beniardino  Co.,  Cal,     Prt^iUTnaljly  dead. 
SOUTHWESTERN  SMELTING  A  REFIMNG  CO.  ARIZONA* 

Office:  302  Mills  IJIdg.^  San  Fnindsco,  CaL  Mine  oRioe:  Johnson, 
Cochibe  Co,,  Ariz.  Works  office:  Benson,  Gochiiie  Co.,  Ariz.  Riley  A.  Bog- 
gess,  president;  A.  J.  Pidgeon,  vice-pn^mdent  and  general  manager;  Fiunklin 
Bowring,  aecrctarjs  Walivr  L.  ^\  iley,  treasurer;  Doane  Merrill,  an^t^tant  Ireaa- 
urer,  smelter  superintendent,  and  n^sident  manager;  pntrcediiig  officers,  S»  H, 
Cummings  and  J.  W,  Wynne,  dinpetors;  Mort  Wien,  suixmntendent;  R.  M. 
Johnson,  mill  auperint^-niient.  Organized  19<>4,  under  laws  of  Arizona,  with 
capitalization  $5(XIXXX),  whares  SIO  par,  in  SUK),0(KJ  prefern^d  7%  stock  and 
$100,000  common  stock.  Com  puny  sueeeedet.1  the  Empire  Smelting  Co.,  and 
holds  title  to  mining  lands,  tit  Jolmnnn,  t  hrough  the  Arizona  -Micliigan  Develop- 
meni  Co.,  mine  tx'ing  described  under  tliat  titk. 

The  smeltcr-sitc,  80  acres,  at  Benson,  is  on  the  Southern  Pacific  railroad. 
The  smelter  has  a  250-ton  water-jacket  blaat^fumacc  and  a  75-ton  Kirk  re- 
verberatorj^  furnace,  burning  pet  roleura.  This  plant  never  has  bi*cn  operat<Mi, 
Equipment  of  the  smelter  includes  a  Vezin  500-ton  autromatie  sampler  and  a 
vi5-h.  p.  GiMieral  Electric  motor.  The  «iimpler  tn-ated  0<X)  (onii  of  milling  ore, 
March,  1905,  and  wsks  then  eloKcd  dow7i,  awaiting  the  development  of  the  mine, 
through  lack  of  capital  to  i)ureha,He  otv.  Company  hoix:a  U^  start  up  the 
!-'ampling  mill  and  i-nnlttT,  lute  in  iDOti 
SOUTHWEST  SMELTING  &  REFINING  CO.  NEW  MEXICO. 

Office:  517  Francis  St.,  St.  Joseph,  Mo,  Mine  and  works  office:  Oro- 
grande,  Oti-ro  Co.,  N.  M.  Employs  2(>0  men.  Geo.  J,  Gn'rn,  president; 
Robert  G,  MuUcn,  vict^pnisident  and  general  manager;  T.  G.  Tra\Ts»  seenv 
tary  and  treii^surer;  Wm.  A.  Evani«,  aasiKtant  freasmier;  Daniel  B.  Hunt, 
assistant  secretary;  pn^reding  olfieerM,  Manfn  tl  M.  lUggs,  Arch,  M.  Woodjson, 
John  E.  I^msdalo,  Charles  11  Hughes,  Clinton  P.  Coekrill,  Jo^seph  P.  Standley 
and  Ichabod  McCord,  directors;  J.  S,  Airhcart,  superintendent.  Organized 
December  5,  1904,  under  laws  of  New  Mexico,  with  capitalization  f75O,O0O» 
shanks  $100  pan  Bond*.  $150,000  authorized  and  issued,  at  5%.  State- 
ment, as  of  date  April  I,  190G,  gave  ea8h  on  hand,  $195,000,  without  accnied 
liabilities.  Annual  meeting,  third  Tuesday  of  Novembt^r.  Company  iss 
practically  a  eU*He  coqx»ration,  and  control*  a  mimljer  of  allied  and  snb^iidiary 
corporations,  including  the  New  Mexican  Land  &  I>evelophig  Co,,  which  own* 
the  tow^nsite  of  Orog^rande.  Company  succeeded  to  the  holdings  of  llie 
Three  Bears  Mining  Co.,  and  has  added  anotlier  mining  properties,  and  is 
building  a  large  tvdnction  plant. 

I^ands,  36  claims,  area  720  acres,  alf^o  an  80*ftcre  smeltcr-sit*»  and  a  640- 
acre  towTisitc,  giving  total  holdings  of  1/140  acrt-R,  in  the  Silver  Hill  distriel 
of  v)tero  county  imd  the  Organ  dintrirl  of  l)omm  Ana  covnity,  New  Mexico, 
Thi"  principal  holdings  an*  in  tlic  Silvi-r  Hill  dint  net »  in  the  Jariila  Moivn  tains, 

'  land^,  tln^  cdmpany 
mile  from  Jarilk 
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cin^a  60  miles  north  of  El  Pa«o,  and  in  addition  Id  copper  Ui 
hold/'  sundry  placer  gold  rlaimu.     llie  smelter-site  is  ^ 
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Junction,  on  the  main  line  of  the  El  Paso  &  Northeastern  Railroad.  The 
company  also  owns  a  mine  of  auriferous  iron  ore,  highly  desirable  for  fluxing. 

Coimtry  rocks  are  limestone  and  porphyry,  carrying  16  different  contact 
veins,  of  which  7  have  been  more  or  less  developed,  these  ranging  from  3'  to 
40'  in  width,  with  known  lengths  of  IOC  to  700',  carrying  native  copper, 
cuprite,  malachite  and  various  sulpliide  oreF,  giving  average  assays  of  7% 
copper,  2  oz.  silver  and  $5  gold  per  ton. ,  Principal  mining  properties  are 
the  Lucky,  Nanny  Baird  and  Iron  Mask  mines. 

The  Lucky  mine  is  opened  by  a  300'  main  working  shaft,  and  by  tunnels 
of  250^  and  625',  said  to  show  a  large  amount  of  auriferous  copper  ore,  averag- 
ing about  7%  copper  and  $6  gold  per  ton.  The  mine  has  a  500'  tramway, 
leading  to  the  railroad  track. 

The  Nanny  Baird  mine'is  opened  by  a  100'  vertical  shaft  and  an  800' 
incline  shaft.  This  property  shows  a  vein  of  about  25'  average  width,  carry- 
ing small  copper  and  silver  values,  and  good  gold  values.  It  is  planned  to 
sink  a  2-compartment  vertical  working  shaft  and  equip  same  with  a  modem 
hoist.  South  of  the  Nanny  Baird  is  a  placer  gold  tract  of  promise.  The 
Lucky  and  Nanny  Baird,  jointly,  have  5,025'  of  underground  workings,  esti- 
mated to  show  100,000  tons  of  ore  of  good  average  grade  blocked  out  for 
stoping. 

The  Iron  Mask  mine,  on  Iron  Mountain,  produces  60%  iron  ore, 
carrying  $2  to  $8  gold  per  ton,  with  an  average  of  about  $3  to  $4.  The  com- 
pany also  owns  a  limestone  quairy,  for  flux,  which  has  been  stated,  in  the 
press,  to  carry  80  cents  to  $6  gold  per  ton,  w^hich  seems  almost  too  good  to  be 
true.     It  is  planned  to  reach  the  Iron  Mask  by  a  railroad  spur. 

Water  is  a  scarce  and  valuable  commodity  in  the  Jarilla  district,  and 
the  company  is  endeavoring  to  secure  same  by  an  artesian  well  of  2,000',  but  is 
taking  no  chances  on  the  well  proving  successful,  and  is  to  pipe  water  to  the 
smelter,  from  the  Sacramento  river.  A  10,000,000-gallon  dam  is  to  be  built 
across  the  river,  in  the  Sacramento  Mountains,  and  a  6"  pipe  line  will  carry 
this  water,  for  21  miles,  to  a  25,000,000-gallon  reservoir  on  the  side  of  Baird 
Hill,  just  above  the  townsite.  The  daily  flow  of  the  river  is  said  to  be 
10,000,000  gallons,  and  water  will  be  delivered  under  a  head  of  1,500',  at 
800  lbs.  pressure  per  square  inch,  hence  should  be  capable  of  developing  con- 
siderable power. 

The  mining  plant  includes  three  85-h.  p.  boilers,  two  8x10^  hoists,  good 
for  800'  each,  and  2  Sullivan  air-compressors,  of  28  drills  aggregate  capacity, 
also  23  power  drills.  The  company  has  22  buildings,  including  4  smithies, 
a  20x40^  machine  shop,  general  store,  oflices,  laboratories,  etc. 

The  townsite  of  Orogrande,  owned  by  the  company,  has  been  built 
up  quite  rapidly.  This  has  electric  light  and  telephone  service,  maintained 
by  the  company. 

The  smelter,  which  is  about  1 J^  miles  from  the  mine,  is  of  400  tons  daily 
capacity,  having  two  200-ton  blast-furnaces.  The  fumac^.^  building  is  of 
steel,  of  good  design.  The  power  plant  at  the  smelter  includes  3  Heine  1 50-h.  p. 
boilers,  two  120-h.  p.  Filer  A  Stowell  Corliss  high-speed  engines  and  two  No  8 
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Conners%41b  blowers.  The  smelter  stack  la  125'  high,  of  14'  diameter  at 
the  base  and  9'  at  the  top.  The  snieVUT  is  reached  by  a  private  spur  track 
from  the  El  Paso  h  Nortbeastem  railroad,  and  is  connected,  by  a  branch 
line,  with  the  rniiies.  It  is  proposed  to  iiebaild  the  tracks  from  the  smelter 
to  the  mines,  and  extend  same  to  the  Iron  Mask  mine  and  the  limestone 
quarry.  The  propierty  is  well  located  for  the  retseipt  of  coal  and  coke,  latter 
costing  $6  per  ton. 

This  is  one  of  the  most  ambitious  independent  smelting  enterprisi^ 
in  the  southwest.  The  plant  is  well  des^igned  and  is  being  well  built.  The 
location  is  good,  and  there  Is  no  rea^^on  apparent  w^hy  the  company  should 
not  do  a  large  and  pmtitabb  busines8,  as  it  seems  under  goocj  managemeiit, 
and  adequately  financed.  It  wus  hoped  to  blow  in  the  smelter  by  Septeio- 
ber.  19()6.  " 
SOUTH  WHEAL  CROFTY  CO.  EUGLAHII. 

Ottiees  and  niinea:  Cam  Brea,  R.  S.  0,»  Cornwall,  England.     F.  Harvey, 
chainnan;  C-  H.  Paull,  purser.     Is  ojK^rated  on  the  cost-book  plan,  with  6,120 
shares.     Has  tin  and  copper  mines,  near  IBogan,  equipped  with  a  mill  having 
6f)  stamps  and  14  vannen*. 
SOUTH  YALE  COPPER  CO,,  LTD.  BRITISH  COLUMBIA. 

Mine  ofRec:  (Iraiui  Forks,  Yale  di^t net,  D.  C-   Frederick  KeflFer,  manager, 
Orgamzi'd  Januar>%  190.5,  under  laws  of  British  Columbia^  with  capitalization 
$450,000,  shares  il  par. 
SOUTH  YUBA  MINING  h  SMELTING  CO.  CALIFORNIA. 

^line  olhee:    French   CVirral,  Nevada  Co.,  Cal.      Lands,   sundry  claim?. 
in  the  vicinity  of  French  Comih  showing  copper  ores,  said  to  be  under  bond 
to  San  Francisco  parties,  wlio  plan  erecting  a  smelter. 
SOVEREIGN  COPPER  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  Battle,  Wyo. 
J.  SOWELL  &  CO,  OREGON. 

Mine  office:  Althouse,  Joeeplune  CVj.,  C»rc.     Lands,  sundry  copper  claims, 
slightly  developed  by  timnel.     Idle  at  last  accounts, 
SPANISH  COPPER  CO.,  LTD.  SPAIH. 

Offices:  2,  Tokenhouse  Bldgs.,  London,  E.  C,  Eng.  Mine  office:  Baa 
Vicente,  via  Paimogo,  Hiielva,  Spain.  Organizc^d  Jim©  8,  1883  with  capttali- 
sation  £150,000,  shares  £10  par;  issued.  £110,000.  Chas.  A.  de  Maneha, 
chairman;  Wm,  H.  Nash  and  Miguel  Yglesias,  directors.  Lands,  16  chums, 
area  upwards  400  acres,  6  claims,  area  200  acres  perpetual  leasehold,  being  held 
on  an  annual  rental  of  £100,  also  23  acres  miscellaneous  land^.  in  the  Paim«>fO 
district  of  Huelva,  showing  6  contact  veins  between  porphyry  and  cUy-slaU. 
of  which  3  are  being  developed,  tlie^  averaging  30^  width  and  500^  lengthy 
opened  by  numerous;  shaft.**  of  30^  to  165'  depth,  and  1 4  tunneU»  Iong»?bl  1  .HIO', 
e^thnated  to  show  2,t'>00.000  tons  of  ore,  with  100.000  tons  blocked  out  for 
^toping.  Ore  \&  nminly  cupriferous  pyrites,  said  to  average  about  Ai%  copper, 
3  o».  silver  and  $2  gold  per  ton.  Mines  were  firet  opened  by  the  PhoBnirian«» 
TTopined  IS02,  and  again  in  1872,  1883«  1901  and  1905.  Th#  Gaodiiia  rail* 
road  is  5  miles  distant. 


I 


I 

I 
I 


SPA  NISFI-SPA  SSKY,  1 0  4  :$ 

SPANISH  MINERALS  DEVELOPMENT,  LTD.  SPAIN. 

Offices:  157,  Cannon  St.,  London,  E.  C,  Eng.  Mine  office:  Almondster, 
Huelva,  Spain.  J.  B.  White,  chairman;  S.  Vivian,  managing  director; 
W.  E.  Hopper,  secretary.  Organized  Sept.  4,  1900,  with  capitalization 
£150,000,  shares  £1  par;  issued,  £118,750.  Lands,  476  acres,-  including 
the  Angostura,  Esperanza,  Forzosa  and  other  mines,  canying  cupriferous 
iron  pyrites.  Has  stripped  the  overburden  from  the  Angostura  mine,  and 
plans  beginning  production  during  1906. 
-  SPAR  COPPER  MINES  &  TUNNEL  CO.  COLORADO. 

Office:  care  of  F.  N.  Stiles,  president  and  general  manager,  Denver, 
CJolo.  E.  A.  Stiles,  secretaryi^  F.  W.  Downs,  treasurer.  Organized  June  17, 
1904,  under  laws  of  Colorado,  with  capitalization  $600,000,  shares  SI  par. 
Lands,  9  claims,  on  Contact  Mountain,  Tomichi  district,  Gunnison  county, 
Colorado,  formerly  known  as  the  Morning  Glim,  having  circa  1,500'  of  work- 
ings, with  gasoline  power  and  3  mine  buildings,.  Is  said  to  have  produced 
upwards  of  $75,000  worth  of  ore,  in  tho  past. 
SPARONE  MINES.  ITALY. 

A  group  of  small  producers,  in  Piedmont,  Italy. 
SPASSKY  COPPER  MINE,  LTD.  SIBERIA. 

Offices:  60,  London  Wall,  London,  E.  C,  Eng.  Mine  office:  Akmolinsk, 
Kirghiz  Steppes,  Siberia.  Employs  1,500  men.  Arthur  Fell,  M.  P.,  chair- 
man; preceding  officer,  F.  H.  Hamilton,  H.  A.  Scott,  J.  Depelley  and  H.  Moser, 
directors;  Ernest  Camot,  vice-chairman;  John  A.  Clark,  secretary;  Union 
Bank  of  Scotland,  Ltd.,  bankers;  Arthur  Fell  and  Ludwig  Ehrlich,  trustees 
for  debentures  holders;  Ernest  Nelson  Fell,  general  manager;  H.  W.  Miissen, 
mine  superintendent;  E.  G.  N.  North,  smelter  superintendent;  PelleWj  Harvey 
&  Fell,  consulting  engineers.  Organized  July  9,  1904,  under  laws  of  Great 
Britain,  with  capitalization  £300,000,  shares  £1  par;  issued,  £275,000,  fully 
paid.  Debentures,  £120,000  authorize4,  at  5%;  issued,  £102,400.  Property 
was  bought  for  £200,000  stock  and  £110,000  cash. 

Lands,  100  square  miles,  including  the  Yuspensski  mine,  lying  circa 
160  miles  south  of  Omsk  on  the  Siberian  railway,  and  the  Spassky  smelter, 
72  miles  from  the  mine.  The  lands  of  the  company  carry  copper,  gold,  iron 
and  limestone,  and,  in  addition  to  the  Yuspensski,  there  are  sundry  idle 
mines,  in  the  vicinity  of  the  smelter. 

The  Yuspensski  mine  shows  a  network  of  veins,  occuring  near  the  con- 
tact of  slate  and  acid  igneous  rocks,  ore  being  mainly  sulphide.  The  two 
main  veins,  known  as  the  Annensky  and  Vladimir,  are  about  200^  distant,  and 
substantially  parallel,  hence  it  is  thought  that  the  two  may  join  at  depth. 
The  mine  has  35  different  shafts,  mostly  shallow  and  in  extremely  bad  con- 
dition, the  mining  practice  of  the  former  owners  having  been  of  the  most 
rudimentary  nature.  Under  the  previous  ownership  timbering  costs  averaged 
$1.25  per  ton  of  ore  mined,  and  timbers  were  subject  to  frequent  crushes, 
owing  to  bad  mining,  after  which  new  timbers  were  installed  inside  of  the  old, 
with  the  result  of  eventually  reducing  the  mine  openings  to  impassable  di- 
mennons.    The  main  shaft,  known  as  the  Annensky,  is  350^  deep,  sunk 
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Vfitkully  m  Ihi*  ffxifwall  and  toniiect^d  with  the  vein  l>y  crodscnis. 
botUirri  level,  at  35U',  ^»lii>ws  n  \vh\  of  3H'  t^xtreme  and  15'  avera^*  widlli,  carry- 


111 


mil  '. 


Au 


turns,  under  tin 


present  nmnagement, 
of  2L77%  <'o|jpt*r.  Tiib*  vein  appurently  is  rnen'ly  the  puystreak  t»(  »  veixi 
of  inunefise  widtli,  acrosacut  on  tite  bottom  level  showing,  in  addition  to  t!ic 
pnystreak,  051'  width  of  vein-niutl^T,  i'arr>mg  dedining  copper  values, 
ending  'ivith  drca  1%  copper,  at  the  extn^m**  end  of  the  eros8cut.  It  is  prob- 
able tliiit  riiuch  of  the  vein  hitherto  untouched  will  be  found  workable,  event- 
ually. At  one  point  the  fonner  owners  liad  mined  out  the  elialcopyritc, 
leaving  a  wall,  showing  slk'UensideH»  of  what  they  eonsiderecf  islal4\  but  whichf 
upon  investigation  by  the  prcst^nt  managi*ment»  proved  to  Ije  a  vein  of  nm»- 
hive  chalt'oeite.  Ore  values  are  miiiidy  in  ehaleoeite,  Iwrnite  and  clialcopy* 
rite  with  a  Uttle  tetrahedrite,  and  gangue  of  quarts!  and  barite,  but  the  upper 
workings  t^how  more  or  less  native  co[»per,  euprite,  malaehite  and  azurit^. 
The  Yiiisfxtfisski  has  lx»en  worked,  in  a  primitive  manner,  since  circa  1865, 
the  original  development  having  been  by  an  open  pit,  onoe  ISC  deep,  but 
long  long  since  ca\'ed  in. 

The  old  equipment  at  the  mine  was  of  a  most  primitive  nature,  and  is 
being  replaced  by  a  modem  plant.  In  addition  t-o  necessary  shopft,  tlie 
eompiiny  maintains  schools,  batlis,  a  hospital  and  a  church  for  workmen 
and  their  famiJien.  Tra-UKportation  ljetwet»n  the  mine  and  s^M^lte^  formerly 
was  exclutiively  by  cart^,  but  the  present  company  hits  bought  a  traction 
engine  and  ore*wagons.  So  much  ore  nas  lost  in  transit  formerly,  that 
the  track  of  the  ore-i-arts  is  emblazoned  by  a  purple  tram  of  boniite,  visible 
for  several  miles  distanee. 

The  coal  mine,  circa  20  mileti  from  the  smelter,  shows  two  eoal  ^eamSi 
of  fW  and  65*  thicTknesa.  Tlic  coal  mine  promises  to  be  of  cfjmtnercial  iro- 
pnrtance,  in  addition  to  funii^hing  all  fm>l  for  the  miners  and  worLs,  and  tlie 
company  pbns  building  a  railroad  between  the  smclt-er  and  the  coal  field. 
Subsidiary  compsmies  may  be  fonried,  for  the  construction  of  the  72  milefi 
of  railroad  reqiiiretl  Ixitween  mine  and  i>melter,  and  for  the  development  of 
the  coal  mines. 

The  old  smelting  plnnt  wa'*  poorly  designed,  in  Ixid  condition,  nnd  re- 
markably inefficient,  but  lias  been  j^iitched  np,  imtil  »uch  time  aa  the  new 
plant  can  Ije  const rnct#:id.  The  former  pniilice  ncarcely  could  have  been 
imprx>ved  on  for  badness.  The  ore  was  hcap-roii!?tt»d  with  eoal,  the  proceKs  t^ 
quiring  3  weeks,  and  ai*  the  heaps  were  located  on  the  top  of  a  hill  wliere 
furious  windi*  prevailed,  there  was  much  ciutering,  and  heuvy  losst**i.  The 
old  smelter  hiwl  *}  nu-tangular  brick  fumaccs,  of  2\i  tons  daily  capacity  each, 
and  BO  poor  was  the  former  practice  that  a  snielter  charge  of  U>  tons  of  ore 
nc-quin^d  54  tons  of  fuel  and  fliLx  for  its  reduction.  Matte  wa^  nin  onto  the 
casting  floor,  of  sand,  with  fnequent  pt>obi  of  water,  causing  alarmiBg  ex- 
plosion.**, and  imly  about  half  of  the  matte  was  remo^ved  by  tapping,  the 
balanoe  liaving  been  rim  out  by  hand.  Tiie  slags  ran  about  3%  copper,  and 
were  fed  back  into  the  furnace  repeatedly 

The  new  smelting  plant,  on  the    way,   July,  1906,   Is  decigned   for  m 
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productive  capacity  of  300  long  tons  fine  copper  monthly,  and  includes  blast- 
furnaces and  a  converter  plant.  It  is  hoped  to  have  the  new  smelter  in  blast 
before  the  dose  of  the  year.  There  are  about  100,000  tons  of  very  rich  slags 
at  the  old  worios  which  will  be  resmelted  later. 

From  July,  1904,  to  September,  1905,  inclusive,  8,824  long  tons  of  ore 
were  smelted,  giving  average  assay  values  of  21.77%  copper,  with  an  average 
monthly  production  64  long  tons  of  fine  copper  monthly.  For  the  last 
3  months  of  1905,  production  averaged  105  long  tons  fine  copper  monthly, 
and  production  for  1905  is  estimated  at  2,500,000  lbs.  fine  copper,  product 
being  high-grade  blister  copper,  assaying  99.6%  fine.  The  Russian  govern- 
ment has  a  protective  tariff  duty  of  practically  5  cents  per  pound  on  copper, 
and  the  Russian  mines  sup{^  not  to  exceed  40%  of  the  doMiestic  consumption. 
Notwithstanding  the  disadvantage  of  a  badly  opened  mine,  an  entirely  in- 
efficient and  antiquated  smelter,  and  long  distance  from  railroad  transport, 
the  company  made  a  profit  of  £33.000  on  the  first  15  months' operations, 
and  with  a  nK)dem  plant  and  mining  practice,  profits  should  be  very  large. 
The  management  is  good,  and  the  Yuspensski  mine  is  much  the  most  promis- 
ing copper  mine  of  the  Russian  Empire,  and  scarcely  is  exceeded  in  promise 
by  any  new  copper  property  of  the  workL 
SPECULATOR  mHING  CO.  M OUTANA. 

Property  sold,  1905,  to  North  Butte  Mining  Oo. 
DR.  JAS.  SPEHCE  &  CO.  OREGON. 

Office  and  mine:  Kerby,  Josephine  Co.,  Ore.  Dr.  Jas.  Spenoe,  general 
manager;  C.  W.  I^ienoe,  superintendent.  Lands,  11  claims,  area  220  acres, 
showing  country  rodos  of  diorite  and  porphyry,  carrying  sundry  veins,  of 
which  4,  uiider  development,  are  estimated  to  be  of  4'  to  lOO'  ^idth.  showing 
cuprite,  melaoonite,  malachite,  azurite  and  chaloopyrite,  latter  predominate 
ing,  giving  assays  of  3%  to  25%  copper,  1  oz.  to  6  oz.  silver  and  $2  to  $10 
gold  per  ton.  Development  is  by  a  shaft  of  lOO'  and  by  tunneb  of  700^, 
140^,  230',  IW  and  ITS',  with  a  total  of  1.500'  of  workings.  Management 
plans  continuing  main  tunnel  to  a  length  of  2.000',  equipping  same  with  tram- 
track  and  making  sundry  surface  improvements.  The  intention  is  to  develop 
the  mine  thorou^y  before  erecting  a  reduction  plant,  which  is  a  sound  plan 
of  operation. 
SPEHCE  MDIERAL  Ca  CAUFORKIA. 

Office:  San  Frandsoo,  GaL  Mine  office:  Spenceville,  Nevada  Co..  Cal. 
Chas.  W.  Howard,  Jr.,  general  manager.  Is  an  old  mine,  operated  since  cii'  . 
1875,  until  main  shaft  caved  in,  1903.  Ores  are  auriferous  and  aigeiui- 
erous  sulphides,  averaging  about  5%  co{^r  and  45%  to  50%  sulplrtir. 
occurring  in  wide,  irregular  fissures,  near  the  contact  of  diocite  and  grana 
diorite. 
6PERTAZUMA  COFFER  CO.  ARIZONA. 

rhe  notorious  Dr.  R.  0.  Flower  began  his  career  as  a  fake  promoter  by 
organising  this  company,  which  was  supposed  to  have  lands  in  the  xicinity 
of  Duncan,  Graham  county.  Arizona.  Dead,  and  safely  buried,  past  hope 
of  resurrection,  under  a  mountain  of  debts. 
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SPITZEE  GOLD  BIIWES»  LTD.  BftlTISH  COLUMBIA. 

Rebicorporat^d,  August.  1905,  as  Spitzec?  Mining  Co.,  Ltd. 
SPITZEE  MINING  CO.,  LTD-  BRITISH   COLUMBLA. 

Mine  office:  Phoeiiix,  Yale  district^  B.  C.  Organized  1905v  as  siic<*esiior 
of  tlio  Spitzc'C  Gold  Mines,  Ltd.,  undc^r  laws  of  Britiiih  Columbm,  with  capitali- 
zation $3.50.000,  ahiin;s  $5  par.  Property  produced^  to  S<?ptember,  190o, 
circa  5,0CX)  Ions  of  ore,  averaging  $12  per  ton  in  %'aluc,  and  was  said,  at  that 
date,  to  have  circa  30.000  ionn  of  ore  in  sight.  Management  seems  satisfao 
tory  and  property  is^  well  regarded. 
SPOKANE  COPPER  CO.  WASHINGTON. 

Ix'tter  rrmmed  unclaimed  from  former  mine  office,  Cle  Elum,  Wash. 
SPOKANE  MINE.  WASHINGTON. 

Letter  returned  unclaimed  froin  former  mine  office,  Twiup,  \Ws!i. 
SPONDULIX  MINE.  COLORADO. 

Mine  office:  Granite,   Clmffee   Co.,   Colo.     A,    D,    BuUis,   owner.     Has 
auriferous  and  argentiferous  coppt^r  ores,  opened  by  siiaft. 
SPRINGDALE  COPPER  MINING  CO.  OREGON. 

Mine  o  fti  ce :  A  t  hcna ,  H  m  at  i  I  la  Co , ,  O  re .     I  die, 
SPRINGFIELD  GOLD  &  COPPER  BONING  CO.,  LTD.  IDAHO. 

Office  and  mine:  720  Bank  St.,  Wallace,  Shoshone  Co.,  Idaho.  Wm. 
Lively,  president;  D,  A.  McKcnzie.  vice-preMdent  and  manager;  Jos.*T, 
Whelan,  secretary.  CapitaUzation  $100,000,  shares  10  cents  par.  Lands,  4 
patented  claims,  area  80  acres,  well  timbered,  in  the  St.  Joe  district,  show- 
ing 2  fissure  veins,  opened  by  atjout  IplOO' of  tunnels Jongest  SeC,  showing 
a  13' vein  of  ore,  carrj^ing  estimated  values  of^$22  per  ton.  Presumably  idle. 
SPRINGFIELD-MEXICAN  MINING  CO,        '  MEXICO. 

Office:  213H  South  Sixth  St.,  Springfield,  Ilk  Mine  office:  Uni6n 
de  Tula,  JaUsco,  Mexico.  Employs  25  men.  Geo.  F.  Sterieker,  president; 
Geo.  M-  Morgan,  vice-president;  Han'ey  C,  MeCann,  t«ecretary;  Alfre<l  OreD- 
dorff,  ttea.HUrer;  Gerald  G.  Hereford,  superintendent;  Arthur  Hay,  engineer. 
Or^nbed  Jime  3,  1903,  under  laws  of  Arizona,  with  capitalization  ^500,tXX>, 
shares  %l  par;  Issued,  $425,000,     Annual  meetiiig,  tliird  Tuesday  in  May, 

Lands,  2.5  perteneneias,  area  62  acres,  in  the  Ayulla  district,  including 
the  Concepci6n  group  of  16  pertenencias,  6  miles  south  of  Ayutla,  showing 
3  veins,  of  4'  averap'  width,  with  circa  1,000'  of  workings  The  varioits 
properties  of  the  company  show  7  veins,  reported  as  fissures  in  porphyry, 
of  7'  average  width,  carrying  malachite,  azurite,  bomit<i  and  chalcopyrite 
giving  average  assays  of  7%  copper  and  12  oz,  silver  p«^r  ton.  Development 
is  by  shafts  of  220',  58',  86',  25'.  Itxy  and  175',  and  by  8  tunncb,  2  long*-st 
258'  and  340',  with  a  total  of  582'  of  underground  workings,  estimated  to 
show  10,000  tons  of  ore  blocked  out  for  sloping.  Propi»rty  is  an  antigxui, 
closed  1821  and  reopened  1 903.  Equipment  includes  a  30-h.  p.  steam  plant 
and  6 mine  buildings.  Nearest  railroad  l^  the  Mexican  Ci-ntral,  40  nnlc^  iii»' 
tant.  Company  lias  shipped  a  litih^  high-grade  ore,  in  lO-ton  Iota,  for  mUl 
tests,  to  the  National  Mvittl  Go,,  at  Ami*ca  and  Guadalaiara.  Mana^^ineilt 
plans  continuous  development  and  tliti  fnu^tion  of  a  concentrator* 
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SPRINGFIELD  MINE.  BfARYLi^ND. 

An  old  and  idle  property  in  Carroll  county,  Maryland. 
SPRING  GULCH  GOLD  MINING  CO.  COLORADO. 

Mine  office:  Idaho  Springs,  Clear  Creek  Co.,  Colo.     J.  B.  MacFarlane, 
superintendent,  at  last  accounts.     Property  is  the   Banty  group,  carrying 
auriferous  and  cupriferous  silver-lead  ores.     Has  gasoline  power. 
STADTBERGER  HOTTE  ACTIEN  GESELLSCHAFT.  GERMANY. 

Office:  care  of  Otto  Meurer,  president,  K6ln,  Germany.  Mine  office: 
Nieder  Marsberg,  Westfalen,  Germany.  Obersteiger  Speiss,  manager.  Em- 
ploys circa  450  men.  Capitalization,  2,250,000  marks.  Was  known  for- 
merly as  Stadtberger  Gewerkschaft,  working  since  A.  D.  1150.  Has  3  mines, 
the  Minna  and  Friederike,  active,  and  the  Oscar,  idle.  Plant  includes  con- 
centrator and  smelter.  New  deep  shafts  are  being  sunk  at  all  three  of  the 
mines.  Production  averages  circa  45.000  metric  tons  yearly,  of  ores  giving 
average  returns  of  1.8%  copper.  Production,  1905,  was  1,609,358  lbs.  fine 
copper. 
STANDARD  CONSOLIDATED  COPPER  CO.  ARIZONA. 

Office:  43-52  Wall  St.,  New  York.  Mine  office:  Clifton,  Graham  Co., 
Aria.  John  K.  Erskine,  president;  M.  Gould,  secretary  and  treasurer;  pre- 
ceding officers  and  Geo.  Frazer,  directors.  Organized  1903,  under  lllws  of 
Maine,  with  capitalization  $1,500,000,  shares  $10  par.  Is  a  holding  com- 
pany, controlling  various  subsidiary  corporations  through  stock  ownership. 
Shareholdings  inelude  $292,515  capital  stock  of  the  Standard  Copper 
Mines;  140,000  shares  of  the  capital  stock  of  the  Clifton  Copper  Mines, 
Ltd.,  and  26,107  shares  of  the  capital  stock  of  the  Coronado  Copper  Mining 
Co.,  control  of  latter  being  held  by  the  Shannon  Copper  Co.  The  Standard 
Consolidated  Copper  Co.  also  owns  the  San  Jos^  mine,  and  the  Los  Angeles 
group. 

Lands  owned  and  controlled  by  the  company  are  all  more  or  less  con- 
tiguous, lying  on  both  sides  of  Chase  creek,  for  IJ^  miles,  on  the  line  of  the 
Coronado  railroad,  5  to  6  miles  north  of  Chfton. 

The  Standard  mine,  5  claims,  area  99  acres,  is  extensively  developed 
by  open-cast  workings,  with  about  one  mile  of  underground  openings,  on  a 
vein  of  2^  to  4'  width,  carrying  very  rich  ores,  ranging  from  16.5%  to  51% 
in  copper  tenor,  with  an  actual  smelter  a\eragp  of  pix>baHy  alx*ut  20% 

The  Coronado  group,  7  claims,  adjoins  the  Standard  and  is  supposed 
to  carry  a  continuation  of  the  Standard  ore  body. 

The  San  Joe6  group,  3  claims,  area  48  acres,  is  one  mile  east  of  Metcalf, 
lying  west  of  the  Standard  group,  and  south  of  the  King  mine  of  the  Arizona 
Copper  Co.,  showing  a  4'  to  5^  vein  of  chalcocite,  slightly  developed,  giving 
hi|^  assay  values. 

The  Los  Angeks  group,  4  claims,  area  80  acres,  is  near  Morenci,  and  circa 
2  miles  from  the  San  Jos^  group. 

The  Copper  Center  group,  8  claims,  partly  patented,  has  been  but  slightly 
developed. 

Die  Is  ouried  from  the  Standard  mine  to  the  Coronado  railroad  by  a 


imn 


THE  COPPER  HAXnBOOK. 


Leachen  aerial  tram,  of  3/200'  Iragtli,  with  li  drop  of  SOO'^  operated  bygmv 
ily,'  which  tranRpt>rt«  orv  at  a  eut^i  of  circa  5  events  \wt  ton,  as  a^tet  Uie 
former  cost  of  $2  jht  tun,  when  .^liinjwd  Ijy  burros.     The  tram-line  hai*  abip^ 
ping-bins  at  the  lov-^-er  tenmnus,  on  the  milroad  tracks.     Mine  equipment 
conjiLsts  of  a  gasohne  hoist. 

Mr.  C.  A,  HoKs,  tli**  former  prt^tiident,  was  arn^sted  on  cliarges  of  lar- 
ceny and  embezzlenit'iit ,  being  accuned  of  confiscating  the  books  of  the  com- 
pany bxit  was  exonprat^d,  upon  trial  There  lias  been  considerable  quar- 
reling among  the  officers  of  the  comptiuy,  by  reason  of  which  its  aflairs  have 
not  been  handled  to  the  be^t  advautage,  and  there  seema  to  be  some 
ground  for  the  eliarge  that  dividends  wert^  pdid  before  the  property  was 
sufTiciently   developed   to   warrant   such   disbursi-ments. 

Ore  formerly  wris  sent  to  the  Shannon  smelter,  but,  ^^ith  a  change  of 
man:igenii  r*t,  ort^  is  *^-nt,  beginning  i9(M}.  to  the  Ileiroit  araeiter.  Produc- 
tion, UK)5,  was  l,0SH,9rj2  lbs  fine  copper  and  2,0120  oz.  fmc  silver,  of  which 
31,K'j3  Ibi.  copper  came  ivom  San  Jos6  mine,  and  37,517  lbs.  copper  came 
froii\  the  Clifton  mme.  This  projierty  Is  considered  meritorious,  and  it 
[ti  lio|K'd  that  undiT  the  new  mMiiagf^ment  gotxi  progress  may  be  made. 
STANDARD  CONSOLIDATED  MINES  CO.  OREGON. 

♦•ffice:  Sumpter,  Ore,  Mine  oftiee:  John  Day,  Grant  Co,,  Ore.  Zoath 
C.  Hawser,  president;  IL  H.  Nicholson,  manager;  Edw.  \V.  Mueller,  seen'- 
tary;  C  B,  Wade,  treui^urer.  OrgJWUKed  May,  1903,  under  laws  of  Ari^oiui, 
wii!^  cajdtalization  $5,tKK),0tKT,  shares  SI  i?ar  fjands,  26  claims,  area  circa 
500  acres,  on  both  side«  of  l>ixic  Cn^ek,  in  the  Quartzburg  district,  with  about 
one  mile  of  workings,  showing  auriferous  and  cupriferous  cobalt-nickel  ore^. 
Is  said  to  plan  Imilding  a  50-ton  eoncontrator 
STANDARD  COPPER  CO.  ARIZONA. 

Mine  office:  Casa  Grande,   Pinal   county,  Arizona.     Landa,  7   claims, 
13  miles  from  Casa  Gmnile,     Idle, 
STANDARD  COPPER  CO.  CF  ARIZONA.  ARIZONA. 

Olhee:  520  Chmnlx^r  of  Comraerct%  St.  LouifS,  Mo, 
STANDARD  COPPER  BIINES,  ARIZONA. 

Office:  52  Wall  St.,  New  York.  Mine  office:  Clifton,  Graham  C<i.,  Arii. 
Organijscd  February  21,  1901,  under  laws  of  Arizona,  with  capitaUKatioD 
Sr>(M),000v  Khares  $1  par;  issued,  $425,mKK  U  eoiitroUed  by  the  Standard 
Con.solidat*-d  Copper  Co.,  through  ownership  by  l/itter  of  $292,515  of  issued 
stock.  Paid  dividends,  to  end  of  1905,  nf  $69,^i4^«}.  Lands,  99  acres.  Build- 
ings include  an  engine*house,  office,  lalx»ratory,  smithy,  boarding-houae, 
stabled,  «?tc. 
STANDARD  COPPER  MINING  CO.  WYOMING. 

Office:  P.  O.  Bl»x  22,  Toledo,  Ohio.  Mint  office:  Encampment,  Carbon 
Oo.,  Wyo.  Geo,  F>  Waldorf,  president;  Alplionw  MonneU,  vice-president; 
Jtwpph  M.  Spenoei,  secretary  end  treasurer,  on-ceding  officials  Fret!  O,  Fad- 
dock,  Walter  D.  (hdlbcrt  Peter  Parker,  Charles  E,  Winter,  Harvey  M.  Cook 
and  Wm.  S.  MacKenzic,  directora;  William  L,  Sills,  supewitendtiit.  Or- 
ganised August,  1903,  under  laws  of  Wyoming,  with  capitalizatioii  11,500,000, 
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STANDARD'STARLIGHT.  lOVj 

shares  $1  par;  issued,  $1,150,000.  Annual  meeting,  first  Tuesday  in  Au- 
gust. Lands,  6  claims,  area  120  acres,  known  as  the  Susquehanna  group, 
about  a  mile  east  of  the  Itmay  group.  Country  rocks  are  diorite,  quartz- 
ite,  schist  and  granite,  carrying  sundry  fissure  and  contact  veins  of  10* 
estimated  average  width,  opened  by  sliafts  of  55'  and  207',  with  a  total  of 
about  400'  of  workings,  showing  malachite,  azurite,  chalcocite,  bomite  and 
chalcopyrite,  giving  assays  of  18%  copper  and  $2  gold  per  ton.  Equip- 
ment includes  a  hoist,  good  for  600',  and  5  buildings.  Idle  since  December 
15,  1905,  but  .company  plans  resumption  during  1906. 
STANDARD  GOLD  &  COPPER  MINING  CO.  OREGON. 

Absorbed,  1903,  by  Standard  Consolidated  Mines  Co. 
STANDARD  MINING  CO.  CALIFORNIA. 

Mine  office:  Cima,  San  Bernardino  Co.,  Cal.  Lands,  sundry  claims, 
11  miles  from  Cima,  on  the  Salt  Lake  Railroad,  and  15  miles  from  Ivanpah, 
opened  by  a  200'  shaft,  shoeing  carbonate  ore  near  surface,  with  melacon- 
ite  and  sulphides  on  the  100'  level.  Carload  shipments  have  sampled 
10.5%  copper,  3  oz.  silver  and  $1.20  gold  per  ton,  ores  being  taken  from  the 
dump.  Company  planned  beginning  shipments  of  10  tons  daily,  early  in 
1906. 

STANDARD  MINING  &  REDUCTION  CO.  MONTANA. 

Office  and  mine:  109  East  Broadway,  Butte,  Silver  Bow  Co.,  Mont. 
John  H.  Lynch,  president;  C.  W.  Siglar,  vice-president;  D.  C.  Campbell, 
secretary  ftnd  treasurer;  preceding  officers,  G.  D.  Beveridge,  C.  J.  Fellows, 
F  C.  Geiger  and  C.  Woltjen,  directors.  Organized  1905,  uyder  laws  of 
District  of  Coliunbia,  with  capitalization  $1,000,000,  shares  $1  par.  Lands, 
5  claims,  in  the  Fleecer  Mountain  district,  circa  25  niiles  southwest  of  Butte, 
5  miles  from  the  railroad  station  at  Divide,  with  a  good  wagon  road  between, 
sUghtly  developed  by  2  shallow  shafts,  showing  ores  giving  good  assay  values 
in  copper.     Idle  at  last  accounts. 

STANLEY  BUTTE  MINING  CO.  ARIZONA. 

Mine  office:  San  Carlos,  Gila  Co.,  Ariz.  James  E.  Carpenter,  general 
manager;  Harry  Pryor,  superintendent;  Lands,  60  claims,  held  under  bond 
and  lease,  opened  by  a  125'  tunnel. 

STAR  CONSOLIDATED  MINING  CO.  UTAH. 

Office:  6  Atlas  Blk.,  Salt  Lake  City,  Utah.  Mine  office:  Eureka,  Juab 
Co.,  Utah.  Has  auriferous  and  argentiferous  copper  ores,  with  steam  equip- 
ment, and  employed  circa  25  men,  at  last  accounts. 

STAR  COPPER  MINING  CO.  MICHIGAN. 

Office:  care  of  John  C.  Watson,  68  Devonshire  St.,  Boston,  Mass. 
F.  H.  Raymond,  president;  C.  O.  Burbank,  secn.'tary  and  treasurer.  Lands, 
circa  760  acres,  in  Sections  9,  10  and  16,  Town  58  North,  Range  28  West, 
Keweenaw  county,  Michigan.  Has  2  shaft^s,  dwpest  300',  on  a  fissure  vein, 
south  of  the  greenstone,  sunk  1851-1857,  whcm  company  expended  circa 
170,000.     Since  idle. 

STARLIGHT  MINE.  ARIZONA. 

Owned   by   Tri-BuUion    Smelting   <fe    Development   Co. 
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STARLUS  COPPER  &  GOLD  MINING  CO. 

Ivetter  rc*turnc'd  unclainit'd  from  former  office,  Chicago,  Ills, 
STATE  LINE  COPPER  MINING  CO*  WYOMIRG, 

Reorgitnized,  circa  1904,  as  Stat*;  Line  Mining  (3o. 
STATE  LINE  MINING  CO.  WYOMING. 

Office:  300  G-ntury  Bidg,»  Denver,  Colo,  Mine  office:  Encarupment, 
Carbon  Co.,  Wyo.  D.  W.  Aupperle,  president;  Hon.  S.  M.  Elwood,  vice- 
preaident;  W»  W  Weniott,  secrr'tary  and  treasurer.  Organised  cirea  1904, 
with  capitaliaation  $1,500,000,  sharcH  SI  par,  aa  a  recoiistruetiou  of  the  Stat<i 
Line  Copper  Mining  Co  Lands,  17  claims,  area  340  acrea,  on  State  Line 
Hill,  in  the  Encampment  district  of  Wyoming,  near  the  Colorado  linc»  show- 
ing a  3'  vein  of  on.",  giving  assays  of  21%  copper,  from  17  pita  and  shallow 
sliafts  of  10'  to  60'  dtplh.  Company  has  started  a  crosscut  tunnel  and 
apparently  is  in  controversy  with  an  adjoining  company,  over  titles. 
STAUFFER  CHEMICAL  CO,  CALIFORNU. 

Office:  San  Francisco,  Cal.  Lands,  80  acres,  known  as  the  Ahna 
mine,  near  Oakland,  Alameda  Co,,  Cal,  developed  mainly  by  tunnels^ 
Ore  is  cupriferous  iron  pyrites,  ranging  from  L-5%  to  3.5%  copper,  up  t<j 
50%  sulphur  and  up  to  $2,50  gokj  per  ton,  occurring  in  lenses  between  ser- 
pt^ntine  and  metamorphosed  chert,  in  a  belt  traced  3,0(X)',  After  burning 
for  sulphur  the  rinfler  is  leached  for  copyjer.  Presumably  idle, 
STEAMBOAT  MINING  CO.  UTAH. 

Mine  office:  Brigliton,  Siilt  Lake  Co.,  Utah.     Presumably  idle. 
STEllO»  SPRINGS  COAL  ^  POWER  CO.  wf OMING, 

Worka  oihce:  C'lipperton,  Carlxm  Co.,  Wyo,     Is  sjiid  to  plan  building 
a  250-ton  Fmeltcr.  to  treat  ores  of  the  Anchoria  CoppiT  Co.  and  other  prop- 
erti«  s  of  that  district. 
STEMWINDER  BONE.  BRITISH  COLUMBIA. 

Owned  by  Dominion  Cop|K'r  Co. /Ltd. 
STEPHENSON-BENNETT  CONSOLIDATED  MINING  CO,       NEW  MEXICO. 

Mine  office:  Organ,  Donna  Ana  Co,,  N.   M.     J.  J.  McCullough,  general 
manager.     Lands,  sundry  claims,  in  the    Organ  Mountains,    opened    by    a 
2-compartment  shaft    on  a  vein  carrying  argentiferous  copper  and  lead  ores. 
Has  steam  power,  hoist,  air-compressor  and  a  50-toa  concentrator. 
STEPTOE  MINING  CO.  NEVADA. 

Property  sold,  Sept.  4,  1902,  to  New  York  A  Nevada  Copper  Co. 
STERLING  COPPER  CO.  ARIZONA. 

Letter  returned  tmclaimed  from  former  office,  44  Broadway,  New  York, 
Lands  were  12  cbinis,  in  Graham  county,  Arizona, 
STEVENS  COPPER  CO  ARIZONA. 

Office  care  of  Fred  Enos,  secretary  Rridgeport.,  Conn.  Mine  office: 
Clifton,  Graham  Co.,  Ariz.  Employs  circa  30  men.  Henry  Setjser,  pres- 
ident; Cltas.  D.  Hawley,  v^ce-presicient;  Frederc  8,  Hunt*  treasurer,  Chan. 
E.  Stevens,  supcriitrndent;  F.  A.  Alsdorf,  consulting  cnginet-r*  I^inds, 
39  claims,  area  7M1  a<*re»4,  circa  2  miles  from  Metexilf.  Country  rocks  atv 
granite,  overlnid  bv  Caml»riiin  qujiH/Ili    nutl  Slluriiin  HrTi('^ft>n*v  uith  mucb 


I 

■ 


STE \  EXS-STOCKTON,  1 05 1 

ulting,  and  intnisive  porphyrite  dykes,  ores  occurring  near  the  fault-lines. 
M^vly  in  1906  wa.s  shipping  ore,  running  12%  to  30%  copper,  to  the  Shannon 
smelter.     Property  considered  promising. 
STEVENS  PEAK  COPPER  MINING  CO.  IDAHO. 

Apparently  out  of  business,  and  presumably  dead. 
STEWART  GROUP.  WASHINGTON. 

Sundry  claims,  in  Ferry  county,  Washington,  circa  one  mile  south  of  the 
international  boundary  line,  supposed  to  have  been  bonded,  1905,  for  $50,000, 
to  Hoa.  Johnathan  Bourne,  of  Portland,  Oregon. 
STrLLAGUAMISH  &  SULTAN  MINING  CO.  WASHINGTON. 

Office:  606  Bailey  Bldg.,  Seattle,  Wash.  Letter  returned  unclaimed 
from  former  mine  office,  Silverton,  Snohomish  Co.,  Wash.  Ricliard  Sykes, 
president;  J.  W.  Clise,  vice-president  and  general  manager;  Willis  B.  Herr, 
secretary.  Organized  September  22,  1892,  under  laws  of  Washington,  with 
capitalization  $3,000,000,  sliares  $50  ptir.  Lands,  15  claims,  area  575  acres^ 
in  the  Stillaguamish  district,  with  1,400'  of  mine  openings,  showing  low- 
grade  auriferous  copper  ore.  Idle  for  several  years. 
STILLMAN  COPPER  MINING  CO.  WYOMING. 

Office:  408-145  La  Salle  St.,  Chicago,  Ills.     Lands  supposedly  are  in 
the  Encampment  district  of  Carbon  county,  Wyoming.     Idle. 
STOBIE  MINING  CO.  ONTARIO. 

Mine  office:  Desbarats,  Algoma,  Ont.  James  Stobie,  president;  A.  B. 
Upton,  vice-president  and  geneml  manager;  John  Lear,  secretary  and  treas- 
urer. Organized  1900,  under  laws  of  Ontario,  with  capitalization  $1,000,000, 
shares  $1  par.  Lands,  134  acres,  in  Block  O,  Johnson  township,  Algoma, 
Ontario  showing  a  vein  of  3'  to  5'  width,  carrying  chalcocite,  bomite  and  chal- 
copyrite.  A  carload  of  ore,  shipped  1901 ,  gave  smelter  returns  of  18%  copper. 
Idle  since  circa  1901. 
STOCKTON  COPPER  MINING  CO.  CALIFORNIA. 

Lands,  sundry  claims,  in  the  Bumey  Valley,  near  Pitt  river,  Shasta 
county,  Califomia,  said  to  show  auriferous  copper  ores.     Idle. 
STOCKTON  COPPER  MINING  CO.  COLORADO. 

Office:  312  Qank  of  Commerce  Bldg.,  Minneapolis,  Minn.  Mine  office: 
Salida,  Chafifee  Co.,  Colo.  C.  T.  Bergh,  president;  J.  W.  Allan,  secretary; 
A.  E.  Chilson,  manager,  Webster,  S.  D.  Development  is  by  a  225'  tunnel, 
giving  a  fair  showing  of  carbonate  ore,  with  occasional  native  copper.  Pre- 
sumably idle. 
STOCKTON  COPPER  MINING  CO.  MONTANA. 

Letters  returned  unclaiihed  from  former  office,  Butte,  Mont.,  and  former 
mine  office,  Radersburgh,  Broadwater  Co.,  Mont.  E.  W.  Harney,  presi- 
dent; P.  A.  Gamer,  secretary;  John  Rathfus,  superintendent.  Organized 
under  laws  of  Montana,  with  capitalization  $1,000,000.  Lands  include  the 
Idaho  claims,  in  East  Butte,  and  the  North  Star  group,  in  Broadwater  county, 
the  latter  having  beesn  a  limited  producer  in  the  past.  Property  is  consid- 
ered of  value,  but  company  suffers  from  acute  financial  debility. 


1052 


THE  COFFEH  HAXDBOOK. 


STODDARD  COPPER  CO.  ARIZORA. 

Mine  office:  StiuMiiixl,  Yavapai  Co..  Am.  ]lobt,  J,  Cuinpbell,  president; 
Juhti  N.  Dmke,  w-cin-lary;  J»aac  i\  Stoddard,  gi  in.'iul  riiuimger;  Jolm  Martiiv 
suj)t»niU«*iiduiil.  Orgaiujted  imdt^r  laws  of  Ari/oiin,  witii  capita! i«it  ion 
$5,000,000,  shares  $5  par.  Lauds,  l(i  claims,  including  tlie  BingiianiUjn  nutim, 
some  dititance  from  a  railroad,  op'tied  by  slialts.  di?fpt*st  250'  in  the  C^JppcT 
Bottom  mine,  alsn  various  tunntls,  longoHt  l^tKX)'.  Has  Bttcured  ntums  of 
$15  to  §20.50  ixT  ton,  from  smelter  shipments.  Has  a  conix-ntrator,  Hunt- 
ington mill  and  5G-ton  smelter,  on  the  Agua  Fria  river.  Good  carbonate  and 
oxide  surface  ores  near  surface  were  succeeded  by  a  leached  zone,  but  fair 
grade  Hijlphide  ores  have  been  secured  at  depth.  Property  considered  proni- 
Lsingrbut  idle,  at  end  of  1905,  from  lack  of  funds^  though  nmnagement  hoped 
to  reBuine  work  on  a  considerable  t>cale.  during  1906. 
STOWE  CREEK  COPPER  MINING  &  MILLING  CO,  MONTANA. 

Ix'ttcr  returned  uiirlainu'd  frt>m  former  offiee,  818-109  Randolph  St., 
Chicago,  Ills.  Mine  oihee:  Dillon,  B<^averhead  C<j.,  Mont.  G.  J.  M.  Porter, 
prei^ident;  B.  J.  Sopt^r,  secretary';  A.  L.  Stune,  agent,  (irganiieed  1901,  under 
laws  of  Arizona,  with  capitalization  $1,250,000,  Bhares  $1  par.  Lands,  & 
claims,  area  125  acre^,  in  the  Stone  Creek  district,  showing  malachite,  ajturite 
and  low-graiJe  coppi-'r  oat  crops.  Has  a  60'  two  eompfirtment  main  sliaft  and 
5  shuUow  jiitf^.  liho  a  130'  tvmneL  Idle  for  several  yeais. 
STONE  HILL  COPPER  MINES.  *  ALABAMA. 

An  idl(»  property,  once  worked  extensively,  in  Clebunie  county,  Alaktnia. 
STONEWALL  COPPER  CO,  '  ARIZONA. 

A  swindle,  perp-truti  d  by  the  notoriotis  Wm.  F.  Wempe  gang,  of  Sk  Louis- 
STORA  KOPPARBERG  BERSLAGS  AKTIEBOLAG.  SWEDEN. 

Office,  mine^  and  works:  Falun,  Dalarne,  Sweden.  Capitali2atton, 
9,600.000  kroner,  shares  1,000  kroner  par.  E.  J.  L]utigbf?rg»  director;  Lars 
Yngstrom,  assi^itant  director  and  general  manager;  Th.  Witt,  mining 
engineer;  K,  A.  Akerblora,  superintendent  of  leaching  plant.  I^nds,  5  claims, 
3  patented  and  2  unpatented,  area  43  hectares.  Mine  wag  worked  as  early  3B 
A.  D,  128S,  and  pres^umably  earlier,  oldest  privileges^  of  the  present  ctimpany 
dating  from  Feb.  24,  1 347  Company  conducts  eTctensiive  industrial  operations* 
owTiing  and  ojjerating  iron  and  ster-l  plants,  a  paper  mill,  puIfKmill,  sawniill, 
etc.,  in  addition  to  its  copper  niiues  and  smelters.  Has  sevenil  mines  and 
many  ore  bodies,  largest  being  the  fc^torrgnifa.  370  metres  long  by  220  metre« 
wide,  and  about  320  metres  deep,  mowtly  mined  out,  leaving  an  open  pit  of 
circa  220'  depth.  Ore  is  chalcopyrite,  cfinta'uiing  selenium  and  bismuth, 
giving  average  Returns  of  2.7%  to  3%  copper,  10  grams  to  15  grams  silver 
and  2.5  grams  to  3  grams  gold  per  ton.  Has  14  shafts,  with  aggnegale  depth 
of  1,800 met rifs,  deepest  Ijeing  343  metres,  with  al»out  33  kilometres  of  tun- 
nels. Has  water  power.  The  copptT  mine  employe  about  100  men,  and 
gives  a  yearly  production  of  al*out  45,000  tons*  of  raw  ore,  which,  aftei 
handKTibbing,  yields  about  15,0tX)  tons  of  leaching  on*.  The  roftst  stalls  are 
one-half  kilometre  from  the  mine,  and  the  leaching  plant  is  one-lmlf  kDo* 
metre  beyond  the  fur-  naces,  all  connected   by  tmm-line. 
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The  roasted  ore  is  crushed  with  salt,  rc-roasted  and  leached  with  dilute 
sulphuric  acid»  in  tanks,  the  metallic  contents  of  the  leach-water  being  pre- 
cipitated on  scrap  iron,  as  cement  copper,  which  is  dissolved  in  sulphuric  acid 
and  turned  out  as  bluestone.  Yearly  production  averages  circa  300  kgs. 
silver,  80  kgs.  gold  and  1,250  metric  tons  bluestone,  equivalent  to  300 
tons  fine  copper. 
STORRGRUFA  MINE.  SWEDEN. 

Owned  by  Stora  Kopparberg  Berslags  Aktiebolag. 
STRATHCONA  MINE.  ONTARIO. 

Office:  care  of  J.  F.  Black,  owner,  Sudbury,  Algoma,  Ont.     Lands,  in 
Levack  township,  slightly  developed,  show  copper-nickel  sulphides.     Idle. 
STRATTON  GOLD  &  COPPER  MINING  &  MILLING  CO.  COLORADO. 

Organized   1905.     Lands,    170  acres,   well  timbered  and   watered,   in 
ChafiFee  and  Fremont  counties,  Colorado,  said  to  be  opened  by  a  200^  shaft, 
showing  an  8'  vein,  giving  good  assays  in  copper. 
STRICKLEY-MONTEZUMA  MINING  CO.  UTAH. 

Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah.     W.  J.  Strickley, 
superintendent.     Has  auriferous  copper  ores,  and  steam  power.     Idle. 
STRONG  COPPER  CLAIMS  CO.  OREGON. 

Lands  sold,  circa  1901,  to  Waldo  Smelting  &  Mining  Co. 
STRONG  COPPER  MINING  CO.  WYOMING. 

Office:  210  Grant  Ave.,  Laramie,  Wyo.  Mine  office:  Leslie,  Albany  Co., 
Wyo.  Employs  25  men.  N.  E.  Corthell,  president;  E.  P.  Baker,  vice- 
president  and  superintendent;  I.  R.  Swigart,  secretary,  treasurer  and  general 
manager.  Organized  January  12,  1903,  under  laws  of  Wyoming,  with  cap- 
italization $1,000,000,  shares  $1  par.  Annual  meeting,  first  Wednesday 
in  January.  Lands,  16  claims,  area  270  acres,  in  Section  4,  To^n  16, 
Range  71,  Albany  county,  Wyoming,  showing  a  fissure  vein  in  pegmatite, 
and  contact  veins  between  granite  and  limestone,  of  which  one,  with  average 
width  of  7',  gives  average  assays  of  4%  copper,  3  oz.  silver  and  $3.60 
gold  per  ton,  with  some  lead  and  molybdenite,  from  malachite,  chal- 
cocite,bomite,  chalcop3rnte,  galena  and  wulfenite.  Mine  is  opened  by  about 
20  shallow  pits  and  a  335'  shaft,  and  by  a  450^  tunnel,  with  935'  of  under- 
ground openings,  estimated  to  show  10,000  tons  of  ore.  Has  a  25-h.  p. 
steam  hoist,  and  plans  building  a  25-ton  concentrator. 
DAVID  A.  STUART.  PERt}. 

Office  and  mine:  Quicachaca,  Yauyos,  Peni.    Was  a  small  producer  of 
copper,  silver,  lead  and  coal,  at  last  accounts. 
SUCCESS  COPPER  MINING  CO.  ARIZONA. 

Office:  536  Douglas  Bldg.,  Los  Angeles,  Cal.  Letter  returned  unclaimefl 
from  former  mine  office,  Quartzite,  Yuma  Co.,  Ariz.  Chas.  E.  Eichelberger, 
president;  Robert  Marsh,  secretary  and  treasurer.  Organized  1902,  imder 
laws  of  Arizona,  with  capitalization  $750,000,  shares  $1  par.  Lands,  6  claims, 
area  124  acres,  in  the  Plomosa  district,  shoeing  5  contact  veins.  2,  ori2'  aver- 
age width,  canying  oxide  and  carbonate  ores,  giWrig  average  assays  of  15% 
copper,  40  oi.  silver  and  $3  gold  per  ton.     Has  shafts  of  60',  75',  115',  and  250', 
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also  a  300'  tvinnel,  with  1 JW  of  and^Tgroimii  openings.     Has  steam  power 

aiid  planned  i metalling  a  50-toTi  snic^HcT,  but  failed  to  do  so. 

SUGAR  LOAF  MIMNG  CO.  SOUTH  DAKOTA. 

Office:  care  of  Drukje,  Bamt^s  A  Co.*  Cleveland,  Ohio.     Letter  returned 
uriclaiaied  from  former  mine  office,  Custer,  (..ust-cr  Co.»  S.  D.     Property  wa« 
the  Richard  Palnu  r  rnini%  wliicli  shipped  a  little  low-grade  auriferous  copper 
ore,  for  flux,  to  the  Dead  wood  smelter,  circa  1903. 
SUGAR  PINE  MIITE.  OREGON. 

Office  and  mine:  care  of  G.  N.  Bolt,  owner,  GaUce,  Josephine  Co.,  Ore. 
Ores  carrj'^  gold,  silver,  eoppcjr  and  lead.     Has  water  and  gasoline  power,  and 
a  4-stamp  mill.     Presumably  idle. 
SULITELMA  AKTIEBOLAG.  IfORWAT, 

OtBee  and  works  office:  Helsingborg,  Malm5hus  Lan,  Sweden.  Mine 
office:  Sulitjelma,  Nordland,  Norway,  Employs  1 ,700  men.  Lord-Lieut.<*nant 
G,  Tornerhjelm,  pres^ident;  Consul  Nibs  Persson^  vice-prcBident;  C.  Ingelsson, 
secretary;  Enn\  Knudsen.  general  manager;  pre  ceding  officers,  August  Sylvan^ 
Tbure  Rding,  R.  M.  B.  SchjollxTg,  C.  E,  Hedstr^m  and  Sture  Person  Henning, 
directors;  Prof.  Hjahimr  Sj6grv*n  and  C.  lngelssc*n,  deputies;  H.  Holmsen, 
sirpf."rintendent ;  Fredrik  Carbon,  mine  superintendent;  P.  Kj^lseth,  mill 
supt^rintendent;  Hans  Dyck,  smelter  superintendent;  L.  D.  Jensen,  engineer. 

Organized  1890, under  laws  of  Sweden, mth  capitalization  3,000»000  kroner, 
increased,  1906,  to  6,000,000  kn,  sliarea  500  kr.  par.  Paid  an  8%  dividend  in 
1905,  amounting  to  240,OtKJ  kn,  and  has  paid  total  dividends,  to  end  of  1906, 
of   1,800,000  kroner.     Annual   meetings  in  May. 

Lands,  291  claims,  area  63  acres,  also  a  1^4 -acre  millsite  and  mii*cellan- 
eouts  holdings,  extensively  mineralized,  of  193  0t>  square  miles,  tying  mainly 
north  of  the  Arctic  Circle,  in  the  iSkjerstud  diviiiion  of  the  Ti-omsd  district  of 
Norway,  including  the  Sulitjelma,  Carlottat  Gek<^n  ard  .\ltcn8  groufts  of 
mines.  The  SuHtjehna  mine,  discovered  1875  and  opened  1887,  ha«  become 
the  principal   copper  mine  of  Norway* 

Cotmt  ry  rock  at  the  SuUtJelma  mine  is  mica-schist  of  lower  Silurian  age,  ^"ith 
eruptive  flows  of  greenfitone  conformable  with  seliiats,  ore  l»odies  occurring  as 
extended  lenses,  very  persistent  in  strike  and  depth,  cm  the  contact  of  the 
schists  with  metamorphosed  amphibolite  and  olivme  gabbro,  lenses  dipping 
from  10*^  to  irf  with  the  horizon.     Ore  is  exclusively  cupriferous  iron  pyrites, 


averaging  i! , 


copper  and  45%  sulphur,  with  small  quantities  of  nickel  and 


0  5  os^.  silver  per  ton.  There  arc  16  knowi:i  lenses  on  the  company  s  lands,  of 
whicli  9  are  undergoing  development,  thepe  averaging  15'  to  36'  width,  and 
450'  to  1,500'  known  length. 

Development  is  mainly  by  tunnel,  there  being  one  shaft  of  280' 
depth  and  9  tunnrts,  the  names  and  numlx»r  of  feet  of  workings  of  the  latter, 
at  the  end  of  KK15,  b'ing  as  follows:  Ny-8uhtelmu,  8,940';  Hanka-Bakken, 
l,fVW;  Giken.  15,H()0';  Carlotta.  11,100';  MAn^-Pfiter,  2,4.'iO';  Bursi,  70<y; 
Koch,  2,740^;  Tornerhjelm.  3,000';  No.  9,  2,1W  The  mine  haj»  l-otal  open- 
ings of  52,000',  sliowing  2.502,000  metric  tons  of  ore,  with  9.53,000  tons  blocker* 
out  for  sloping. 
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The  mine  has  a  400-h.  p.  plant,  the  mill  a  390-h.  p.  plant  and  the  smelter 
a  560-h.  p.  plant.  The  various  installations  have  an  aggregate  of  1,220  h.  p 
in  electric  energy,  260  h.  p.  in  hydraulic  energy  and  720  h.  p.  in  pneumatic 
energy.  The  mines  have  9  hoists,  1  Ingersoll-Sergeant,  1  Burchard  and  3 
Schranmi  air-compressors,  with  an  aggregate  capacity  of  28  drills,  and  25 
power  drills  are  used.  The  mine  buildings  are  of  wood,  the  machine  shop 
having  an  area  of  1,291  square  feet,  carpenter  shop,  1,291  sq.  ft.,  smithy, 
1,722  sq.  ft.  There  is  an  extensive  system  of  aerial  tramways,  with  15  stations 
and  2  power  stations.    The  company  also  owtis  132  dwellings. 

The  concentrator,  of  wood,  area  37,950  sq.  ft.,  has  6  Blake  crushers, 
15  F.  Krupp  Grusonwerk  centrifugal  crushers,  89  Hartz  jigs,  10  Liihrig  and 
Ferrari  concentrators,  24  vanners  and  an  Elmore  oil  concentration  plant, 
the  concentrator  having  a  daily  capacity  of  circa  1,000  tons. 

The  smelter,  at  Fagerlid,  2  to  5  miles  from  tho  various  mines,  receives  ore 
therefrom  by  aerial  trams,  and  has  a  daily  capacity  of  160  tons.  Equipment 
includes  one  60-ton  water-jacket  blast-furnace,  two  50-ton  pyritic  smelting 
converters,  of  the  Knudsen  type,  and  one  converter  stand  with  10  shells  of  the 
Manhes  type,  taking  7 . 5  metric  ton  charges  each.  Product  of  first  fusion  is  a 
matte  of  30%  to  40%  copper  tenor,  and  final  product  is  a  99.2%  blister 
coQper,  sent^to  the  Helsingborg  Kopparverks  Aktiebolog,  at  Helsingborg, 
Sweden,  for  refining.  There  also  is  a  leaching  plant,  in  connection  with  the 
Helsingborg  works.  ^ 

Miscellaneous  enterprises  of  the  Sulitelma  include  2  sawmills,  a  general 
store,  2  schools,  a  church  and  a  Good  Templar's  lodge.  The  transportation 
system  includes  7  steamers,  2  tugs,  40  barges  and  a  private  railway  system  of 
13  kilometres  length,  known  as  the  Sulitjelmabanen,  equipped  with  3  loco- 
motives and  120  freight  cars. 

Fuel  consumption  and  costs  were  as  follows,  for  1905:  4,950  cords  wood, 
at  7.63  kr.  per  cord;  5,580  metric  tons  bituminous  coal  at  17.4  kr.;  1,177 
metric  tons  coke,  at  30  kr.;  also  4,950  gallons  petroleum.  Average  mining 
costs  are  7.86  kroner  per  metric  ton,  concentrating  costs  2.59  kroner,  smelting 
and  converting  16.41  kroner,  and  cost  of  blister  copper  is  about  650  kroner  per 
metric  ton.  Ores  are  divided  into  two  classes,  the  first  grade,  or  smelting 
ore,  carrying  4%  to  8%  copper,  while  the  second  grade,  for  export,  carries 
1.5%  to  4%  copper,  and  an  average  of  45%  sulphur,  34%  to  36%  iron  and 
2%  to  2.6%  alumina.  Average  tenor  of  all  ores  is  about  3%  copper  and 
45%  sulphur.  Gross  ore  production  is  about  90,000  tons  yearly,  and,  of 
the  sulphur  ore  exported,  about  half  is  fines  and  half  lum])s,  sent  to  Helsing- 
borg, Riga,  Antwerp,  Ghent  and  various  ports  in  Great  Britain, 

Production  19(M,  was  605.3  metric  tons  fine  copper,  also  2,532  metric 
tons  fine  copper  contained  in  circa  90,000  tons  of  cupriferous  pyrites  ex- 
ported to  sulphur-burners.  In  1905  the  local  production  was  446.9  tons 
fine  copper,  from  10,479.3  tons  ore  smelted,  in  addition  to  the  quantity  con- 
tained in  ore  exported,  giving  a  total  output  of  6,225,856  lbs.  fine  copper. 
For  1906  the  company  plans  enlai^ng  the  concentrator,  building  a  new  ma- 
chine shop  and.  laboratory  and  enlai^ging  and  partiaUy  remodeling  the  smd- 
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SUNNYSIDE  COPPER  MINING  CO.  WYOMING 

|j(  lt*'r  ntnrruMl  iiiidaiiiii  li  truiit  former  mine  office,  Rivorsidi*.  Wyo. 
SUNRISE  COPPER  CO.  WYOMING. 

Mine   oHk'e:   Stmrise,   Laramie  Co.,    Wyo      O,    L.   Vincent,    prcsidenlj, 
H,  P.  Jumid,  secretary,     Orgaubed,  Sept4?niber»  1902,  under  bws  of  Wy< 
ming-     Lands,  uImjuI  U  miles  froni  Sunrim\  were  worked  originaUy  for  iron 
(in.     Tbr  copp'i  ores?  enrry  gold  itnd  silver  viilue-s.     IV'^imiahly  idle, 
SUNSET  COPPER  CO.,  LTD.  BRITISH  COLUMBIA. 

UtiuL     Lands,  in  tlie  Siniilknmeen  dislricl,  were  lost, 
SUNSET  COPPER  MINING  CO.  WASHINGTON. 

Ulfiee:  Ck)lvin  Bldg.,  Glens  Falls,  N»  Y,  Mine  office:  IndeJt,  Snolu>- 
initfh  Co.,  Wiinli.  Addi.son  B,  Colvin,  president;  Paris  D.  Ftust^'II,  8ecr*;tary 
and  tn*4ASim*r;  Hon.  Julm  C,  lX;nny,  chuimian  ejteeutive  committee;  W.  W. 
Black,  gi*nenil  tiianagi-r;  (ieo.  C.  Cbrk,  j^uperintendent.  Organised  1807, 
under  laws  of  Washington,  with  eupitalizatbn  S3,CMX*,CI00»  sliures  $]  par* 
l.aiids,  :i5  claims,  area  7t)0  acre**,  including  the  Sun>*et  gmup  •f  'J3  cbiimS|i 
and  Mtjuntain  Side  group  of  7  clainis,  latter  liaving  cire:i  40CK  of  ttinneUii 
also  a  2i)-tivrt*  inilb^ite  and  sundry  wat^T  rights.  Mine  is  v*»r>*  fully  deecribe^ 
in  Volume  IV,  and  si^emn  at  present  under  the  financial  mana^iinent 
W-  11.  Biddwin,  of  (Ilnns  Falli*,  N.  Y,,  who  iw^ld  sliares  in  the  swindling  C»l- 
ifornia  &  Nevada  Mining  Co.,  and  later  made  restitution  by  allot ing  Smii^el 
stock,  at  par,  to  parties  who  Iniught  California  A:  Nfvada  sliarvs.  Early 
in  19(Kl,  Sunset  stock  was  being  olTeri'tl^to  the  public  for  75  cent**,  and  to  bro- 
kers at  'J,i  t  cntH,  piT  sharo.  Management  is  not  favorably  n^garded. 
SUNSET  GROUP.  BRITISH  COLUMBIA. 

A  group  of  7  patented  claims,  area  268  acrea,  at  Brown's  Bay,  DifH>ovcry 
Passage,  Vancouver  Island,  British  Colvunbia,  opened  by  tunnels  of  35', 
122',  and  25ti',  showing  4  fissure  \'eiu«.  traversing  an  aniygtialoidal  diabiu^* 
carrying  bomite  and  ehalc*ipyrit^s  with  quartz  gangue,  giving  average  a»- 
Bays  of  8%  copper,  2  oz,  silver  and  $3  gold  per  ton.  Idle  for  st'veral  yenrb. 
SUNSET  MINE.  BRITISH  COLUMBIA. 

Lt^tter  o'tumed  unclaimed  from  former  mine  other.   Princeton,  Siniii- 
kameen  district,  B.  C.     At  la»t  account^s  property  was  under  bond  to  F,  T. 
Underwood,  of  New  York,  and  wtxa  being  probed  by  a  diamond  drill. 
SUPERIOR-ALTA  MINING  CO.  UTAH. 

Office:  ciire  of  Walter  L.  Maas,  secretary  and  manager,  Salt  I^e  City, 
Utah.     Letter  returned  unclaimed  from  former  mine  office,  Alta,  Salt  Lake 
Co./ Utah.     A.  J.   Jucobnon,  president;  L.  A.  Jeff»,  vice^presidMit.     Capi- 
talization $3011,000,  slumps  $\  par.     Idle. 
SUPERIOR  COPPER  CO.  ARIZONA. 

Office:  20  Broad  St.,  New  York.  Letter  returned  unclauned  from 
former  mine  office,  Tucson,  Pima  Co.,  Arix,  T  B.  Mills,  prei^ident;  W.  L. 
Mercer,  secretary.  Organized  under  the  laws  of  Arizona,  with  Liipitalization 
11,000,000,  shaivfi  $1  par.  Lands,  10  claims,  ait?a  200  acres,  26  miles  soutli 
of  Tucson,  with  a  sliallow  shaft,  showing  ore«  isaid  to  give  average  oaaays 
of  0%  copper  and  $5  to  $18  gold  per  ton. 
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SUPERIOR  COPPER  CO.  MICHIGAIf. 

Office  and  mine:  Houghton,  Houghton  Co.,  Mich.  Reginald  C.  Pryor, 
president;  R.  Skiff  Shelden,  vice-president;  Courtney  C.  Douglass,  secretary 
and  treasurer;  preceding  officers,  John  H.  Rice  and  Jas.  P.  Edwards,  directors; 
James  Biscombe,  superintendent.  Organized  July  23, 1904,  under  laws  of  Mich- 
igan, with  capitalization  $2,500,000,  shares  $25  par;  issued,  $1,500,000. 
The  Calumet  &  Hecla  Mining  Co.  owns  several  thousand  shares  of  stock 
in  this  company,  and  has  enough  remaining  stock  under  option  to  give  51%, 
or  a  control  of  the  capitalization,  and  is  in  charge  of  development.  The 
option  on  the  stock  expired  September  1,  1906,  and  was  extended  to  Decem- 
ber 31,  1906,  under  condition  that  the  Calumet  &  Hecla  buy  certain  stock 
outright,  and  double  the  expenditure  on  development,  to  circa  $5,000  monthly. 

Lands,  400  acres,  in  Section  15,  Town  54  North,  Range  34  West.  The 
tract  formerly  joined  diagonally  on  the  northeast  comer  of  the  Baltic  mine, 
but  owing  to  a  rearrangement  between  the  Baltic  and  Section  16  mine  of 
the  Altantic,  the  present  neighbors  of  the  Superior  are  the  Isle  Royale  to 
the  north,  undeveloped  lands  to  the  east  and  south,  and  Section  16  of  the 
Atlantic  to  the  west. 

The  Superior  tract  carries  approximately  6,000^  of  the  strike  of  the 
Baltic  lode,  which  has  been  exposed  at  three  points,  by  trenches,  cut  at  in- 
tervals of  about  IjOOO',  the  overburden  being  very  light.  The  trenches 
show  an  amygdaloid  of  circa  40^  average  width,  carrying  copper  wherever 
cut,  the  bed  showing  extensive  carbonate  stains,  due  to  weathering,  with  a 
little  fine  copper,  near  surface,  succeeded  at  depth  by  heavier  copper,  as  the 
formation  grows  more  settled. 

Development  is  by  2  shafts,  of  which  No.  1,  at  the  north,  is  sunk  in 
the  foot  wall,  insuring  solid  ground,  but  necessitating  opening  the  lode  by 
short  crosjcuts,  at  each  level.  Owing  to  the  groat  ^^^dth  of  the  bed,  it  is 
necessary  to  crosscut  along  the  drifts,  in  order  to  determine  the  exact  de- 
gree of  mineralization  throughout  the  lode,  but,  as  a  rule,  the  drifts  are  car- 
ried in  approximately  the  center  of  the  bed,  giving  a  fair  average  of  the  values 
carried.  The  two  upper  north  drifts  in  No.  1  shaft  show  a  little  copper  only, 
but  the  south  levels  all  show  good  ground,  and  the  north  drifts  on  the 
third  and  fourth  levels  make  a  good  showing.  The  south  drift,  on  the 
second  level,  has  passed  through  a  copper  chute,  carrying  values  equal  to 
the  best  ground  yet  opened  in  the  Baltic,  or  other  developed  mines  on  the 
Baltic  lode.     The  fourth  level  was  opened,  in  No.  1  shaft.  July,  1906. 

No.  2  shaft,  circa  2,400^  south  of  No.  1.  was  started  June,  1906,  and 
was  lOO'  deep  on  Aug.  17.  1906.  Values  in  the  mine,  as  opened, 
are  mainly  in  stamp-rock,  with  occasional  hoaN-y  copper,  and  the  rock  is 
somewhat  deceptive  in  appearance,  much  of  what  apparently  is  barren 
in  metal  showing  good  stamp-copper,  when  broken. 

Equipment  includes  a  new  steam  plant,  installed  1906,  with  a  hoist 
^ood  for  1.500',  a  12-drill  air-comprossor.  two  100-h.  p.  lK>ilors,  and  a  nrw 
engine-house  and  sliafthoasr*.  .Management  i-<  ewxi.  and  thprr  is  littl'^ 
question  that  the  Superior  will  make  a  fine  mine,  of  the  same  general  class 
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fts  the  BftUic,  Trimoimtain  and  Champion,  which  are  opened  to  the  south- 

^vani  on  the  *ame  amygduloitlal  bed. 

SUPERIOR  COPPER  CO.,  LTD,  ONTARIO, 

Office:  Sault  St^*  Marie,  Out.     Mine  office:  Supierior  Mine,  via  Algonii 
Central   Ry.,   Algoma,   Ont,     Frank   Ferry,   president;   E,   L,    Fisher,   vicc- 
prc*Bident;   W.   A.    Madison,  se Cretan*   and  superintendent;    George   Kerop, 
treasurer;  preceding  ofhcei«,  W.   L.  Martin,  H.  B-  Hanger,  J.  A.  Culbeck,^ 
W.  11,  Teare  and  Geo.  W-  Nicholson,  din-ctors.     Organi^vd  Sept**nilxT  13 J 
1901,  under  laws  of  Ontario,  with  eiipilalizHtion  $1,5(X),(X)0,  increased .  1903jf 
to  $2,C>IMX0CK),  shares  $10  par;  issued,  $!,440,00tX     Land«,  8  crown-gmnUc 
clainiy,  area  680  acres,  in  an  unorganizfd  district  of  Algoma,  showing  2  Bssur^i 
veins,  in  country  rocks  of  granite  and  green  chloritie  schists,  with  avpru|(a 
strike  of  N.  43*^  W.*  and  dip  of  70°  to  the  southwest.    First  vein  averages 
in  Tfiidth,  and  second  about  70'  width,  these  being  tr»cei*ble  about  8,0tK/j 
with  about  1,000'  uncoven*d  on  the  einaller  vein,  and  nearly  a  inile  trenched 
on  the  larger  vein.     Ek'velopment  Is  by  aliout  20  pits  and  trenches  and  bj 
sliafts  of  100',  154',  100',  40',  100'.  and  260',  with  a  total  of  LOSC  of  under 
ground  opf^nings,  estimated  to  show  500.000  tons  of  on%  with  134,000  toiu 
blocked   out   for   st oping.     Ores   are   clialcopyrite.    Ix^mite   and   clialcocite 
with  quartJC  giitigue,  carr>nng  est  itnatetl  avemge  values  of  3%  copper,  1  ot 
eilverand  S2.50  gold  fw  r  ton.      Has  a  TJO-h,  p.  steam  plant,  with    6-drill 
IngerHoU-S  i^t^ant    aij-eomprtspoi,    5    power   diill^,    2    hoists,   engine-hou 
Bmithy,  changing-house,  boarding-house  and  7  dwcUinga,      Considerable  go 
oix*  1ms  betm  stocked  at  the  shaftB.     Idle  since  August,  1004.      Ptoperty  con 
gidt-red  pronufiing, 
SUPERIOR  COPPER  &  GOLD  MUTING  CO. 

iHliec:  64   Kusl   Seood  8t.,   Salt  I^ke  City,   Utah. 
SUPERIOR  MIKING  CO.  NEW  MEXICO. 

I>'tt(*r   re  to  mid    unclaimed    from    former   mine    office,   Cerillos,    N.    M, 
SUPERIOR  MINING  CO.  WASHINGTON. 

Office;  1529  T<»wer  Ave.,  West  Sui¥-rior,  Wis.     Ix'tter  returned  unclaimed] 
from  former  mine  ofRee,  Berlin,  King  V<y.,  Wash.     J.  P.  8imon,  president  and 
trriasuivr;  B.  A.  Biu^rloeher,  Hccn-tary  trntl  ^iip<,*rintendent.     Organized  19C12rl 
under  kws  of  Washington,  with  capit»lization  52,000,000,  sharrfi  $1   par.J 
Lands,  4  claims,  area  82  acres,  in  the  Jliller  River  district,  opened  by  a  125 
tunnel,  shov^ing  an  8'  fissun.!  vein,  carrying  carbonate  and  sulpJjide  copper  ore* 
associated  with  galena,  assaying  6%  coppcT,  7  oz.  silver  and  $1  to  $30  gold 
jHt  ton.     Idle  for  several  y<*ar.<, 
SUPERIOR  &  PITTSBURG  MINING  CO,  ARIZONA* 

Office:  Calumet,  Mich.  Mine  olhtT:  Bi»l>ee,  Coehisi^  Co.,  AriK,  Cha 
BriggH,  presidt^nt;  James  Honts<jn,  vie4'-pre«ident;  Thos.  Hoatson,  t^cond 
vit^*-preHident;  Ixniis  W.  Powell,  third  vice-pn^sidcTit  and  general  mana^r;! 
Gordon  R,  Camph#*ll,  s«'eret4iry;  Peter  Ituppi',  tresiwurt^r;  preceding  ofheerSn 
Thos,  F.  C^jle,  Geo.  E.  Tener,  Che«t4T  A,  Congdon  and  Chun.  d'Autremont,  Jr.^ 
din^ctofR:  IF  B.  PatilJ,  audilor.  Organized  eireti  Jnnr,  lf>Ot>,  undi»r  law> 
Minn4*Mota,   with    eapitalizjition   $20.000,(KHI,  shares    $10    par    par;   iE-s^edJ 


SUPERIOR  dt  PITTSBURO-TABLE  MOUSTAIS.  lom 

$15,000,000,  of  which  $14,000,000  was  allotted  to  old  shareholders  of  four  com 
panies  absorbed,  and  $1,000,000  was  sold  for  cash,  at  par,  being  allotted  pro 
rata  to  shareholders  of  the  Lake  Superior  &  Pittsburg,  Calumet  <&  Pittsburg, 
Pittsburg  &  Duluth  and  Junction  mining  companies.  While  at  present  the 
Superior  &,  Pittsburg  is  a  securities  holding  company  only,  it  is  planned  even- 
tually to  retire  all  stock  of  the  four  underlying  subsidiary  corporations,  making 
the  Superior  &  Pittsburg  a  direct  operating  company.  The  four  corpor-* 
ations  under  control  of  the  Superior  &  Pittsburg  are  described  fully,  under 
their  respective  titles. 
l^URE  THING  GOLD-COPPER  MINING  &  SMELTING  CO.       WASHINGTON. 

Succeeded,  circa  1905,  by  Clipper  Mining  Co. 
SUSQUEHANNA  MINE.  WYOMING. 

Owned  by  Standard  Copper  Mining  Co. 
SWAKOPMUNDER  MINEN-  GERMAN  SOUTHWEST  AFRICA. 

6ESELLSCHAFT. 

Office:  Schellingstrasse  4,  Berlin,  W9,  Germany.     Mine  office:  Corob, 
via  Swakopmund,  German  Southwest  Africa.     Capitalization  36,000  marks. 
Property  is  simdry  mineral  concessions  in  German  Southw^est  Africa,  with 
several  slightly  developed  prospects,  showing  copper.     Idle. 
SWANSEA  MINING  CO.  MEXICO. 

Property,  at  La  Cananea,  Sonora,  Mexico,  sold,  September,  1905,  to 
Ronquillo  Copper  Co. 
SWEDEN  COPPER  CO.  WASHINGTON. 

Merged,  circa  1903,  in  Mt.  St.  Helens  Consolidated  Mining  Co. 
SWINDLER  MINE.  ARIZONA. 

Owned  by  Huron  Gold  Co. 
SWISHELM  DEVELOPMENT  CO.  ARIZONA. 

Lands,  40  claims,  in  the  Swishelm  Mountains,  Cochise  county,  Arizona. 
Idle. 
SWISS  GIRL  MINING  CO.  ARIZO|IA. 

Lands  sold,  circa  1901,  to  Baumann  Copper  Co. 
STLVANU  MINE.  NEVADA. 

Mine  office:  Bullion,  Elko  Co.,  Nev.     Vein  carries  a  6^  paystreak,  from 
which  circa  1,000  tons  have  been  shipped.     Presumably  idle. 
SYNDICATE  MINING,  MILLING  &  SMELTING  CO. 

Office:  Spokane,  Wash.     Lands,  3  claims,  1  mile  from  the  Snake  river, 
said  to  show  an  18'  contact  vein  between  limestone  and  granite,  carrying 
bomite  and  chalcopyrite  assaying  12%  to  17%  copper,  with  small  gold  and 
silver  values,  opened  by  a  55'  tunnel  and  sundry  surface-cuts. 
TABLAS-FINANA  COPPER  CO.,  LTD.  SPAIN. 

Voluntarily  wound  up,  December,  1901. 
TABLE  MOUNTAIN  COPPER  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  mine  office,  Kelvin,  Pinal  Co., 
Ariz.  Is  controlled  by  Arimex  Consolidated  Copper  Co.,  through  ownership 
of  85%  of  stock  issue.  Lands,  27  claims,  in  the  Bunker  Hill  district.  Prop- 
erty not  rsgarded  as  especially  promising. 
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Organizetl  1SR2,  under  laws  of  Michigan,  with  capitAlization  $1,500,000, 
f hares  $25  par  Began  dividetid.s  IHSS,  and  paid  39  dividends,  aggpe^ating 
$8,700,000,  to  end  of  !n05,  and  paid  a  $3  dividend  Jan.  25,  1906.  Annual 
meeting,  first  Thursday  in  May- 
Official  retum.s  to  the  State  of  Blichigan,  as  of  date  Jan.  1,  1905,  dificlosa 
the  following  figures: 

Amount  of  cash  paid  in  on  mpital  Block t     5S0,0«KX00 

Amount  paid  in  by  conveyance  of  property 200,1^70.00 

Entire  amount  invested  in  real  estate 199,486.00 

Amount  of  petsf)nal  estate 1,S92,51  K0€ 

Amount  of  floatingdebt 1 .076»628,93 


The  following  table  gives  comparative  re^^ultii  for 

1903. 

Tons  ro<it  stamped 057,9120 

Pounds  niinend  obtained 24»055,512 

PoumU  fine  cnpfKT  olitaincd  . . 15,286,093 

Pouncb  fine  copper  per  ton 

stampeti , , , . , 23.2 

Cost  of  mining  and  stamping, 

per  ton 

Cost  of  stamping,  per  ton,  cents.  . 
Cost  per  pound  fine  copper,  cents. . 


tlirco  calendar  years: 


19m 
642,320 
22,6^2.070 
14,961,885 

23.3 


1905^ 
750,120 

24,780,945 
15,824,008 

2L1 


$  2.32 

.2624 
.1150 


I  2.42 

,2603 
J29S 


$  2.39 
,2217 
.1337 

T^nds,  1,120  acres,  in  Sections  10,  1 !,  14  and  15>  Town  56  North,  Range 
33  West,  also  thc^  Cliff  niin^\  in  Kewwnaw  county,  a  tnillsite  on  Torch  Lake, 
and  mi.HccUanoou8  timber  binds  ami  other  resdty,  giving  total  landed  holdings 
of  8,610  acres.  The  Tamarack  mine  proper  is  apenocl  on  a  tract  of  very  irreg> 
ular  outline,  boundetl  on  all  sides  by  lands  of- the  Cahimet  &  HecJa.  Tho 
Tamarack  ia  opcnotl  on  the  underlays  of  the  Calumet  conglomerate  and 
Osceola  amygdaloid  b<xU.  The  mine  was  pliinncd  by  the  late  Capt.  John 
T >ani*4l,  wlio  conceived  the  idea  of  opening  tlie  underlay  of  the  conglomerate 
l>y  a  deep  vertical  shaft.  At-lual  work  of  sinking  No.  1  shaft  was  begim  in 
1SK2,  and  the  conglo*nerate  was  cut  in  1885.  three  and  a  half  years  later,  at  a 
depth  only  10'  greater  than  the  esstimate  of  C^pt,  Daniell,  irade  before  the 
first  8od  wa.*  removed. 

The  mine  i.**  opened  by  6ve  shafts.  The  South  Tamarack  includes  shafts 
Nos,  1  and  2,  the  original  o|»eningSj  while  Nok.  3  and  4  are  known  as  the  North 
Tamarack,  and  No,  5,  the  newest  sliaft,  Ls  about  midway  Ijetween  the  north 
and  south  workings. 

No.  1  shaft,  3,(09'  deep  at  the  end  of  1905,  cuts  the  conglomemte  al 
2»270',  and  also  cnts  the  Oscoob  amygdaloid.  In  this  «hafi  as  in  all  others 
of  the  Tamarack,  the  various  levels  are  reached  liy  crosscuta  from  the  shaft, 
except  at  tlic  actual  jxiint  of  inter>*ection,  this  applying  to  both  the  conglom- 
erate and  amygdakiidal  l>eds.  Tho  nonnal  pro*luc!tive  capacity  of  No.  I 
ehaft  k  1(^>  tons  daily,  and  the  amygdaloid  workings  are  showijig  an  improve- 
ment. Tlie  hhjiff  i«  eiinsidiTrablydntwn,  and  needs  retimbering.  No.  I  hM  A 
powerful  hoist,  good  for  the  Ufe  of  the  shaft. 


TAMARACK.  lOc:, 

No.  2  shaft,  near  No.  1,  is  4,355'  deep.  In  deep  vertical  shafts  an  abso- 
hitely  perpendicular  line  cannot  be  maintained  permanently,  where  the  super- 
imposed strata  incline  at  any  considerable  angle,  as  in  the  case  of  the  Tamarack. 
SHpping  that  cannot  be  detected  on  surface  will  work  havoc  with  the  per- 
pendicularity of  a  deep  shaft,  in  the  course  of  years.  No.  2  shaft  became  so 
badly  drawn,  early  in  1904,  that  cages  could  not  be  operated,  and  was  rebuilt 
from  top  to  bottom.  It  being  manifestly  impossible  to  make  any  shaft  im- 
mune from  drawing  because  of  earth  movements,  a  double-lined  shaft  was 
constructed.  This  has  an  outer  and  an  inner  lining,  the  inner  braced  against 
the  outer  with  timbers  of  varying  length.  These  braces  can  be  shortened  or 
replaced,  from  time  to  time,  and  No.  2  shaft,  was  built  to  last  the  lifetime  of 
the  mine,  but  the  best  laid  plans  of  mice  and  men  gang  aft  agley,  and  a  mine 
fire  that  broke  out  in  No.  2  shaft,  early  in  January,  1906,  greatly  damaged  the 
new  timbering,  as  well  as  causing  many  months'  idleness  and  a  heavy  loss  in 
production.  No.  2  has  a  powerful  hoist,  good  for  the  depth  to  which  it  can  be 
sunk  on  the  Tamarack  lands. 

No.  3  shaft  is  nearly  a  mile  north  of  No.  1,  and  was  5,139^  deep  at  the  end 
of  1905,  being  the  deepest  on  the  globe,  cutting  the  Calumet  conglomerate  at 
a  vertical  depth  of  4,185'.  The  bed  is  20'  to  25'  wide,  but  is  irregular  in  values, 
and  far  from  rich,  though  payable,  normal  production  being  about  1,000  tons 
daily.  The  surface  equipment  includes  an  Allis  hoist,  with  double  conical 
drum,  of  13'  6"  diameter  at  either  end  and  36'  9^  diameter  in  the  center. 
The  cable  winds  over  specially  built-up  runs  of  steel,  affixed  to  the  surface  of 
the  drum,  which  works  in  counterbalance.  This  hoist  has  raised  a  10-ton 
load,  vertically,  at  a  speed  of  55  miles  per  hour,  and  running  at  that  rate  the 
cage  has  been  stopped  in  a  distance  of  75'.  The  shaft  has  a  60-h.  p.  fan, 
10'  in  diameter,  ^ith  blxides  3'  6*  wide,  capable  of  supplying  192,000  cubic 
feet  of  free  air  per  minute,  to  the  depth  of  the  shaft,  wliich  not  orJy  ventilates 
the  mine  but  also  aids  in  reducing  the  temperature,  which  otherwise  would  be 
neariy  90^  Fahrenheit,  in  the  bottom  levels.  An  auxiliary  hoist,  used  for 
lowering  and  raising  men  and  timber,  is  a  Nordberg  duplex,  with  32x72^ 
cylinders,  having  a  drum  of  18'  6"^  diameter,  with  lathe-turned  grooves  for 
coiling  the  cable. 

No.  4  shaft,  600'  northeast  of  No.  3,  is  4,450'  in  depth,  and  has  not  been 
deepened  since  bottomed,  in  1895.  Occasional  good  ground  is  opened,  but 
the  shaft  as  whole  is  poor.  Underground  connection  is  had  with  No.  3,  giving 
ventilation,  and  safety  to  miners  in  case  of  accident.  No.  4  is  used  exclusivoly 
for  hoisting  water,  lowering  and  raising  men,  and  for  purposes  of  ventilation 
and  safety.  A  new^  concrete  lining  was  substituted  for  the  old  wooden  timber- 
ing, through  the  overburden,  in  1904. 

No.  5  shaft,  lying  about  3,300^  southwest  of  No.  4,  and  about  midway 
between  the  Old  Tamarack  and  North  Tamarack  shaf  ts,is  the  newest  and  laiigest 
shaft  of  the  mine,  and  but  little  shallower  than  No.  3,  being  5,086'  deep  at  the 
end  of  1905.  SinkiDg  was  b^gun  Aug.  7,  1895,  and  the  conglomerate  was  cut 
on  Dec.  20,  1901,  at  a  vertical  depth  of  4,662^,  the  late  Capt.  Wm.  E.  Pamall 
having  foretoki  the  depth  within  12',  and  the  time  required  within  11  days. 
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wlu'ii  Ih©  work  was  begun,  6  years  before.  The  shaft  is  7x29',  inside  measure- 
ment, witli  5  compartments  in  a  row.  The  thnxi  cent  ml  eoropjArtments,  'yx7  2* 
each,  are  used  for  cages.  One  of  the  ejul  coni|mnment8,  iil!>o  used  foru  cage, 
is  7'  2^x5'  4*,  the  extra  4''  l.»eing  allowed  for  timber  strain,  while  on  the  other 
aide  of  the  ahuft  is  a  compartment  3'x7'  2^  for  ladders,  pipes  and  wires.  The 
10x14"  wall-pktes  of  thia  shaft  are  20'  i'lon^  and  the  5x7*  miiners,  serving 
us  guides  for  the  cage«,  are  16'  to  22'  in  length.  Instead  of  lag-screi^is  being 
countersunk,  the  ninnt*i's  have  a  central  grvxive,  2*^  wide  and  lVj*deep,  run- 
ning from  top  to  bottom  on  botli  siiies  of  each  of  the  four  hoisting  compart- 
nionts,  these  gTOovew  proWding  for  the  esc^p^e  of  loosenotl  lag-screws^  with- 
out damage  to  cages  or  ninners.  The  shaft  openings  luive  automatic  covers 
that  lift  for  passage  of  the  cages.  In  sinking  this  slmft^  S3  separate  sirata 
of  trap,  arnygdaloitl  and  conglomerate  rocks,  all  barren,  were  cut,  before 
the  Calumet  conglomerate  was  rcjiched.  Drifts  liave  bet^n  opened  both  north 
iukI  aouth,  on  the  31st  to  38th  levels  inclusive,  the  northeni  tlrifl^  shovsing 
tx>ur  ground,  witli  some  improvement  to  the  south.  The  north  tlrifts  on  the 
35th,  36th  and  37th  levels  have  been  carried  to  the  Calumet  ife  Heck  liounijjuy* 
As  a  whole  No.  5  sliaft  is  decide<lly  low  in  grade,  although  the  conglotnerute  i» 
of  good  average  width.  Connection  has  been  secured  underground  with  Nos. 
I  and  2  shafts,  antl  will  be  securoii,  eventually,  witli  Nos.  3  and  4. 

Surface  a^uipment  at  Ku.  5  is  the  most  extensive  found  at  any  shaft  of  tlie 
mine.  The  engine-house,  boiler-house  iitiii  compressor  bniUiings  are  of  red- 
atone,  with  steel  truss  roofs.  The  engin^house  has  two  duplicate  G.SOfl-h.  p. 
Nordbeig  hoists,  each  with  four  Sti"  hijiih-pressure  cylinders  having  72*  stroke. 
Tlie  driiuis  are  24'  in  tlbmeter  in  the  center,  taperioj^  to  16'  at  the  ends,  each 
half  carrying  C.^XK  t.f  1)^*  steel  cable,  the  hoists  openitini^  in  counterbalance 
and  being  capable  of  raising  from  a  depth  of  6,tXHJ'  a  net  load  of  6  ton»  of 
rock,  this  living  a  grrjss  weigl^t,  -with  cage  ami  cable,  of  about  12  tons.  Tlie 
hoists  cost  $60,000  and  $90,000  respectively.  The  boiler-houae  has  six  200-ii.  pw 
Burt  boilers  with  81"  shells,  and  two  115'  brifk-linetl  aelf-aupporttng  sted 
smokestacks.     C4>al  is  delivered  to  the  lx»iler-room  from  a  railroad  trestle. 

The  50x75'  redstone  corapre«sor  building  at  No.  5  has  a  35-dnll  IngersoU- 
Sergeant  two-stage  cross-compound  air^ouj pressor,  w^th  IH^  and  34'' steam 
cyhnders  and  36*^  stroke,  and  a  lOO-drill  triple-expansion  Nordberg  compressor 
with  19x53x48'  steam  cylinders,  and  two-stage  air  cylinders  of  18x27.x4S'. 

The  sliafthouse  and  rockhouse  at  No,  5,  built  by  the  Wisconsin  Bridge  A 
Iron  CJo.,  at  a  cost  of  nearly  SKKJ.OOO,  are  on  separate  foundations  and  are  sep- 
amtely  framed  and  brace*!,  althuugh  apjmrently  standing  as  one  builditig, 
50x120'  on  the  ground,  with  an  extreme  height  of  131'.  The  foundations  arc 
csxceptioiially  massive,  and  the  girders  and  framing  are  of  unusual  stn?ngtli, 
to  withstand  the  great  stndns  caused  by  hoisting  hea\y  cages,  and  the  oper- 
ation of  powerful  rock-breaking  machinery.  These  buildings  n?»]uired 
about  700  tons  of  steel  and  100  tons  of  corrugated  iron  siding  in  construction. 
Although  10  carloads  of  lumber  were  used  in  tlie  building,  no  wood  is  esqxiaed. 
except  in  the  Hoors,  asbestos  sheaihing-paper  being  used  elsewhere  to  protect 
the  wood,  thus  rendering  the  building  practically  fireproof.     The  rockhousa 
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has  3  Portage  Lake  crushers  of  the  reciprocating  jaw  type,  with  room  for 
5  more  when  needed.  Miscellaneous  buildings  at  No.  5  shaft  include  a 
stone  dry  and  smithy.  An  extensive  timber  yard  was  completed  at  No.  5,  in 
1905,  on  ground  filled  and  graded  for  the  purpose,  the  site  having  been  a 
swamp,  originally. 

Water  for  steaming  purposes  and  domestic  use  is  pumped  from  Lake 
Superior,  against  a  head  of  nearly  TOCK.  The  pumping  station,  nearly  5  miles 
northwest  of  the  mine,  has  a  Nordbeig  duplex  pump,  capable  of  raising  nearly 
1,500,000  gallons  daily.  Water  is  taken  from  a  W  well  on  the  lake-shore,  con- 
nected with  a  tunnel  driven  480^  under  the  bed  of  the  lake,  with  about  35'  of 
water  above  the  intake.  Water  is  delivered  into  tvo  steel  tanks,  of  42^  and 
65'  diameter,  on  the  highest  point  of  the  Tamarack  mine  location,  these  having 
a  combined  utorage  capacity  of  200,000  gallons,  water  being  distributed  into 
mains  from  these  standpipes.  The  pumping  plant  has  developed  remark- 
able efficiency,  cost  of  operation  being  only  about  $10  per  diem,  including 
fuel  and  wages. 

The  Tamarack  mine  location  is  extensive,  with  a  large  number  of  dwell- 
ings for  employes.  The  company  owns  and  operates  a  hospital,  60x60^  in 
sixe,  with  two  full  stories,  basement  and  attic.  The  basement  and  first  floor 
are  of  selected  Lake  Superior  redstone,  upper  story  and  attic  of  frame,  with 
interior  finish  of  selected  quarter-sawed  Georgia  pine.  The  building  has 
emergency  wards,  operating  room,  dispensary,  sim-veranda,  elevators  and 
indirect  steam  heating. 

The  Tamarack  owns  the  old  Cliff  mine,  in  Keweenaw  county,  the  oldest 
mine  in  the  Lake  Superior  district,  which  paid  dividends  of  $2,518,620  from 
1849  to  1879,  inclusive.  The  mine  was  opened  on  a  fissure  vein,  which  was 
worked  out,  and  the  property  abandoned  in  1878.  Diamond  drilling  was 
done  on  this  tract  during  1903, 1904  and  1905,  the  cores  locating  two  cuprif- 
erous amygdaloids,  one  of  which  is  supposed  to  be  the  northern  extension 
of  the  Kearsarge  lode,  but  apparently  nothing  of  marked  promise  has  been 
found  by  the  drills,  as  yet.  The  old  waste-burrows,  which  are  extensive, 
have  been  leased,  on  royalty,  to  Henry  Warren,  who  b  building  a  mill  with 
8  gravity  stamps,  to  treat  the  tailings. 

The  Tamarack  has  two  stamp-mills,  located  on  Torch  Lake,  a  little 
more  than  a  mile  south  of  the  Calumet  &  Hecla  mills.  The  mULs  have  7 
stamps,  with  an  aggregate  daily  capacity  of  3,200  tons  of  conglomerate  rock. 
The  heads  have  been  fitted  with  eight-inch  motar-grates,  opening  into  quart<T- 
inch-mesh  revolving  screens  having  Pamall-Kraa%  hydraulic  discharge  b. 
Finisher  jigs  have  been  replaced  by  Wilfley  tabk^s  and  Xordberg  crushing 
roUs  were  installed,  1904.  to  care  for  the  raggings  from  the  stamp-mortars. 
These  roUs  have  rigid  journals,  and  each  set  has  an  independent  wash. 

No.  1  miO  has  AUis  heads.  Three  of  the  5  heads  have  br-on  com- 
pounded, 2  sin^e-stage  heads  being  held  in  reserve.  In  the  boilrr-housr 
at  No.  1  mill  four  old  boilers  have  been  replaced  by  four  200-h.  p.  Pratt 
boilers.  buOt  for  200  lbs.  steam  pressure,  but  operated  at  a  pressure  of  150 
lbs.  per  sq.  inch. 
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No.  2  mill  has  two  steeple-compound  ADis-Chalmcrs  stamps,  and  a  40' 
addition  has  been  built  to  the  mill  to  provide  the  extra  wash-room  required 
by  the  increased  stampiDg  capacity  of  the  heads.  The  *5  compounded  hcada 
are  equal  in  capacity  to  the  7  single-stage  heads  formerly  uised,  and  are  equals, 
at  present,  to  tieating  the  full  nomial  production  of  the  mine.  No.  2  mill 
has  a  traveling  crane,  and  No.  2  boilcr-hou.se  has  seven  200-h.  p.  boilers. 

The  Tamarack  and  Osccolu  milk  have  a  joint  pump-house,  equipi)ed 
with  one  15,000,(XK>galJon  pump  and  two  pumps  of  40,000,000  gallons  daily 
capacity  each,  giving  a  total  pumping  capacity  of  95,000,000  gallons  per 
diem,  practically  4,000,000  gaUons  per  hour.  The  second  large  pump  went 
into  ooinmisBion  July  5.   190*3. 

MisoeUaneouii  irn prove [nents  at  the  miilsite  include  a  considerable  number 
of  dwelli;ng»  for  employes,  and  various  subsidiary  shops.  A  new  machine' 
shop,  of  sand-lirae  brick,  with  steel  roof,  is  30x90'  in  she,  and  finely  equipped. 

The  joint  wharves?  and  steel  coal-sheds  of  the  Tamarack  and  Osceola,  at 
Dollar  Bay,  on  Portage  Lake,  are  among  the  most  extensive  in  the  Lake 
Superior  district. 

Smelting  is  done  at  Dollar  Bay.  in  the  works  of  Lake  Superior  Smelting 
Co.,  controlled  by  the  Tamarack,  Osceola  and  Isle  Royale  companieB,  which 
liave  the  same  general  management.  AH  mineral  is  taken  from  mills  to 
furnaces  in  hopper-cars,  saving  the  former  cost  of  barreling. 

The  Tamarack  always  has  been  an  expensive  mine  to  work,  and  the 
costs  have  increased  of  late  years,  unavoidivbly.  Deeper  openings  mean 
greater  costs  in  ojiening  the  ground,  longer  trams  through  crosscuts,  heavier 
hoisting  and  pumping  charges  and  increa,sed  danger  in  opexatjon.  Last, 
but  by  no  means  leai*t,  deeper  workings  mean  lessened  copper  values.  The 
management  is  devoting  much  thought  and  effort  to  the  property,  and  in  good 
years  the  Tamarack  should  ram  substantial  profits,  Unforttmately  the 
1906  production  will  be  much  lessened,  and  profits  greatly  reduced,  by  the 
serious  fire  in  No,  2  shaft,  which  cost  a  half-year's  production  from  the  South 
Tamarack,  the  richest  part  of  the  mine,  and  which  will  cut  the  year's  out- 
put of  rai^tal  Ui  the  lowest  figures  known  for  many  years. 
MINA  TAMAYA.  CHILE, 

An  idlt-  mine,  once  important,  65  miles  from  C!oquimbo,  Chile, 
TAM  O'SHANTER  MINE,  NEVADA. 

Mine  ol^ce:  Samly,  Lincoln  Co,,  Nev.  J.  R.  Newberry ^  owner.  Idle 
TAHGAIfYIKA  CONCESSIONS,  LTD.     RHODESIA  &  CONGO  FREE  STATE. 

Offices;  31,  Clements  Lane,  London,  E.  C,  Eng.  TyndaJe  White, 
chairman;  Robt.  Williams,  managing  dirv'ctor;  Geo.  Grey,  manager  in  Africa; 
H.  M,  Irwin,  mine  maiuigrT;  C.  H.  Adams,  rosident  engineer  and  mine  superin- 
trndmt;  John  R,  FMrrell,  consulting  engineer;  L.  Scotland,  secretary. 
Organiznl  Jan.  20.  1899,  with  capitalisation  £525,000,  shares  £1  par; 
issued  £362,fiH0.  Company  has  bond>i  and  shares  in  the  Benguella  and 
Katanga  railway  com  pan  k^,  owning  40%  of  the  £40^000  capitalizatioo 
of  the  ICatanga  Railway  Co. 
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Lands,  2,000  square  miltNS,  iiurtli  of  tlie  Kafue  and  Zambi>si  riwrs,  in 
K&tanga  district.  Hhoilesia,  near  the  Congo  Free  State  Lxiundaiy.  also 
QD  acres  for  railroad  and  steamship  terminals,  at  tlie  soutliern  end  of  l^ke 
qptnyika,  and  a  concession  to  explore  extensive  areas  in  the  Congo  Free 
rte  lor  5  yeBkTSf  ended  Dec.  31,  1905,  and  to  work  any  discovered  mine  for 
^jieais,  with  option  of  extending  period  of  working  to  99  years.  In  the 
pigo  Free  State  72  large  mining  concessions  have  been  located,  and  company 
ttnates  that  5  of  these  claims  show  15,000,000  long  tons  of  10%  copper 
•yiDost  of  which  can  be  won  by  quarrying,  and  on  another  group  company 
Imiates  1,500,000  tons  of  13%  copper  ore.  The  Congo  properties,  in  the 
rtsngn  district,  are  in  a  rolling  country,  ^-ith  a  healthy  climate. 

The  principal  copper  mines  of  the  company,  in  various  stages  of  develop- 
Vt,  aie  the  Kansanshi,  Kambobe,  Kabalela,  Kakanda,  Likasye  and  Fun- 
Principal  developments  are  on  the  Kansanshi,  said  tp  have  a  W 
)  vein,  with  north  and  south  strike,  which  has  been  worked  open-cast, 
f  natives,  for  centuries,  the  mine  showing  trenches  and  pits  for  a  distance  of 
toot  6,000',  these  varjring  in  width  from  1'  to  75'  and  in  length  from  a  few 
0t  to  1,200',  with  extreme  depth  of  50'  in  tlie  dcept»st  pit.  Country  rock  is 
adstone.  in  places  micaceous  and  fissile,  and  in  other  soft  and  clayey,  through 
utial  decomposition,  the  sandstone  being  more  or  less  charged  with  mala- 
Mte,  occuring  as  speiss.  In  the  upper  portions  the  vein  matter  carries 
■kchite  and  chrysocolla,  with  occasional  occurrences  of  azurite  and  mel- 
oonite,  but  in  the  deeper  portions  has  chalcocite  and  clialcopyrite,  associated 
ith  iron  pyrites,  and  carries  occasional  cuprite,  the  gangue  being  silicious, 
ith  eonsiderable  manganese  dioxide  in  the  superficial  portions.  The  fei^ 
Igbous  matter  in  the  gangue  is  chiefly  limonite,  usually  somewhat  ochrous, 
Bt  occasionaUy  hard  and  compact.  The  outcrops  are'  mainly  malachite, 
od  are  stated  by  Bir.  Farrell  to  show  no  evidence  of  having  resulted  from 
Iteration  of  sulphides  in  place,  the  evidence  leading  Mr.  Farrell  to  the  opinion 
kt  the  malachite  was  deposited  from  hot  solutions,  coursing  in  fissures. 
Ive  shafts  have  been  simk  in  old  trenches,  showing  veins  of  1'  to  IG'  width, 
od  ore  is  stated  by  Mr.  Farrell  to  average  15%  copper,  at  a  depth  of  IW, 
»nJy  from  malachite,  with  traces  of  sulphides.  Ore  carries  an  excess  of 
bout  35%  silica,  and  will  require  heavy  fluxing,  for  which  purpose  iron  ore 
nd  limestone  in  abundance  are  not  far  distant. 

The  Fimgurume  mine  has  4  short  tunnels,  one  of  which  is  Ftat^  to  have 
lenetrated  191'  of  ore.  The  Likasye  also  is  being  open#<i  by  a  tunn#-l.  Prin- 
ipal  developments,  outside  of  the  Kansanshi,  are  at  the  Kambobe  No.  2, 
^hich  has  two  shafts,  H  and  I,  about  IW  deep  each,  ^viith  crm^j^utA  raid  to 
rpose  an  ore  body  of  neariy  300'  width. 

The  Ruwe  gold  mine  shows  an  ore  body  of  9'  to  14'  "wid^h  o\mt,*^  U.t 
quarter  mile  by  7  shallow  shafts,  deepest  apparently  \p''u.z  ''.r^fi  Viff  rr.iy 
be  vein  apparently  is  a  sandstone  rpef,  likely  to  prov*-  of  f-<.r.->i*-riK>  r*r- 
anence,  and  carries  gold  up  to  9  oz.  7  dwts.  per  long  'on.  Tr>:  rr*-  '.-  ^^y;  'r 
rerage  5  dwts.  gold  and  9  dwts.  platinum,  with  o«^« -''*"'  r*-  -a/;,  -rr.    T^ 
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gold  being quit-p  coarse.  At  iht*  Ruwl*  ia  txn  alluviiil  j?old  depo!»it,  estimated 
to  col»t^^iu  cireii  20»0(X}  o«,  gokti  frtim  whicli  ufi  ^iVcmge  moiiHily  production 
of  £1.500  b  s^*cared,  at  u  coH  ^f  tmjy  abi>«t  1 2s.  jjer  ounce. 

The  com  puny  ulso  ho^  streikm-tin  di>poBits.  at  llufiangiai  the  payable 
alluvium  nmging  from  3'  to  10'  io  thickness,  Lode-tm  deposite  have  beon 
lownd  at  ivii^oQso  and  Chienxi. 

The  company  owna  and  opemt^iK  stores,  and  has  a  railway  concesaion 
from  the  Portuguese  government  for  eonstrnctinn  of  a  line  from  Lobito  Bay  to 
Lake  Tangt^nyika,  which  will  require  an  exjjenditure  of  about  £4»000.000. 
The  climate  near  Tanganyika  ia  said  to  tn?  very  good,  for  equatorial  Africa, 
with  an  abundance  of  wood,  and  good  watc^r.  The  company  has  immense 
holdings,  in  districtn  difficult  of  acce.ss,  and  the  work  done  has  been  distribute 
Lver  such  a  large  area  tliat  no  great  amount  of  development  has  been  secured 
at  any  one  point.  Rail  eonnpctions  are  ab#iolutf  ly  nect-stiikryT  for  the  making  of 
payable  minef^  of  any  cfinsidemble  size,  though  the  Ruwe  placer  mine  is  a 
liiglily  profitable  property*  on  a  small  scale.  Some  of  the  company's  cor>per 
properties  are  decidedly  promising, 
TARBOX  Mllf E.  MOWTAHA. 

Mine  office:  Saltetse*  Missoula  Co.»  Mont.  Is  opened  to  depth  of  500% 
and  has  produced  some  ore  of  fair  grade,  from  a  30'  vein,  Imving  a  1 2'  pay- 
istreak  of  milling  ore,  balance  being  white  quartz,  carrying  a  little  galena, 
TARTAWA,  LTD.  AUSTRALIA, 

Otfici'i*:  I/3ndon  Bank  Cliamf^r^>  Creek  St.,  Brisbane^  Queensland, 
Australia  Mine  otiice:  Cbillagoe^  Queensland,  Australia.  H.  M  Hicks, 
chairman;  G.  S  Murphy,  auditnor;  King  ^  Rut  ledge,  sohcitors;  J.  B.  Charlton, 
broker;  E.  Austin  Hell,  secretary.  Orgiinized  urulrr  laws  of  Queensland, 
with  capitalization  £l20,0fM),  shanks  5s.  par.  Lands,  230  acres,  leasehold, 
on  the  \Val>^h  river,  circa  30  milt-fi  nurtliwost  of  Chillago**,  showing  largip 
deposits  of  auriferous  and  argentiferous  oxidize<l  ores,  below  which  consider- 
able Ijodies  of  sulphides  should  be  found.  Has  sent  a  little  hand-picked  ore, 
avi'raging  15%  coppL-r,  to  tin*  Chillagoe  smelter, 
TASMAW-COMSTOCK  CONSOLIDATED,  TASMAHIA, 

Mine  olfice:  Qtiwn.sto\vii,  Montagu  Co.,  Tasmania.      A.  Morley,  manager, 
l^andn,  sundry  claims,  on  tho  western  slope  of  Mt.  LyeU,  slightly  prospected. 
Employed  2  men,  at  last  acc*iunrs,  June,  1905. 
TASMAN  A  CROWN  LYELL  EXTENDED  MINING  TASMAHIA, 

CORPORATION.     (NO  LIABH-ITy). 

Office:  47  Queen  St.,  Melbourne,  Australia.  Mine  ofEce;  North  Mount 
Lyell,  Montagu  Co.,  Tasmania.  Employs  10  men.  Tom  Agg  Hills,  chairman; 
preceding  officer,  Thos.  White,  A.  F.  Dean,  W.  F,  Coleman  and  M,  J.  Jones, 
directors;  John  Brandi^t,  seerf^tary;  Edward  Holehan,  mine  supt^rintendent, 
Ueorganized  April  24.  190C,  under  laws  of  Victoria,  with  capitalization  £37  500, 
flhares  5s.  p;ir,  of  which  50.000  shaivs  were  i^ued  to  vendors  and  100,000  shane* 
were  subscribed,  tki.  pmid  in,  giving  a  cash  working  capital  of  £\  .500- 

Lands,  3  elaiuLS,  area  LSI  ach-s,  in  the  North  Mount  Lyell  district,  devel- 
oped by  tunnels  of  40U'  and  1,453',  showing  2  ore  bodieSj  carrying  sulpl 
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ores  of  copper  and  lead,  giving  average  assays  of  7%  copper  and  15%  lead 

Copipany  plans  continuing  development,  on  a  small  scale. 

TASMANIA  COPPER  MIlVnfG  &  MILLING  CO.  COLORADO. 

Office:  603  Providoit  Bldg.,  Philadelphia,  Pa.  Mine  office:  Winfield, 
Chafifee  Co.,  Colo.  D.  B.  Dance,  vice-president;  G.  Albert  Smyth,  secretary: 
Edw.  O.  McHenry,  treasurer,  denized  April  20,  1898,  under  laws  of 
Colorado,  with  capitalization  $1,000,000,  shares  $1  par.  Lands,  13  claims, 
area  circa  250  acres,  in  the  La  Plata  district,  with  about  one  half  mile  of  imder- 
ground  openings,  estimated  to  show  750,000  tons  of  auriferous  and  argentifer- 
ous galena,  sphalerite  and  cbalcopyrite.  Has  a  pyritic  smelter,  of  20  to  40 
tons  daily  capacity. 
TASMANIAN  COPPER  CO.,  LTD.  TASMANIA  &  AUSTRAUA. 

Offices:  348,  Winchester  House,  liondon,  E.  C,  Eng.,  and  Patterson  St.. 
launoeston,  Tasmania.  Mine  offices:  Rosebery,  Montagu  Co.,  Tasmania, 
and  Blinman,  South  Australia.  F.  L.  Cox,  chairman;  E.  M  King,  chairman 
local  board;  C.  M  Henrie,  general  manager;  J.  G.  Coldwells,  secretary  London 
office:  A.  Simon,  secretary  Tasmanian  office.  Organized  Jan.  13,  1897,  with 
capitalization  £325,000,  shares  £1  par;  issued,  £317,069.  Debentures, 
£12, 500,  at  10%,i8sued  June,  1905,  redeemable,  1915,  at  par,  or  earlier  at  50% 
premium. 

Tasmanian  property  includes  the  Rosebery  and  Ring  River  mines,  area 
386  acres,  also  a  5-acre  smelter-site,  in  the  West  Coast  district,  showing  a  24' 
68SUIB  vein,  traceable  about  3,000^,  carrying  1%  to  3%  copper,  1 0  oz.  silver  and 
3  dwts.  gold  per  ton.  Ore  is  zinciferoui:  cbalcopyrite,  and  owing  to  excess  oi 
asine,  at  depth,  no  satisfactory  method  of  reduction  has  been  deviiied.  Mine 
is  developed  by  tunnels,  longest  644',  vrith  about  1,600^  of  undergroimd  open- 
ings, and  ore  reserves  are  estimated  by  company  at  158.400  tons. 

The  Blinman  mine,  in  the  Flinders  Range  of  South  Australia,  272  miles 
north  of  Adelaide,  was  bought  1902,  and  is  pro\'ing  somewhat  uneven  is 
values.  The  Blinman,  opened  1862,  reopened  circa  1899,  has  a  450'  main  shaft, 
and  has  produced  considerable  ore  averaging  8%  in  copper  tenor,  as  mined, 
concentrated  to  an  average  tenor  of  23%  copper,  for  shipment  to  smelters, 
in  addition  to  which  small  quanities  of  hand>pidced  ores,  of  30%  to  40% 
tenor,  have  been  shipped.  District  is  arid  and  considerable  trouble  is  ex- 
perienced in  the  dry  season,  from  inadequate  water  supply.  Ore  reservf*8  at 
the  Blinman,  June,  1904,  were  estimated  at  58,500  tons,  with  circa  20.000 
tons  of  medium-grade  ore  on  surface.  Production,  1904,  from  3  months 
operations,  was  288  long  ton3  of  matte,  of  52.25%  copper  tenor,  made  from 
5,524  long  tons  of  ore  smelted,  equal  to  337,075  Ifap.  fine  copper.  The  Rcm  - 
bery  is  a  small  producer,  and,  at  last  accoimts,  the  Bliimaan  was  under  develop 
ment. 
TASMAN  LTELL  COPPER  CO.,  LTD.  TASMANIA. 

Absorbed,  March,  1903,  by  Lyell-Comstock  Consolidated  Copper  Co..  Ltd. 
TATERIMDIB.    '  JAPAN. 

Mine  office*  Nosakogawa-mura.  Yonhino-gori.  Yamato.  Japan.  A  vf-ry 
small  producer,  making  circa  40.000  lbs.  fiiM;  copper  yeariy,  at  last  accounts. 
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TAUHTOli-NEW  BEDFORD  COPPER  CO-  MASSACHtJ SETTS, 

Office  and  works:  New  Bedford,  Mass.     Henry  M.  lx>\ering,  president; 
Clarence  A.  Cook,  vice-president  and  agent;  Henry  F.  Bassett,  treasurer. 
Is  a  consolidation  of  the  Taunton  Mfg.  Co.,  New   Bedford  Copper  Co.  and 
Hevere  Coppi^r  Co,     Has  exttrisive  copper  and  brass  roUing  mills. 
TAYLOR  COPPER  MINES  CO.,  LTD.  ONTARIO. 

Office"  care  of  Robt,  IL  Taylor,  president.  8ault  8te  Marie,  Mich.     H.  P. 
Taylor,    secretary.      Expended  about   $30,000  in  exploratory  work.      Idle 
since  circa  1903. 
TECOLOTE  COPPER  CO.  IfEW  MEXICO. 

Mine  office.  Las  Vegas,  San  Miguel  Co.,  N<  M.     U&s  Steam  power  and 
a  concentrator.     Idl-    at  laFt  accounts. 
TECUMSEH  COPPER  CO,  MICHIGAlf. 

Office:  15  Congress  8t.,  Boston^  Mass.  Mine  office:  Boston,  Hotjghton 
Co,,  Mich.  John  C.  Watson,  president;  I)aniel  L.  Denimon,  secretary  and 
treasurer;  Richard  M,  Edwards,  wuperintentient ;  preceding  officers,  Frank  N» 
Stackpole  and  Stephen  R,  Dow,  directors.  Organized  circa  18S0,  under  laws 
of  Micliigan,  witli  capitahztttion  $2,5(XlvlXK>.  shares  $25  par;  issued,  $1,498,975. 
Ended  1905  with  cash  on  hand,  $32,181. 

Lands,  560  acres,  in  a  very  irregular  tract,  lying  next  south  of  the  Osceola 
mine,  carrying  circa  400  acres  of  the  untlerlay  of  the  Kearsarge  lode.  The 
property  has  hml  c^onsjderabk*  development,  at  diffetent  times,  in  tlie  pa^. 
First  work  was  done  on  the  Calunict  cOtiglrmierute,  where  a  sliaft  wtis  sunk 
circa  l,ilOO',  but  found  no  payable  cH>p|K*r.  The  second  era  ol  activity, 
18W-1W2.  indudetl  the  linking  of  a  sfinft  of  about  2,.300',  on  the  Oeceoja 
amypialoid,  but  tliis  bed  was  found  practically  Imrren  of  copper,  and  wt>rk 
was  abandoned  November,  H)02. 

Work  was  begun  May,  1005,  to  locate  the  Kearsarge  lotie,  which  wa« 
showing  well  a  Bhort  distancse  to  the  northward.  Diamond  drill  borings 
locatc<l  the  Kearsargc  bed,  and  it  was  decidmi  to  sink  2  sluif  ta  thereon.  Owing 
to  the  narrowTiess  of  I  he  tract,  the  Tecuniseh  carrying  circa  IjSOO'  only  of  the 
strike  of  the  Kearsargc  Iwle,  shafts  are  located  1,0(X»'  apart,  and  t*an  be  sunk 
t-o  a  depth  of  circa  4,0JXV  eacfi,  l:>efore  reaching  the  lx)undary,  Ixung  sunk 
diagonnlly  on  llie  plane  of  the  lode.  No.  1  shaft  was  cutting  a  plat  for  the  400' 
level,  in  May,  lOOti.  Tlie  lotle,  a^  opened,  averages  alxnit  15'  width,  and  gives 
a  promising  showing  of  copper.  Plats  have  been  cut  and  lf>'  drifts  started, 
each  way,  on  4  levek.  No.  1  shaft  i.s  (1x18',  with  a  hoist  gooti  for  l.Ofiy,  and 
vdU  sink  to  considerabk?  deprh  l>efore  drifting.  No.  2  shaft,  1,000^  north 
of  No.  I,  was  started  August  30,  1905,  anti  was  about  50'  deep  in  Mny,  1900. 

Tlic  slwwing  made  by  the  Tccumseh,  on  the  Kear^rge  lode,  is  decidedly 
promising,  but  additiomil  lands  are  neiHlccl  lo  make  a  mine  of  gcio<l  mu\ 
and  fl»ere  shoultl  l>e  a  consolidation  of  the  holdings  of  the  Tecurnsi^h  and 
adjoining  lalld•owner^. 
TEHAMA  MINING  CO.  CALIFORNIA. 

Office:  care  of  C,  J.  (»ooch,  pnxsulent,  Red  Hhiff,  Pah  Prnperty  in  ihe 
Donkey  mine,  suppcw<xlly  a  continuation  of  the  Afterthought  mine  of  the 
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Qn»t  We«^€iii  Gold  Ccu  ^  Soksca  ^cnzxrv.  CkSowzoL    !«  sui  to  sbcfv  a  coft> 

TELEPBOWE-AMCBOSL  MIUL  WTOSUHs. 

Letter  retuinwi  mmJryd  frac=.  5amfr  izzie  o&e.  BAobier.  Witx 
TELESFORO  CXM^KR  CO^  LTSl  SPAOL 

OflBoes:  70.  Qaeoi  \lrtoai  5«-,  f/anVr,  H  C-  Eoe.  ICae  o&e:  Cbete- 
g:aiia,  Huetva,  Spaci.  VxccL^ie  <i3^  ii  JliiLt.  ^^zkzrm&n :  T.  GiveEibiD.  jvcTKa^y. 
Organised  March  9.  ldi>L  vt±  casisai^Efcaoc  £5M.CCO.  shkres  £1  par:  ksoevi 
£9;307.  Lands  air  El  Tde^no  aod  La  Sersza  ziaea.  near  Corseea&ft. 
TELLER  MIHIBG  &  MOXIIG  00.  COLORADO. 

IGne  offioe:  Idaho  Sfxine^.  Clear  Oeek  Co*..  Cofe.    John  Ovec  zikaitt> 
ger.  at  last  acrountjL    Ores  cazrr  eoAi.  shner.  jcad  and  copper. 
TEMPEST  mmuKv  &  SHELXIBG  00.  ORECOR 

Letter  leUuned  nndbicE^  z^ja^  5or=aer  rJne  c&e.  Alamo.  Umatfllft  Col, 
Ore.    Ores  cany  gold.  sSv«r  and  cc?ffKr.    Hj*  clecnie  powr  and  a  3Moa 
smeher. 
FUKDKSSb  TEMFUMA9,  LTD.  CHILE. 

Vohmtanhr  iiquidktcd.  J^shr.  1902. 
TEHDERFOOT  HDDRG  CO.  WTOMIRGl 

Mine  office:  Doo^bs.  Coc%ieaie  Co.,  Wjo.     W.  F.  Hamihofi.  presaiec: : 
B.  J.  Enrin,  aeczetaij  and  trcafiorer.     Lands,  6  dams,  faarine  a  90^  shaft, 
showing  ore  aineiagiDc  -LS^  copper.    Has  a  TfXf  sieam  boist.    Idle. 
TEHHESSEE  CC»>PER  CO.  TFJJHKSSKK 

Office:  11  BrowlvaT.  Sew  Totk.  3line  office:  CopperhilL  Pc&  Cdl, 
Tenn.  Emplors  ijQOO  men.  J.  Fuks  CKirrting.  pscrade&t:  Frederick 
Lewisohn.  vice-president:  J.  H.  ^rtnarn.  treasurer:  preceding  officien^  oon> 
sthute  the  excutire  committee:  EL  C.  Weftiprreh.  2(ecretaxy:pre(1edisgoffiner!^. 
H.  H.  Ropns.  \.  C.  Borage.  Waher  Le^iiohn,  Philip  L.  Henrr.  Jas.  PhiBips, 
Jr.,  directors;  Randolph  Adune.  seneial  manager:  B.  B.  Gottsherger.  assist- 
ant manager:  W.  L.  StcTeii&  smeiter  sapeiintendent :  John  E}J«^&nK  mine 
superintendent.  Or^guiiaed  .Vpr.  35t.  1^^.  under  lair$  oi  Xew  Jersey, 
with  c^iitaliiation,  toJOOOJMl,  sinres  i25  par.  I>ehenture!i^  outj<4and> 
ing.  ^50,00a  in  fljOOa  3t>-T»r  5^^  bocds.  Piid  5^^  dh-ueods  1901  l9lVl 
and  1905.  IsEoed  25J000  sbare:^  oc  treasury  ftock,  at  par.  for  new  equipment, 
in  1906,  and  ended  the  jear  with  cash,  accounts  leceivabte  acd  hiQs  leceivabl?, 
aggregating  1729.472.43.  Xet  profits  for  1906  v^re  $452,106.07.  .\imual 
meeting,  last  Tbanday  in  February.  Cofenial  Trust  Co.,  New  York.  anJ 
State  Street  Trust  Gol,  Boston,  recistrar^:  National  City  Bank.  New  York, and 
Old  Cofeny  Trust  Co..  Boston,  transfer  agents.  Stock  i«  listed  on  the  Boston 
Stock  Exchange  and  dealt  in  on  the  New  York  curb  market. 

Landiy  2/160  acres,  also  ll.QOO  acie^  miscellaneous  lanis^  in  the  D^ick> 
town  district,  sboa^ug  6  series  o^  iease:^.  of  which  3  are  being  dcT^eloped.  Ore 
occurs  as  lenses  iu  .^  veiiks.  lenises  averaging  30^  to  TYf  width  and  SQO^ 
to  2,000"  length,  with  an  average  depth  of  400".  Ore  is  chalcop3nrile, 
associated  with  iron  pyrites,  in  a  quartz  gangue.  carrying  2^  to  4<^  copf^r 
about  40^  iroo,  27Sc  wiphnr  and   15^    silira.   with  only  traces  of  gokl 


1074 


THE  COPPER  HANDBOOK. 


and  silver.  Country  rock  is  metAmorphic  mica -schist,  of  pre-Cambria» 
ligc,  ore  botlics  showing  extensive  gotsisan  «appiugs,  and  originally  having 
a  little  oxidized  ore  near  .sit rf ace,  which  w&.^  mined  out,  long  ago.  As  zinc 
and  other  refracTorj'  elements  are  lacking,  tlie  ore  iiJ  excellently  adapted  to 
cheap  and  close  concfnitmtion,  and  also  smelts  well,  giving  very  clean  ala^. 

Mine^  of  tht*  company  include  the  Burra  Burra,  Ix)ndor»,  Tennessee^  ftzid 
Polk  County,  developetl  to  depths  of  SCW  to  605'.  Tliej«  mines  we  a*  opcne*] 
circa  1S50,  and  were  operatetl  regiibriy,  previous  to  the  American  Civil  War. 
The  principfd  profjerly  is  the  Burra  Burra,  Imving  a  605'  main  shaft,  sunk 
in  the  solid  footwall,  to  guard  against  drawing,  wliich  was  retinibered»  1905, 
Tills  mine  has  aljout  8,000'  of  underground  workings,  not  including  worked- 
Dut  i^topes.  The  lense  is  30'  to  85'  in  width,  and  is  opene<J  for  a  distance  of 
1,030',  on  the  third  level  Protiuction  of  the  Bumi  Btirni,  MK)5,  was  131,654 
tons  of  ore »  with  reser\'esof  2,225, 0<X)  tons  in  sight,  at  the  end  of  the  year. 

The  London  mino  has  a  lense  of  25'  to  75'  witUh,  500'  in  length  on  the 
first  level,  ami  has  a  58S'  .shaft.  Work  wan  .suripended  at  lhii<  projx^rty,  1904, 
but  wojs  resumed,  1905,  with  a  production  of  03,373  tons  for  the  year,  reserve 
of  ore  in  sight  l*eing  estimated  at  4  15,000  tons. 

The  Polk  County  mine,  ojiene<l  by  a  300'  sliaft,  Iwu*  an  ore  tKKly  of  20* 
to  f*0'  \^idtli,  and  of  undet4?miineti  Icagtti  and  deptlu  Production,  lfK>5,  wa* 
17,802  ti>nH  of  ore,  wth  reserves  of  315,000  tons. 

Diamond  drill  borings  show  furilier  ore,  eetiraatetl  at  1,070,000  tons, 
giving  the  mine  total  ore  reser\'es  exceeding  4 ,0<K), 000  tons.  The  company 
also  owiis  valuabk^  irrm  binds,  inclutling  tlie  Eureka  iron  mine,  oix»mt<Kl, 
under  lease,  by  the  Virginia  Iron,  Coal  Sc  CVike  Co, 

The  mines  have  a  complete  machinerj^  plant,  including  water-tube  boilers, 
Nordberg  first-motion  hoitits,  and  a  Nordbi^rg  cross-cumpound  two-etage  air- 
compressor.  The  shafthouses  are  a  sort  of  cross  betwec^n  the  rockhoui*e« 
of  the  Lake  Superior  native  copper  mines  andtheconcentratorsof  the  copper 
ore  mines,  each  equipp(»d  with  a  100-h.  p.  compinind  engiue,  ISxSK  cnnjhers, 
42x144''  screens  and  36^x33'  Robins  conveying-lxlts,  for  hand-sorting,  these 
shafthouses  having  a  daily  crushing  and  a^ssorting  capacity  of  abcmt  2,000 
tons,  ore  being  aduocd  to  4^^  siie.  The  Burra  Burra  sliafthouse  is  127'  in 
height. 

The  smelter,  at  Isabella  Junction,  is  a  little  north  of  the  old  Tennessee 
mine,  and  one  to  five  miles  from  the  other  mines  of  the  company.  Or©  is 
taken  to  the  smelter  over  tlie  company's  7i'>i-mile  standard-gauge  private 
nilroad,  connecting  with  the  Atlantic,  Knoxville  &  Western  line,  and  equip- 
ped with  four  50-ton  locomotives  and  65  thirty-ton  ore  cars.  The  company 
owTis  abovit  60  dwellings  for  employes. 

The  smelting  plant,  designed  and  built  by  Mr,  Channing,  is  admirably 
planned,  mat-crial  being  handled  throughout  by  gravit*  wherever  possible. 
The  b-melter  was  greatly  enlarged,  during  U»05  ..l  formerly  were  three 

56xlS8*  water-jacket  blast- furnaa^s,  and  four  n  -w  furnaces  have  been  added, 
these  U'ing  50x270*  at  the  tuyeres,  nearly  trebling  the  smelting  capac- 
ity of  the  plant       T\m:>  frmace   building  is  of  steel,  with  large   ore-bins. 
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d  tbe  charging  floor  Is  18'  above  the  tuyeres,  furnacefl  being  charged  from 
bOQ  cars,  drawn  by  electric  -locomotives.  The  plant  includes  six  blowing 
3,  one  being  the  large^^t  ever  built.  Tliis  has  a  steanM;nd  with  three 
impound  cylinders,  with  a  15*  high-pressure  cylinder  and  32*  low- 
I  cylinders,  having  a  42*  stroke,  with  6  blowing  cylinders,  each  70* 
K  dianoeter,  delivering  blast  at  3  lbs.  pressure  per  square  inch.  The  furnace 
F*^*^g  also  has  a  25-ton  refining  stack.  Slag-pots  are  handled  by  electric 
ttoomotives,  slag  being  used  for  railroad  ballast.  The  converter  depart- 
bas  3  stands,  with  15  shells,  84x126*,  of  the  trough  type,  with  a  hori- 
I  blowing  engine  for  converter  blast,  and  a  40-ton  electric  crane,  which 
ii  to  be  duplicated. 

Tbe  power-house  at  the  smelter  is  of  steel  frame,  with  brick  walls,  en- 
lugcd  during  1905,  having  250-h.  p.  and  1,000-h.  p.  water-tube  boilers,  with 
ft  complete  electric  light  plant. 

Tbe  process  of  smelting  has  been  changed  radically,  semi-pyritic  smelt- 

iag  being  substituted  for  the  old  method  of  preliminary  coasting.     Tbe 

dttnge  has  cut  down  production  for  two  years,  and  has  necessitated  the  en- 

luigement  of  the  reduction  plant,  but  the  first  benefits  were  felt,  1905,  in  con- 

ttderably  reduced  costs,  and  during  1906  the  new  system  will  begin  giving 

its  full  benefits,  in  both  reduced  costs  and  enlarged  production.    The  man- 

ifcment  hopes  to  smelt,  during  1906,  about  500,000  tons  of  ore,  and  make 

therefrom  circa  18,000,000  lbs.  fine  copper,  at  a  cost,  not  exceeding  7.5  cents  per 

pound.    In  1905,  despite  a  limited  output,  total  cost  of  blister  copper,  f.  o.  b. 

CMS  at  the  smelter,  was  only  8.08  cents  per  poimd,  a  decrease  of  1.1  cents 

per  poui'd  from  the  preAiou-s  year,  fully  ja'rtifying  the  changer  made  in  the 

syrtein  of  reduction.    The  extraction  was  only  34.82  lbs.  per  ton  of  ore 

wnelted,  making  the  cost  only  $2.81  per  ton  of  ore  treated,  tl»e  items  entering 

into  this  cost  being,  mining  and  hoisting,  68.6  cents;  development,  17.1  cents; 

trashing  and  assorting,  10.6  cents,  transportation,  12.8  cents,  blast  furnace 

anelting,  11.24;  converting,   23.13  cents,  and  engineering,  laboratory  and 

niBoellaDeous,  20.8  cents.     These  figures  speak  eloquently  of  plant,  system 

ind  management.   Lower  grade  copper  ores  are  treated  elsewhere,  at  a  profit, 

but  in  such  cases  there  are^  gold  and  silver  values  to  sweeten  the  product, 

which  are  lacking  in  the  case  of  the  Tennessee. 

The  product  is  shipped  to  Europe,  as  blister  copper,  electrolytic  refining 
not  being  required,  because  there  are  no  values  in  the  precious  metals  worth 
*ving,  and  no  impurities  of  importance  requiring  elimination. 

The  smelter  of  the  company  is  located  in  the  extreme  southeastern 
comer  of  the  state  of  Tennessee,  and  the  prevailing  winds  carry  the  bulk 
™  the  fumes  into  the  state  of  Georgia.  Suits  brought  against  the  com- 
pany have  resulted  in  permission  by  the  federal  court  to  postpone  th<-  action 
indefinitely,  which  is  a  victory  for  the  company.  The  bull  is  to  be  tak«n 
"y  the  horns,  however,  and  an  acid  plant  is  to  be  built,  diirinj^  190^3.  Tl.is 
'^  be  one  of  the  most  important  acid  works  in  the  Unite*!  States.  lia\  inir 
'daily  capacity  of  400  tons  of  60**  Beaum^  sulphuric  acid.  This  phiiit  u.il 
**  designed  and  equipped  on  the  same  thorough  and  technically  cornrcl 
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tines  as  tlie  other  works  of  tb*-  rumjKtuv.  nuii  uiU  mttkc  high-grade  acid  at 
Vfry  low  cost.  'I'ht-  Icjcatioii  of  the  'lY'iinoKi^H'  pUiHt  b?  such  being:  readily 
rr*H(*lu"il  from  the  mun^  inijxiTtaiit  phosphate  fk'lds  of  tin*  south,  tlial  ihtf 
many  fact  ur'-*  of  jiup-rphospliutoi^  shfdild  prove  a  highly  remunerative  in- 
dustry, and  thougli  nothing  has  be<?n  8aid  of  th*»  matter,  it  is  probable  tbftt 
so  wide-awake  a  management  lias  not  failed  to  canvass  tlie  situation. 

Production,  1905,  was  7,977,982  \h».  fine  copper.  Both  ptxxluction  and  the 
work  of  enlarging  tlie  amelting  plant  were  hampered  somewhat  by  a  acarcity 
of  labor — a  trouble  that  is  acute  and  thrt»at4?ns  to  become  chronic  in  the  Bouth, 
ow  ing  to  the  marveloufi  industrial  development  now  taking  place  in  alJ  of  the 
southern  statci^.  NotwithHtanding  the  minor  drawba-ekis  enumerated,  the 
Termess(>»  made  verj*  substantial  pr<»gri\H8  during  1905,  and  its  Kuccessful 
future,  under  the  present  highly  ellicient  and  advanced  managqiaenti  ik  not 
open  to  <piei^tion. 
TERANO  MINE,  JAPAK. 

Mine  otliee:  Saretani-mura,  lyo-gori*  lyo,  Japan.     Ore  is  clialcopyrite, 
as8ociat<*d  with  iron  pyrites,  carrj^ing  4%  to  5%  copper.     Vein,  traversing 
chloritic  s^hif^t,  ranges  up  to  7'  widths  with  an  average  of  12*  to  24*  only. 
Production,  1898.  was  25.974  lbs.  fine  copper. 
MINA  TESORE  DE  SONORA.  MEXICO. 

Mine  ofKce:  Nacozari,  Sotiora,  Mexico.  Lands,  j^undiy  claims,  s*iuthut 
Naoosari,  near  the  Yaqui  river,  including  tlie  old  Todows  Santos,  an  antigua. 
which  once  had  a  smelter,  as  evidenced  by  a  large  slag-dump.  Old  work- 
ings were  whallnw,  it  being  evident  that  only  oxidized  or«»s  were  mined  and 
smelted.  The  property  lias  been  idle  for  a  century  or  two,  records  being  lack- 
ing. Orci?  have  given  assays  up  to  28.7%  copper,  27.8%  leikd  and  139  ot, 
silver  per  ton. 
TETON  COPPER  MINTNG  &  SMELTING  CO.  WYOMING. 

I^etter  returned  unclaimed  from  former  office,  Jackson  Hole,  Wyo. 
TEXADA  COPPER  MINING  CO.  BRITISH  COLUMBIA. 

C>ut  of  buHinesa.     Fully  described  in  Volume  V. 
TEXAS  CONSOLIDATED  MINE.  CALIFORNIA. 

Office:  care  of  W.  H.  Garlick,  owner,  438  East  Ohio  8t.,  Marquette, 
Mich.  Mine  office:  Redding,  Shasta  Co.,  Cal.  Property  is  primarily  a  gold 
mine,  and  is  said  to  have  produced  circa  $1 .000,000  values  in  8  years,  previous 
to  ItMH,  tmder  a  former  ownerships  but  is  now  idle»  except  for  a  little  work 
by  tributor.'j.  Property  is  said  to  cany  undeveloped  but  promising  tapper 
veins,  Haa  electric  power  and  a  20-Ht4imp  mill.  Ore  product  kjn,  by  iributors. 
is  sold  to  the  Keswick  Kmelter  of  the  Mountain  Copper  Co.,  Ltd. 
TEXAS  CONSOLIDATED  MINES  &  POWER  CO.  CALIFORNIA. 

Dc^ad.     Pro]K-rty  sold,  circa  1904,  to  W.  H.  Garlitk. 
TEXAS  COPPER  CO.  TEXAS. 

Office:  care  of  Glenn  N-  Congdon,  Gowanda,  N.  Y.  Organised  July. 
ltK>2.  under  laws  of  New  York,  with  capitalization  $1,000,000.  Lands 
sundry  claims,  in  Texas,  carrying  indications  of  copper,  salt  and  g;yp6UiD. 
Idle. 
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TEZIUTLAN  copper  CO.  MEXICO. 

Organized  under  iaws  of  New  Jersey,  with  capitalization  $1,000,000, 
shares  $100  par.  Is  controlled,  through  ownership  of  stock,  by  the  TeziutliUi 
Copper  Mining  &  Smelting  Co. 

teziutlXn  copper  MmniG  &  smeltihg  co.  icexico. 

Office:  82  Beaver  St.,  New  York.  Mine  office:  La  Aurora,  via  TeziutliUi, 
Puebla,  Mexico.  Employs  1,600  men.  Geo.  D.  Barron,  president;  Robt.  S. 
Towne,  vice-president  and  treasurer;  S.  W.  Re>Tiolds,  sec6nd  vice-president; 
preceding  officers,  A.  Foster  Higgins,  W  J.  Best,  R  W.  Gould,  Jr.,  Heniy  L. 
Nelson,  Henry  Shepard  and  R.  H.  Carter,  directors;  £.  Percy  Smith,  manager;; 
C.  J.  NouTse,  secretary  and  auditor;  R.  R  Safiford,  assistant  secretary  and 
treasurer;  A.  F.  Schneider,  mill  superintendent;  R  Du  R  Lukis,  engineer.  Or- 
ganized April,  1905,  under  laws  of  New  Jersey,  i^ith  cafMtalization  $10,000,000, 
shares  $100  par.  Owns  the  entire  capital  stock  of  the  TeziutUn  Copper 
Co.,  and  other  properties,  and  has  a  dose  working  connection  with  the  Com- 
pafifa  Metalurgica  Mexicana.  Earnings  of  the  old  company  were  $794,013 
in  1904,  and  dividends  of  the  eld  company  were  $450,000  in  1 904,  and  $578,326 
in  1905.  Dividends  are  to  be  paid  quarterly,  by  the  new  company,  at  the  rate 
of  6%  per  annum,  beginning  January,  1906.  Annual  nteeting,  first  Thursday 
in  Jime.     State  Street  Trust  Co.,  Boston,  transfer  agent. 

Lands  include  the  Aurora  mine  of  the  TeziutUn  Copper  Co.,  area  4,500 
acres,  also  sundry  other  properties,  giving  total  holdings  of  circa  7,000  acres  of 
mining  rights,  with  a  15-acre  smeltersite  and  400  acres  miscellaneous  lands, 
10  miles  from  TeziutUn  and  about  130  miles  east  of  the  City  of  Mexico. 
Company  is  said  also  to  have  bought  Los  Ocotes  mine,  in  1906.  The  climate 
is  equable,  and  the  property  is  surrounded  by  fine  arable  lands.  The  labor 
supi^  b  adequate,  and  of  good  character. 

La  Aurora  mine  is  opened  mainly  by  tunnels,  and  has  developed  a  oon- 
sideraUe  body  of  auriferous  and  argentiferous  chalcopyrite,  associated  with 
sphalerite,  giving  average  assays  of  circa  8%  copper,  up  to  200  grams  silver 
and  5  grams  gold  per  ton,  with  circa  15%  iron.  20%  sulph'ur,  10%  calcium  and 
30%  silica.  The  mine  has  an  extensive  surface  plaiit,  including  a  complete 
hydro-eJectric  power  installation,  for  which  water  is  brought,  by  a  3,600^ 
flume,  under  a  900^  head,  generating  1.000  h.  p.,  wh'ch  is  transmitted  elec- 
trically to  the  mine,  about  6  kilometers  from  the  power-plant. 

The  smelter,  adjoining  the  mine,  and  receiving  ore  therefrom  by  aerial 
tram,  has  three  250-ton  blast-fumaoes,  and  the  management  plans  adding 
another  of  the  same  size.  Product  is  shipped  as  converter  bars,  arveraging 
98.6%  copper.  The  mines  and  smelters  are  connected,  by  a  10-mile  electric 
railway,  with  the  Interooeanie  Railroad  of  Mexico,  at  TeziutUn.  Production. 
1905,  was  7,512,252  lbs.  fine  copper,  286,012  oz.  fine  alver  and  3,057  oz.  fine 
gold.  The  management  is  good,  and  this  property  seems  the  most  successful 
and  promising  copper  mine  in  Southern  Mexico. 
THARSIS  SULPHUR  &  COPPER  CO.,  LTD.  SPAIH. 

Offices:  136,  West  Geoiige  St..  Glasgow,  Scotland.  Mme  office:  Alosno^ 
Huelva,  Spain.    Sir  diaries  Tennant,  Bart.,  chairman;  preceding  officer, 


1U8U 


THE  COPPER  HANDBOOK. 


lona,  Sptiin.     Property  h  tho  mina  San  Gervasia  de  Cuasokfl^  shoT^ing  a 

rhiilropyritL-   ore   body.     Idle   for  mme  yettra. 

TICON  MINE,  MONTAKA, 

Office  and  mine:  care  of  Jaiwes  A,  Murray,  o^iier,  Butt«,  Silver  Bow 
Oo.|  Mont.     Lies  east  of  the  Speculator  mine,  and  has  a  SCO'  shaft,  sunk 
on  the  pitch  of  the  vein,  showing  about  4'  of  good  ore  at  the  Ixjttom, 
TILT  COVE  COPPER  CO.,  LTD.  NEWFOUIfDLAin). 

Offices:  9,  Queen  St.  PL,  IximJon,  E.  C,  Eng.  CoL  J.  W.  Youn«,  chair- 
man; E.  C.  Leaver,  aecrettir>';  John  Taylor  <fe  Sons^  managers.  Organii 
Apr,  4,  ]88S,  ivith  capitali/^tion  £2fM1,(XM>,  sliares  £2  par  issued,  £17S,000,: 
Freehold  L'lndti  inclutie  the  Tilt  Cove  mine,  at  Tilt  Co\'e,  Ne-u^oundland^ 
leased  for  99  years  to  the  Cape  Copper  Co.,  at  an  annual  rental  of  ,£4,*100,  plus 
one-half  of  net  profits  earned,  lease  being  terminable  on  a  year's  notice  from  the 
lesst^pK.  DivideiidH  ^ve^e  5.5%  in  1903,  7.5%  in  X9(M  and  7  5%  in  1905. j 
TIMBER  PEAK  MINING  CO. 

Mine  office:  Socorro,  Socorro  C-o.,   N.  M, 
copper.      Uns  steam  pfjwer  and  a  concentrator. 
TINGEN  MINE. 
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NEW  MEXICal 

Ores  cany  gold,  sil\  er  and 
Apparently  moribund, 

NORTH  CAROLINA 


An  old  iind  idle  mine  ne:\r  Roxboro,  Person  county,   North  Carolina. 
TINTIC  COMPANY.  UTAH. 

Office:  Salt  J^ke  C^'tv,  Ftah.  Organized  1903,  'mder  laws  of  Maine, 
with  capitalization  $3,0fKl,f>n(},  shares  $5  jjar,  increiusetl  19CM5,  to  $4,000,000. 
Is  the  parent  company  of  tJie  Tuitic  Mining  &  Developincnt  Co.,  Yarapo 
Smelting  Co*,  and  West  Mountain  Tramway  Co.,  and  ia  a  securitiea-holding 
corfmnitkm  ordy. 
TINTIC  MINING  &  DEVELOPMENT  CO.  UTAH. 

Ofhce:  Salt    Lake    City,    Utah.     Mine    office:  Bingham    Canyon,  Salt 
I^ke  Co.,  Utah.     Capt,  Henry  Stem,  president;  Get*,  IL  Robinson,  general 
maiuiger;  W.  J.  Cniig,  superintendent;  James  W.  Neill,  consulting  cnginc?er 
and  metallurgiMt.     Organized  1S06,  with  capitalization  13,000^000,  shares  ^^_ 
p«ir,  and  reorganize<l  Januaty,  1900,  under  laws  of  Maine,  with  capitalkatiot^H 
$3,500,000,  shares  $5  par.     The  !00,0fK3  shares  of  new  stock  provide*!  by  th^^ 
reorganization  were  undenvritten  at  $7.50  |jer  sliare,  and  money  r&Lsed  there- 
from was  used  to  liquidate  a  floating  debt  and  to  provide  a  reser\'e  fund  for 
working  capitaL     Is  subsidiary  to  the  Tintic  Comjmny,  and  is  managed  ae  a 
close  corix>ration. 

Lands  are  sundry  claims  in  the  Tintic  district,  on  which  heavy  expends 
itures  liave  given  indifferent  results,  and  the  Yampa  group,  area  circa  180 
acres,  on  Carr  Fork,  near  tlie  Utah  Consohdated  and  Boston  Oott-, 
solidated  mines,  shoM  ing  a  vein  of  10'  to  ZT  width,  carrying  diaseminate 
chaJcoeite,  eovellite  and  chaloopyrite,  with  an  average  tenor  of  3,4%  copp 
and  from  $2  to  $5  combinetl  gold  and  silver  values  per  ton.  Ores  are  higlJ 
ferruginous,  making  them  valuable  for  fluxing  the  silicioiis  ores  of  the  Binghaii 
district.  The  Yampa  mine  has  upwards  uf  two  miles  of  underground  work 
ings,  being  de 'eloped  by  two  tunnels  and  a  1,700'  shaft  having  7  levek  an 
conoeoting  at  t*ie  bottom  with  the  Craig  tunnel,  thmugli  which  ore  is  mtuove 
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Cnig  tunnel  is  3.248'  long,  striking  the  niain  vein  at  about  lJ,200'  and  con- 

BDS  at  2.448'  with  the  shaft.    It  is  planned  to  install  electric  traction  in  the 

ig tunnel.     The  upper,  or  Yampa  tunnel*  intcraects  the  shaft  at  475'  and 

■  about  1,000'  on  the  vein,  ore  from  tl^  Yainpa  being  sent  down  the  bliaft 

Ibe  Craig  tunnel.     Machineiy  plant  includes  7-drill    and   10-driU  Rand 

mmpiessors,  and  a  hoist  actuated  by  compressed  air. 

i   TIk  smelter,  at  Yampa,  is  to  be  connected  with  the  mine  by  a  2^-mile 

rid  tramway,  which  will  be  the  longest  in  tlie  camp.     This  will  be  a  very 

InMe  addition  to  the  property,  insuring  prompt  and  economical  handling 

^kige  and  steady  ore  tonnage.     The  smelter  has  two  25Q-ton  AlUs-Clialmers 

rtv-jacket    blast-furnaces,    2   reverberatoiy   furnaces   and    12   McDougall 

Hlms,  of  which  1  reverberatory  and  6  roasters  were  added  March,  1906, 

B^  doubling  the  capacity  of  the  works.     The  plant   includes  ore-bins, 

mr  plant,  blast-furnace  building  and  calcining  building.     The  main  stack 

nan  elevation  of  287'  at  the  top  from  the  tuyeres.     It  is  probable  that  a 

■verter  plant  wiU  be  added.     Some  trouble  has  been  had  with  neighboring 

nwB,  who  complain  of  damage  from  fumes. 

At  the  end  of  1905  the  mine  was  producing  circa  20,000  tons  of  ore  month- 
V  and  production,  1905,  ^^as  4,069,<S86  it's,  fine  cc»pper.     The  Yampa  has 
I  exreUent  maragen^ent  and  is  a  valuable  property,  with  prospects  of  be- 
nuDg  a  conf>iderable  producer,  within  the  next  few  >earB. 
OnO  MnfE.  AUSTRALIA. 

Mine  office:  Murrin  Murrin,  Western  Australia.     Has  secured  assays  of 
J9J  copper,  20  oz.  silver  and  1  oz.  gold  per  ton.     Presumably  idle. 
X3EDAD  L£  LAS  MINAS  D£  COBRE  TEHX)  7  SAHTA  ROSA.  SPADI. 

Office:  Rue  Aichimciles,  1,  BnisseLs,  Belgium.  Mine  ofRce:  Zalamea  la 
cal,  Huelva,  Spain.  Capitalization,  3,000,000  francs.  Lands,  1 14  hcctareas, 
eluding  £1  Tinto,  Santa  Rosa  and  9  other  old  mines.  Has  a  7-kilometre 
"rial  tram  to  Caladas.  Property  is  leased  to  the  United  Alkali  Co.,  Ltd. 
IPTOH  COPPER  CO.  NEW  ICEXICO. 

Letter  retumerl  unclaimed  from  former  mine  office,  Tularosa,  N.  M. 
IP  TOP  COPPER  CO.  ARIZONA. 

Office:  Commonwealth  Bldg.,  Philadelphia,  Pa.  Western  office:  7  Coles 
Ik.,  El  Paso,  Texas.  Mine  office:  Helvetia,  Pima  Co.,  Ariz.  John  Tamer, 
resident:  S.  Cliarles  Pratt,  vice-president  and  general  manager;  Geo.  M. 
jnan,  secretary  and  treasurer.  Organized  1902,  under  laws  of  .\rizona,  with 
&pitalization  $1,1.70,000,  shares  $1  par.  Lands,  24  claims,  area  400  acres, 
icluding  the  Tip  Top  and  Copper  Duke  claims,  also  a  100-acre  miltiite,  in  the 
[elvetia  district,  showing 3  contact  veins,  averaging  14'  width,  piving  average 
fssays  of  5%  copper  and  1  oz.  sflver  per  ton,  with  a  trace  of  poM.  from  car- 
onate  and  sulphide  ores,  opened  by  7  shafts,  of  W  to  150'  depth,  and  sev- 
•al  tunnels,  longest  958',  with  about  4,000'  of  underground  openinp'<.  Has  gas- 
line  power  and  has  developed  con.siderable  ore.  Presumably  idle. 
[P  TOP  COPPER  CO.  NEW  MEXICO. 

Office:  200  Thinl  St.,  Milwaukee,  Wis.  I^etter  returned  unclaimed  frf)m 
•rmer  mine  office,  Silver  City,  Grant  Co.,  N.  M.     Capitalization.  S2.000/)00. 
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Dr.  V.  F.  Mueller,  president:  P.  T.  McGrath,  vice-president  and  geneml 
manager;  Geo,  W.  Kliegel,  seci'^tary;  Fritz  Boek,  treasurer.  Lands,  4  ekimsj 
urea  cirvii,  70  ucres,  lying  near  tlie  Comanche  and  Burro  Mountain  groups. 
ii  ho  wing  promiiiing  outcrops  of  both  liigh  and  low  grade  oni^s,  but  apparently 
no  work  lias  lx«n  done  on  property,  and  company  presumably  is  moribund. 
TIP  TOP  MINE.  IDAHO. 

Office:  care  of  J*  Q,  Packard,  general  manager,  Worthington  BIdg,,  Salt 
Lake  City,  Utah.  Mine  offiw;  Doniphan,  Blaine  C>o.,  Idaho,  J.  A.  Lusk, 
superintetident,  at  la^t  accounts.  Land^,  12  patented  claims^  area  220  acres, 
in  the  Hailey  district,  developed  by  sliatta  of  501/  and  1,000',  with  T.CMXK  of 
underground  openings.  Ha«  a  complete  steam  plant,  20-stamp  luill  and 
oC^-toti  cyariicie  plant,  working  cupriferous  gold  ores, 
TIP  TOP  MINE.  ONTARIO. 

Office:  care  of  Col  S.  W,  Ray,  Port  Arthur,  Ont.  Mine  office:  Kaelia- 
boiwcj  Rainy  River  district,  Ontario,  Employe  10  men,  Richard  bandoc, 
Buponnlendcnt.  Was  hfld  formerly  by  ttie  Isvrw  York-Canadian  Copper 
Co.,  Ltd. 

LandM,  4  cl&ima,  being  locations  K62,  K63,  K(i4  and  K65,  area  336  acres, 
freehold^fi  milcH  from  KasliaWiwCj  on  Rmmd  l.ake,  in  Mos§  tow-miihip,  show- 
ing country  rocks  of  ^chibt  and  dioritc,  carrj'ing  3  contact  veins,  ranging  up  to 
150'  width,  with  2  ol  25'  average  widths  carrying  circa  18'  of  ore  giving  average 
assays  of  7%  copp*^r,  5  oz.  to  12  oz.  silver  and  $11^  $2  gold  pt^r  ton,  Dc- 
vtJopnu'Tit  is  by  ^llafta  of  50'  and  208',  with  640'  of  workings,  cstimat-ed  to 
slio\v  35,(J00  tons  of  ore.  Proptfrty  has  a  100-h.  p,  steam  plant,  including 
boist-s  of  lO-h.  p.  and  30-h.  p.,  and  a  5-<.irill  Ingersoll-^rgeant  air-eompre££or. 
Property  is  considertni  promising, 
COMPASIA  MINERA  del  TIRO  GENERAL,  S,  A.  MEXICO. 

UiFice:  2-a  Ojcaliente  No,  8,  AguascalienteH,  Mex.  Mine  office:  Clmrcas, 
San  LuLs  Potosf,  Mexico.  Employ**  750  men.  J,  G,  Cre'veling.  Jr.,  president 
and  general  maimger:  W.  F.  I^yer,  vice-president;  G,  B.  Wardman,  secre- 
tary and  treasurer;  preceding  offitM>r8,  Thos.  J,  Ryder  and  O.  F.  W  eslhind, 
direct nrN;  l)»'Witt  Crevi  ling,  supTintend^'nt;  E.  J,  Clf*yd,  as»t«tant  super- 
uitendent;  William  Mueller,  mine  sup*Tin  tent  lent;  Pablo  Fucnt^:*s,  rn» 
gineer;  W  O,  Staplp^tp  auditor.  Organized  July  31,  1902,  under  laws  of 
.  Mexico,  ^ith  capitalization  $375^000,  Mexican,  shares  $100  par  Dividends. 
1905,  were  S150,0(M),  Mexican,  and  $48,750  in  the  first  quarter  of  1906. 

Lands,  71  pertenencias,  area  176  acres,  alM>  25  acres  of  millsites  and  a 
5(>*acre  farm,  in  the  Charcas  dif*trict.  The  mine  shows  2  main  systems,  carr}*- 
ing  fissure  veins  in  eniptive  prophyry,  not  far  from  a  limestone  contact,  the 
North  vein  averaging  3  meters  to  8  meters  widths  with  a  known  length  of 
circa  450  meters,  developed  for  350  meters  length  by  shafts  of  306m.,  20*Jm,, 
130m.,  1,30m..  90m,,  85m,  and  55m,,  witlnipwards  of  3.000  meters  of  workings 
on  the  North,  or  main  vein,  showing  circa  200,000  metric  tons  of  ore.  The 
workingK  on  the  south  zone  are  idle,  awaiting  the  chtablishment  of  a  con- 
ccntmting  plant  adapted  to  this  ore,  which  i»  of  milling  grade,  llieorrdr^ 
velnped  m  the  uouth  &one  is  almost  exclusively  sulphide,  and  avcmg^  2% 
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copper,  5%  lead,  12%  zinc,  430  grams  silver  and  0.8  grains  gold  per  ton. 

Tiie  mines  were  discovered  circa  A.  D  1583,  and  were  worked  on  a  small 
scale  for  nearly  3  centuries,  and  on  a  larger  scale  since  1859.  The  property 
has  a  340-h.  p.  steam  plant  for  hoisting  and  pumping,  and  in  addition  makes 
some  use  of  "malacates."  Equipment  includes  80-h.  p.  and  100-h.  p. 
hoists  and  a  Cameron  station  pump,  and  a  10-drill  air-compressor  has  been 
ordered.  A  combination  machine  and  carpenter  shop,  of  stone,  has  been 
built,  and  a  complete  plant  ordered  therefor. 

Tests  have  been  made,  in  an  experimental  mill,  on  low  grade  ore,  and 
a  stone  mill,  with  iron  roof,  has  been  built,  and  a  100-ton  milling  equipment 
ordered.  As  soon  as  the  mill  is  tried  out,  and  proven  successful,  it  will  be 
enlarged  to  250  tons  daily  capacity.  The  mine  has  a  large  number  of  struct- 
ures, for  various  uses,  all  built  of  stone,  including  a  general  store,  etc. 

The  stockholders  of  this  company  own  the  Potosf  Central  railroad,  of 
15.1  kHometers  length,  running  from  the  mine  to  Las  Charcas  station,  on  the 
Mexican  National  railroad. 

Fuel  is  Laredo  ooal,  costing  $6.85,  gcdd,  per  ton,  delivered,  and  eastern 
coal,  costing  $8.40,  gold,  per  metric  ton,  delivered.  Production,  1905,  was 
2,281,761  lbs.  fine  copper,  an  increase  of  about  20%  over  the  outpnit 
of  the  previous  year,  and  the  1906  production  should  be  nearly  2,500,000  lbs. 
fine  copper.  Ore  shipped,  1905,  was  48,000  metric  tons,  ayeraging  2.16% 
copper,  and  production  for  first  3  months  of  1906  was  at  the  rate  of  3,600 
metric  tons  of  shipping  ore  monthly,  costing  an  average  of  $4  gold,  per  dry 
metric  ton,  f.  o.  b.  cars  of  the  Mexican  National  raflway. 

The  company  will  sink  the  main  shaft  230  metres,  and  is  sinking  a  second- 
ary main  shaft,  which  should  reach  a  depth  of  150  meters  by  the  end  of  1906. 
Some  exploring  is  being  done,  in  new  ground,  both  east  and  west  of  the  present 
workings,  with  promising  results,  and  the  company  plans  installing  a  con- 
centrator and  making  a  considerable  production  of  milling  ore,  during  the 
year.  The  railroad  equipment  will  be  increased  and  a  number  of  new  build- 
ings erected.  All  this  work  will  be  done  from  earnings,  without  reducing 
dividends.  Company  is  a  close  corporation,  with  only  35  shareholders. 
The  management  is  exceptionally  good,  and  the  property  is  cme  of  proven 
merit,  with  an  assured  future. 
TOKAR  (SUDAH)  FR0SPECTIH6  STHDICATE,  LTD.  SUDAH. 

Ofl&oes:  7,  Devonshire  Square.  London.  E.  C,  Eng.  Sir  F.  Frankland. 
chairman;  Felix  F.  Wilson,  secretary.  Organised  December  2,  1904,  with 
capitalization  £5,000,  shares  £1  par.  Property  is  a  license,  from  the  Sudan 
government,  to  prospect  for  minerals.  Location  of  prospecting  ri^its  is 
approximately  between  17^  30^  and  18^  North  Latitude,  and  between  37^  45^ 
and  38^  30^  East  Longitude.  Copper  float  is  foimd  over  an  area  of  circa 
150  miles  square,  in  a  mountainous  region  near  the  Eyrthrean  border, 
inhabited  by  the  Hasas,  a  tribe  of  ebony  Arabs.  Country  rocks  are  schist, 
having  a  strike  of  west  of  north,  and  a  westerly  dip,  associated  with  eruptive 
crystalline  rocks,  diowing  numerous  veins  of  k>w  grade  ore,  apparently  nm- 
ning  about  2%  copper  only. 
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TOLEDO  MINING  &  POWER  CO.  ,  MONTANA. 

Otfic«:  108  l^  Still*'  St,  Cfiieago,  Ilk.  Mine  otfice:  Brandon,  Miidisoii 
Ccj..  Mont.  Louis  D.  MtCaU,  pfvsidunt  :inil  g:ent>ml  ratinttger.  Urg?inizc<l 
circji  1905,  with  eapitiilization  $50,000,  lipiwirintly  lis  suctTtwor  to  Bkniarck- 
Nvi|B:get  Guleh  ComHoliduted  MiningCo,,  lumlsof  wliich  wriL-  sold^  1905,  At  elier- 
iff  *ti  hale.  Ctfcpitivlizntion  of  the  old  fomijiiny  w  tvs  So^lMiAltX)  tuid  ciipiialization 
of  the  new  coniptiiiy  is  much  nearer  the  actual  viiluc  of  the  lands.  Appar- 
ently the  amnagemcnt  ib  the  same  an  tkit  of  the  Bianiitrck-Nuggpt  Gulch. 

Lunds,  17  copper  clamia  and  18  gold  rlauns,  3  groups  of  copper  claims 
being  on  Stone  Creek,  in  the  Ruby  Mountains.     Propt^rty  Jjas  a  OO-ton  conr 
oentrator  and  a  30-ton  smelter.     Muiing  opemtion^^  are  cx>uiined  to  tlie  gold 
clutms,  but  the  copper  cbvinis  are  8aid  to  be  promising. 
S0CI£t6  ANONYME  mines  METALIQUES  DE  TOLOSA.  SPAIN. 

Otim-is:  Monreau  ks  Mines,  Fraiu-e,  Mine  othce:  Leiza,  Navarra,  i^jiaiu. 
Capitalization,  715,000  francs,  in  1,430  shanks,  jiar  50(J  fmnes.  Pixijx*rty 
corjipiises  iron  mines  in  Giiipiizcoa,  and  lead-copper  mines  at  Navarra,  latter 
including  the  Hegina  and  other  nunes,  which  wen?  undergoing  development, 
but  were  not  arrived  at  a  producing  stage,  at  last  accounts. 
TOLTEC  consolidated  mine.  MICHIGAN. 

Olfue:  care   of   Alfred   .Meads   4b  Sons,   Marcpictte,   Mich.     Lands,   320 
acres,  uear  Greenland,  Untonagcm  county,  Micliigan.     Production,  1851*1800, 
was  206  tons,  f.443  lbs.  fine  copper. 
TOLTEC  MINING  A  SMELTING  CO.  MEXICO. 

UIFic^e:  care    of    A,    W     Cunningham,    pn^sident,    Waco,   Teacas.     Mint? 
office:  Ayutla,  Oaxaca,  Mexico.      Is  said  to  Itave  ordered    machinery  for 
a   100-ton   concentrator,  and   to  plan   Fhipping  concentrates  to  Teziutldn 
Puehla,    Mexico^    for   smelting, 
TOMAHAWK  COPPER  &  ZINC  MINING  CO,  ARKANSAS. 

UHUt  rf*tumed  uncJjiiined  from  former  office,  130  Broadway,  New  York. 
Clia^.  E.  Welloone,  president;  R.  A.  Blair,  se^retar>^  Mrganixed  Nov. 
U>,  1899,  under  laws  of  Arizona,  with  capitalijstttion  $1,000JI(X),  I^nda 
include  the  Tomahawk  copper  minc^  and  simdry  »iiic  claims,  tn  Marion  and 
Searcey  coimlies,  Arkansas,  Presumably  idle, 
TOMOHAWK  JUmOR  MINING  CO.  MICHIGAll. 

Olh<^:  rare  of  H,  F.  Fay,  t>0  State  St.,  Boston,  Mass. 
TOM  HAL  MINING  CO*  WASHINGTON. 

Mine  otfice:  Patero.^,  Okanogan  Co,,  Wash,  Thoa.  B,  Warrt*n,  pn»sidi*nt 
and  general  manager,  at  bst  accounts,  Ljinds,  5  claims,  said  to  sliow  a  4' 
to  lO'  iroin.  carrying  auriferous  and  slightly  argentiferous  clmlcopyritc, 
arsenopyrite  and  iron  pyrites.  Has  steam  power,  and  is  a  dead  beat.  Pre- 
sumably idle, 
TOM  MOORE  CONSOLIDATED  BUNING  CO.  COLORADO. 

Mine  office:  Eun^ka,  San  ,Tyau  Co..  Colo,  S.  G.  Martin,  superintendent, 
at  last  accounts,     Ores  carry  gold,  silver,  lead  and  copper.    Ha^  wa«er  power^ 


TOXOPAH^ALOHA— TORCH  L,iKE,  UV^.N 

TOROPAH-ALOHA  XDHIIG  CO.  HKV  AI>  A. 

Office  and  mine:  cane  of  W,  D.  Xel%&n,  pneskleni,  Tonof^h,  Xyv  iV , 
Xev.  F.  W.  Johnson,  aecnpuuy.  Ort^amijBed  IW^,  uixVr  Uth^  oi  SiMUh 
Dakota,  with  capitaKaticHi  $1,000,000,  shares  $1  par.  Lan^K  6  ciaim^  in  th<» 
Lone  Mountain  district,  giving  assays  up  to  12<7  copper  and  $60  goki  per  tt^n. 
Idle. 
TONOPAH  CX)PPER  MDHHG  &  mLLIHG  CX).  IIEVADA. 

Office  and  mine:  cane  of  E.  C.  Efciy.  secnetaiy  and  tnMisur?r,  Tonopah, 
Xye  Co.,  Nev.  E.  C.  McDow,  president;  Herman  Binnoll,  vice-preskUM»t . 
Organized  September,  1905,  under  latrs  of  Arizona,  with  capitaliicU ion 
$2,000,000,  shares  50  cents  par.  Lands,  5  claims,  area  cirra  100  acres,  in  x\\o 
Silver  Star  district  of  ELsmeralda  county,  about  60  miles  w-est  of  Tonopali.  CV>m 
pany  apparently  was  floated  x^-ith  the  assistance  of  Leti«>n  RaUiot,  a  wt^ll  known 
promoter  of  crooked  mining  companies.  Company  is  sending  out  2(XV«hare« 
stock  certificates,  apparently  at  random,  with  request  to  recipients  to  pay  $1 
per  month  thereon,  and  conunent  seems  unnecessary. 
TONOPAH  GOLD  &  CX)PP£R  MINING  CO.  NEVADA. 

Offices:  16-32  State  St.,  Rochester,  N.  Y.,  and  P.  O.  Box  600,  Sjwkane, 
Wash.  Mine  office:  Tonopah,  Nye  Co.,  Nev.  Edwani  Evans,  president: 
Thos.  R.  L.  Harris,  secretary;  J.  W.  Dunning,  vice-president;  P.  A.  V^igerton, 
assistant  secretiry;  John  Harris,  superintendent.  Organiioti  under  laws  of 
Washington,  with  capitalization  $1,000,000,  shares  $1  |>ar.  lAnds,  4  claiiUH, 
in  the  Samo  district,  formerly  known  as  the  Willow  Springs  camp,  circa  40 
miles  west  of  Tonopah,  opened  by  an  80'  tunnel,  showing  a  quartz  vein,  carry- 
ing values  in  copper,  silver  and  gold. 
TONOPAH-UTAH  MINE.  ,  NEVADA. 

Mine  office:  care  of  J.  L.  Justice,  manager,  Tonopah,  Nye  Co.,  Nov.     Itait 
secured  assays  of  9%  copper,  42  oz.  silver  and  $6  gold  per  ton.     Iillo. 
TOPEKA  COPPER  CO.  WYOMING. 

Office:  817  Kansas  Ave.,  Topeka,  Kans.  Mine  office:  HolmcM,  Albany 
Co.,  Wyo.  Employs  4  men.  Wm.  Benton,  president;  (1.  S.  SiiiunonH,  vicr- 
president;  Ira  N.  Baker,  secretory;  II.  E.  Baker,  trejimirer;  Avery  T.  Mohncft, 
engineer.  Organized  March  23,  1906,  under  laws  of  Arizona,  with  capital- 
ization $1,000,000,  shares  $1  par.  Lands,  3  claims,  area  60  acn«M,  kncm  ii*  uh 
the  Maudem  mine,  in  the  liake  Creek  district,  showing  fissun'  vcIhh  in  Mycnili* 
and  contact  veins  between  syenite  and  limestone,  carrying  a  litllc  oxuii/vii  nrt* 
near  surface,  with  sulphides  at  depth,  in  veins  of  S'  width,  giving  iiMsiiyH  of  12';;, 
copper,  9  oz.  sOver  and  $91  gold  per  ton.  Devc'lopmcnt  is  by  hUhUh  of  30' 
and  60',  and  by  tunnels  of  100'  and  31.V.  Company  plan-  continMing  ^lnvulop- 
inent  and  adding  a  light  mining  equipment. 
TORCH  LAKE  MINING  CO.  MICHIGAN. 

Office:  care  of  Thatcher  Loring,  president,  3-19  Ontnil  Hi.,  \\tmUm,  Mumn. 
Mine  office:  care  of  W.  W.  Sto<jkley,  Hancock,  Hought/in  (Vi,.  Mir'h.  f'ap 
italizatk>n $500,000,  shares  $25  par.  F^uicIh,  1 ,2Sf)  jurrfs,  \»tUni  HtrUnhn  35  an<l 
36,  Town  56  North,  Range  33  Eai*t,  lying  cast  of  the  Tec»jniw:li  and  iiiklway 
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l)ctween  Calumet  and  Lake  Linden.     Was  slightly  profipected,   1899-1900, 

by  diamond  drill  borings,  and  since  idle. 

TORPEDO  BlINIHG  CO.  NEW  MEXICO. 

Office:  135  Adams  St.,  Chicago,  Ills.  Mine  ofHc<*:  Organ,  Doiina  Aim 
Co,,  N,  M.  Geov  E.  Wood,  president ;  Harvey  E.  Rich,  secreUry ;  C.  B,  Rogeni, 
superintendent.  Lands,  sundry  claims,  16  miles  ^vest  of  Las  Cmcea,  near  the 
Copper  Bar,  opened  to  a  depth  of  circa  500',  on  a  cont^aet  vein  between  lime- 
stone nnd  granite,  carrying  lenticular  ore  lx>die»  said  to  be  increasing  in  size 
with  deptli.  Property  was  ojxjned  cire^  1876,  and  is  naid  to  Ixave  produced 
upwanJs  of  4,000  tons  of  ore,  averaging  alx>ut  14%  copper.  Second  class  orr. 
averaging  6%  copper,  is  being  scrammed  and  shipped  from  tiie  waste-dump»s. 
Has  st-eam  power  and  a  fair  mining  plant.  Idle  since  1903,  owing  to  the  in- 
flow of  circa  800  gallons  of  water  per  minute.  Property  is  considered  prom- 
ising ^ 
COMPASIA  METALURGICA  DE  TORREON .  MEXICO. 

Office  and  workii:  Torre6n,  Chihuahua,  Mexico.  Ernest  Madero,  presi* 
dent;  Carioa  Gonzalez,  secretary;  J,  P.  Pender,  general  manager;  Donald  R. 
Morgan,  mine  superintendent;  E.  Haines,  sraclier  mi|X^rintendent,  Cap- 
itahztttion  incrcAsetl,  19a5,  to  15,000,000,  Mexican,  all  issued,  in  $1,500,000 
preferred  6%  redeemable  i?tock,  and  $3,500,000  common  .stock.  Profit, 
1904,  waa  $629,279.50,  Mexican,  or  18%  on  the  existing  capit-alization. 

Lands  are  several  promising  lead  mines  and  partly  developed  copper 
mines,  including  properties  recently  Ixjught  in  the  Santa  Barbara  section 
of  the  Parral  district  of  Chihuahua.  Company  is  said  to  haye  leased  I^a 
Fort  una  mine,  near  Los  Muertos  st-ation,  on  the  Mexican  International 
railroad. 

The  reduction  plant  incfudes  a  concentrator,  lead  and  copper  smelter  and 
briquet  ting  plant,  whh  H  furnaces  of  1,000  tons  daily  capj^city,  which  it  is 
pknnetl  to  increa^so  circa  50%  by  installing  3  extra  furnaces  and  a  converter 
plant.  Production,  19(0,  wa«  874,346  lbs,  fine  ct:>pper,  and  in  1901  the  com- 
pany tre^tetl  201,612  mt^tric  tons  of  ore.  Company  is  said  to  have  a  concession, 
from  the  goveniinent  of  the  state  of  Chihuahua,  for  building  a  reduction  plant 
at  Santa  Barbara.  The  property  is  said  to  have  been  under  option  to  the 
American  Smelting  &.  Refining  Co.,  at  $4,500,000,  Mejcican,  but  the  option  ww 
not  exercised,  and  tlie  Torre6n  company  refused  to  extend  the  same. 
This  is  one  of  the  most  important  independent  smelting  plants  in  the  mpublic, 
anil  is  a  well  managed  and  succe^ful  pmperty. 
TOSTON  COPPER  COMPANY,  MONTANA. 

(Jfhce:  Pennsylvania  Bldg.,  Butte,  Mont.  Mine  office:  Toston,  Brojul- 
water  Co.,  Mont.  Davivl  J.  Charlej*,  president;  Ernil  11.  llt?nist^h,  vice-preai- 
dent;  John  A.  Shehon,  s(tcpetary;  W.  K.  Edwanls,  general  manager  Organ- 
iised  Dec.  24,  1903,  under  laws  of  Arizona,  with  capitalization  $1,2,50.000. 
shares  $5  par.  Lands,  6  cbims,  area  120  acres,  showing  3  figure  veins  In 
porphyry,  with  a  200^  shaft  in  a  vein  of  alKwit  W  avenige  witlth,  carrying 
ehalcopyrife  assaying  6%  copper,  I  ot.  Rilver  and  $2  gold  per  ton.  Idle  at 
li^t  accounts. 
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TOTTENVILLE  COPPER  CO.  NEW  YORK. 

Office  and  works:  Tottenville,  Staten  Island,  N.  Y.    Company  manufac^ 
tures  copper  and  brass,  in  various  forms. 
TOWADA  MUTE.  JAPAN. 

Owned  by  Fujita-Kumi  &  Co. 
TRAIL  SMELTER.  CANADA. 

Described  under  title  Canadian  Smelting  Works. 
TRAINER  MINE.  COLORADO. 

Mine  office:  Ajscroft,  Pitkin  Co.,  Colo.     Michael  Hogan,  owner.     Has 
argentiferous  lead  and  copper  ores. 
TRAMWAY  MINE.  MONTANA. 

Described  under  title  Snohomish  and  Tramway  mines. 
TRANSVAAL  COPPER  CO.  MEXICO. 

Office:  1408  Traction  Bldg.,  Cincinnati,  Ohio.  Mine  office:  Cumpas, 
Moctezuma,  Sonora,  Mexico.  Louis  J.  Hauck,  president ;  R.  A.  Koehler, 
vice-president;  J.  M.  Eilers,  second  vice-president;  O.  C.  Rasch,  secretary; 
Alfred  Vogeler,  treasurer;  L.  G.  Cloud,  consulting  engineer;  preceding  officer^ 
Louis  Heliman  and  B.  Freiberg,  directors;  Arthur  W.  Jenks,  manager;  Dr.  A. 
Sandbeig,  smelter  superintendent;  James  T.  McDonald,  mine  superintendent; 
\V.  F.  Neihart,  cashier.  Organized  December,  1901,  and  reorganized  July, 
1903,  under  laws  of  West  Virginia,  with  capitalization  $6,200,000,  shares  $10 
par;  issued,  $2,700,000. 

Lands,  794  pertenencias,  area  1,966  acres,  also  a  50-acre  smelter-site  and 
2.5,000  acres  of  timber  and  grazing  lands,  in  the  Moctezuma  district,  show- 
ing 8  ore  bodies,  occurring  as  fissure  veins  and  lensee,  on  which  upwards  of 
16,000'  of  development  work  have  been  secured.  The  Cobre  Ilico  vein  is 
opened  by  2  shafts  and  2  tunnels.  Sliaft  No.  1,  depth  200',  shows  ore  averag- 
i"S  ^%  copper,  4  oz.  silver  and  $1.50  gold  per  ton.  Shaft  No.  2,  depth  140', 
gives  similar  assays.  Tunnel  No.  1,  length  135',  gives  ores  averaging  9% 
copper,  3  oz.  silver  and  $1.50  gold  per  ton.  Tunnel  No.  2,  length  600',  gives 
average  assays  of  4%  copper,  3  oz.  silver  and  $1.50  gold  per  ton.  A  large 
amount  of  ore  has  been  exposed  on  this  vein,  which  is  very  wide. 

Transvaal  No.  1  has  2  shafts  and  one  tunnel  No.  1  shaft,  210',  is  in  ore. 
No.  2,  the  working  shaft,  is  318'  deep,  with  steam  hoist,  2  Cameron 
pumps,  •iwo  80-h.  p.  boilers  and  a  Sullivan  air-compressor.  Levels  have 
been  opened  on  the  300'  lift  and  considerable  ore  blocked  out,  this  averag- 
ing 3%  to  8%  copper,  3  oz.  to  4  oz.  silver  and  $1  to  $1.50  gold  per  ton. 

The  Buckeye  mine,  with  about  one-half  mile  of  workings,  has  a  vein 
ranging  18^  to  50^  in  width,  assaying  12%  to  20%  copper,  10  oz.  to  35  oz. 
silver  and  $1.50  gold  per  ton,  with  2,500  tons  blocked  out  for  stoping,  at 
last  accounts. 

The  San  NicoUs  has  a  250'  shaft  in  a  4'  vein  carrying  silver-lead  values 
averaging  about  $45  per  ton,  with  about  3,000'  of  openings  and  6,000  tons 
blocked  out  for  stoping.  The  mine  has  a  steam  hoist,  two  80-h.  p.  boilers 
and  a  Sullivan  air-compressor. 
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Tlie  Virginia  gold  mine  carrier  a  vein  said  to  avemge  15'  widths  with  avej 
age  values  of  al>out  S-ll?  pi't-  Um,  in  gt>l(j.  developed  by  eircsi  1,000'  of  wurkiiigs.! 

The  copper  and  silvi^r-letid  ore  Ijodie-s  oi-cur  us  fissures,  und  uLso  tks  wid< 
mineralued  dykes,  in  trachyte  and  rhyolite.     Copper  ore«  iire  niiiiiily  bom- 
ite  and  clialcopyrite,  with   occasional  ehuleocite,   currying  the    usual   oxide 
and  carbonate  ores  on  the  outcrop«.     The  ore  bodies  of  the  Cobre  Rico  and 
Tninsvaal  arc  raineniliased  dykes  of  apparently  'JOO^  to  300'  widtfu  carrj^i 
low-grade  copper  sulphides,  associated  with  iron  pyrites  and  liavuig  a  quarU- 
ose  gangue,  hence  liable  to  prove  sihcious  and  rcH|uire  heavy  Quxing.     T! 
Cobre  Rico  and  Transvaal  No.  1  are  estimated  by  the  management  to  shoi 
about  2,50O,lX>0  tons  of  low-grade  ore. 

Improvcnicnta  at  the  mine  include  an  engine-house,  boiler-house,  shal 
house,  office,  lalx)ratory,  boarding-house,  22x90'  general  store,  and  6  dwell- 
ing. There  also  i.s  a  store  at  the  smeh<a*.  Neairest  railroad  m  the  Nacozari 
line,  30  miles  distant,  but  the  Cjinanea,  Rio  Yaqui  y  Pacifico  Ims  surveyed 
a  projected  lim*  into  this  district. 

A  :3.5-ton  reverbcratoi^'  furnace,  at  tlie  Buckeye  mine,  was  blown  in,  eeirl; 
in  1905,  but  was  closed  down,  owing  to  unsatisfactory  n|K^mtic>n,  and  n 
built,  being  blown  in  agjiin,  eir«i  Xovemljer,  1905,  and  is  said  to  be  duing  saiift-' 
factory  work,  making  matte  carrying  up  to  65%  copper,  55  oz,  silver  and 
17  gold  per  ton. 

'The  main  sinelter  is  at  Cumpas,  15  to  20  miles  from  the  mines,  and  it 
planned  eventually  to  build,  at  this  point,  reduction  works  having  both  leni 
and  tT»p^x»r  Ntacks,  with  daily  cajiarity  of  cin^  l,fX)0  tons,  to  be  connect 
with  the  niint*s  by  a  narrow-gaugt*  line  that  will    traverse  a  rugged  country, 
and  will  neither  be  easy  nor  cheap  of  const  ruction.     It  was  necessary  tl 
the  mine  smelter  r>c  located  at  Cimipas,  where  there  Is  a  good  Bite  and  ampli 
water  supply.     The    plant   includes   a    150-ton    water-jacket    blast-fumae 
42x120*  at  the  tuyeres ^   and  a   20-ton  reverbemtorj^  furnace,     Equipmeni 
includes  a    Connersville  blower,  three  StHi,  p,  boilers,  and  a  tandem-ccii 
pound  engine,  there  being  power  and  room  for   two  additional  1 50»ton  st-ac 
in  the  bla^^t -furnace  building.     The  new  smelter  was  blown  in  May  1,  1906j 
and  is  working  matte  averaging  40%  cojiper,  100  oz.  silver  and  0.5  oz,  gold 
ton,  from  orc^^  reported  by  the  company  to  average alxnit  1U%  copper.    Prod' 
uct  is  shippt*d  for  refining  to  the  Nichols  Chemical  Works,  and  the  compan 
does  a  genera!  custom  business,  in  addition  to  treating  it>s  owTi  ores,  having 
a  small  sampling  itiill  and  a  custom  ore  department. 

The  management  of  the  Tntnsv^ial  company  is  composed  of  solid  bui 
ness  men,  who  have  their  own  money  in  tire  venture,  and  stock  sales 
discontinued  early  in  1905,     The  pro{K*rty  giv*^  promise  of  making  a  val 
able  mine,  but  the  management  <ioubt]i5ss  will  find  tliat  rail  connei^tioi 
are  required  to  render  the  properly  capable  of  treating  the  average  of 
ores    at    a    profit. 
TRANSVAAL  COPPER  CO.,  LTD,  TRAHSVAAL. 

(HRee-s:  109,  Victoria  St,,  London.  8.  W.,  Kng.     J.  B,  Da  via,  secretary. 
Organized  Aug.  15,  1S99,  with  capitalization  £150,000,  shares  £1  par., 
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£1,225.    Was  formed  to  take  over  issued  capital  of  the  Subeni  Ri\er  (Trana- 

vaal)    Mining    Syndicate,    Ltd.     Inactive. 

TRAKSVAAL  CX)PP£R  MmiHG  CO.,  &  A.  MEXICO. 

1j  the  Mexican  incorporation  of  the  Tiansvaal  Copper  Co. 
TRANSVAAL  GROUP.  BRITISH  CX)LUMBIA. 

0*fice:  care  of  John  M.  Tumbull,  lessee.  Trafl,  B.  C.     Mine  office:  Asb- 
croft,  Yale  district,  B.  C.     Lands,  sundry  claims.  18  miles  southeast  of  Ash- 
croft,  hdd  under  bond  and  lease,  presumably  in  the  interesta  of  the  Canadian 
Pacific  railway. 
COMPAGHIE  DES  MINES  DE  TRANSTLVANIE.  HUNGARY. 

Bfine  office:  Brussels,  Belgium.  Organized  1903,  with  capitalization 
2,000,00Qf.,  to  develop  mines  of  copper,  lead,  zinc,  ochre,  and  coal,  in  Hungry. 
GEWERKSCHAFT  TRAUTENSTEIN.  GERMANY. 

Biine    office:  Benneckenstein    in  Harz,    Braunschweig,    Germany.    A. 
Polednick,  manager.     Has  2  shafts,  the  Gertrude,  of  36  metres,  and  the 
Silber-Marie,  of  162  metres,  devdoping  ores  carrying  sine,  lead  and  copper. 
Employed  drca  30  men,  at  last  accounts. 
TRAVERS  CONSOLIDATED  MINING  CO.  MEXICa 

Title  changed,  1905,  to  Traven-Durkee  Coppers. 
TRAVERS-DURKEE  COPPERS.  MEXICO. 

Office:  805  Rookery  Bldg..  Chicago,  Ills.  Mine  office:  Mocteiuma, 
Sonora,  Mexioo.  EjnplojB  100  men.  Richard  P.  Travers.  president;  Henry 
R.  Xhirkee,  secretary  and  treasurer;  Thos.  Travers,  superintendent;  W.  Lor- 
rain  Cook,  engineer;  Dr.  Fianklin  R.  Carpenter,  consulting  metallurgist. 
Organised  June  14,  1905,  under  laws  of  Arizona,  as  the  Travers  Consolidated 
Alining  Co.,  with  capitalization  $6,000,000,  mcreased.  October,  1905,  to 
$15,000,000,  shares  $10  par.  and  name  changed,  December,  1905,  to  present 
title.     Annual  meeting,  third  Tuesday  in  June. 

Lands,  7  groups  of  claims,  area  1,145  acres,  in  the  Moctesuma  district, 
80  mileB  from  nearest  raflway  station,  at  Xacozari.  Principal  property  is  the 
Promontorio  mine,  in  the  PrcHnontork)  Mountains,  circa  35  miles  southeast  of 
Moctecuma,  near  the  Yaqui  river.  Country  rocks  are  diorite.  granite  and 
limestone,  showing  sundry  ore  bodies,  occuring  in  a  large  shear  zone,  between 
diorite  and  granite.  One  ore  body,  under  development,  is  circa  300^  wide, 
on  the  tunnel  level,  300^  below  the  crest,  and  is  reported  by  the  company  to 
carry  values  of  20%  copper  for  a  width  of  SO',  12.5^  copper  for  a  width  of 
60^,  and  2.25%  copper  for  the  balance  of  21 0'.  Values  in  precious  metals  are 
given  as  3  OS.  silver  and  $4  gold  per  ton,  in  the  high-grade  ore  and  $1  sflver  per 
t<m  in  the  low-grade  ore.  The  high-grade  ore  is  chiefly  bornite.  and  the 
lower  grade  is  dissemioated  chalcopyrite.  Company  reports  that  lO'  of  the 
ore  in  the  30^  paystreak  will  average  above  40%  copper,  being  massive  bornite. 
Development  is  by  a  125^  shaft  and  by  tunnels  of  175^  and  oOO',  with  total 
underground  workings  of  1,1 25^.  estimated  by  the  company  to  show  360,000 
tons  of  hif^k-giade  ore  and  1.440.000  tons  of  low-grade  ore.  which  seems  ex- 
oeasive.  IVoperty  is  an  antigua,  and  Ls  said  to  have  produced  the  copper  from 
which  were  cast  the  bdls  on  the  oki  church  at  Mocteauma,  buflt  A.  D.  164a 
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During  the  Atn6rican  Civil  War,  some  of  the  bomite  was  packed  on  mules, 
to  Guaymas,  40  miles,  and  shipped  to  Swansea,  for  reduction. 

Mine  is  developing  without  steam  power,  by  tunnels,  but  the  company 
plans  utilizing  a  large  available  water  power,  on  the  Yaqui  river.  The  com- 
pany is  shipping  a  Uttle  ore,  in  three  grades,  of  40%,  30%  and  20%  copper, 
all  under  20%  l>eiiig  held  at  the  property,  awaiting  a  smelter,  wliich  is  being 
built  l}4  niiles  from  the  mine.  The  smelter  will  have  150  tons  daily  capacity, 
presumably  making  matte,  and  will  do  custom  smelting  of  gold  and  silver  ores. 
TRAVERSELLA  BilNES,  LTD.  ITALY. 

Voluntarily  wound  up,  December,  1902. 
TRAVONA  MINE.  MONTANA. 

Office  and  mine:  care  of  Hon.  W.  A.  Clark,  owner,  Butte,  Silver  Bow  Co., 
Mont.     Martin  Buckley,  superintendent.     Is  an  old  property,  originally  a 
silver  mine,  in  the  southeastern  part  of  Butte. 
GEORGE  A.  TREAD  WELL  MINING  CO.  ARIZONA. 

Office:  27  William  St.,  New  York.  Mine  office:  Mayer,  Yavapai  Co., 
Ariz.  Employs  35  men.  Prof.  Geo.  A.  Tnaidwell,  president;  Walter  S. 
Logan,  vice-president  and  treasurer;  Miss  Myra  B.  Martin,  secretary;  Walter 
S.  Logan,  treasurer;  F.  W.  Wood,  general  manager;  Frank  W.  Cfiroux,  super- 
intendent; A.  J.  McNulty,  smelter  superintendent;  Geo.  H.  Kramer,  engineer. 
Organized  1899,  under  laws  of  West  Virginia,  witli  capitalization,  increased 
Jan.  21,  1905.  to  $3,500,000.  shares  $10  par.  Controls  the  Brookshire  Mining 
Co.,  through  ownership  of  80%  of  stock.  Aimual  meeting,  first  W'ednesday 
in  February. 

Lands,  formerly  reported  as  102  patented  claims,  area  1,861  acres,  are 
reported  by  company,  April  10,  1906,  as  60  patented  claims,  area  1,200  acres, 
also  180  acres  of  mill  and  smelter  sites,  in  the  Jerome,  Big  Bug,  Peck  and 
Agua  Fria  districts.  Lands  were  supposed,  1905,  to  be  held  under  a  $200,000 
bond  and  lease,  partly  paid.  Mines  are  report ini,  1906,  as  including  the 
Brookshire,  Hackberry,  Boggs,  Iron  Queen  and  Cliff,  and  previously  included 
also  the  Badger,  Pastime,  Crystal,  Wallace  and  Agua  Fria  groups,  some  of 
which  doubtless  are  yet  held  by  the  company. 

Country  rocks  are  Yavapai  schists,  magnesian  slate  and  rhyolite,  ore 
bodies  occurring  as  replacements  in  the  slate,  follo>\ing  rhyolite  intnisions. 
Formation  has  a  generally  east  and  west  strike,  with  dip  of  60°  to  80°  south- 
ward. Five  ore  bodies  liave  been  developed,  to  various  extents,  these  averag- 
ing 5'  width  and  formerly  being  claimed  by  company  to  give  average  assays  of 
5%  copper,  5  oz.  silver,  and  $5  to  $50  gold  per  ton,  from  chalcopyrite.  Latest 
report,  1906,  by  company,  gives  average  values,  from  bomite  and  chalcopyrite, 
of  3%  copper,  10%  zinc.  5  oz.  silver  and  $2  gold  per  ton,  which  is  much  nearer 
the  truth  than  the  former  claims,  and  probably  is  a  very  close  approxuna- 
tion  of  the  actual  average  value  of  the  ore.  Ores  are  said  by  the  company  to 
be  self-fluxing. 

The  various  mines  of  the  company  arc  developed  by  shafts  of  485'.  350', 
375'  and  100',  and  by  tunnels  and  drifts  of  7,700'  aggregate  length.  There 
alao  are  numerous  shallow  shafts  and  short  tunnels  of  an  exploratory  nature. 
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Princi)9al  development  is  on  the  Brookshire  group,  having  upward  of  a  half- 
mile  of  workings,  showing  considerable  milling  ore  of  4%  to  5%  copper  tenor, 
with  fair  gold  and  silver  values.  The  Hackberry,  deepest  opening  5(K)',  and 
quite  wet,  lias  nearly  one-half  mile  of  workings  on  an  8'  vein,  and  lias  two 
parallel  veins,  said  to  be  of  y  and  7'  width,  latter  claimed  to  carry  ore  averag- 
ing 10%  copper  and  $10  gold  per  ton,  wliich  is  an  exaggeration.  The  Boggs, 
Cliff  and  Iron  Queen  mines  all  have  considerable  development.  Mines  as  a 
whole  are  estimated  by  present  management  to  show  80,000  tons  of  ore,  with 
40,000  tons  blocked  out  for  stoping,  latter  figure  being  a  decrease  of  one-tliird 
from  estimate  of  the  previous  year. 

The  mines  have  a  240-h.  p.  steam  equipment,  and  the  old  smelters  liave 
40-h.  p.  steam  and  80-h.  p.  water  plants,  and  the  new  smelter  lias  a  160-h.  p. 
steam  plant.  The  mine  has  four  40-h.  p.  hoists,  12x14'',  good  for  500'  to 
1,000^  each,  and  a  2-drill  Knowles  air-compressor,  with  3  power  drills.  Shops 
include  a  40x65'  wood  machine-shop,  20x30'  smithy,  office,  boarding-house, 
bunk-house  and  dwellings,  with  a  total  of  40  buildings  for  various  uses. 

The  concentrator,  75x100',  of  wood,  has  two  24*  Dodge  crushers,  three 
centrifugal  crushers  and  2  concentrating  tables,  and  is  rated  by  the  company 
at  200  tons  daily  capacity,  utilizing  a  new  method  of  dry  concentration. 

The  company  controls  a  private  narrow-gauge  railway  line,  known  as  the 
Hackberry  &  Iron  Queen  Railroad,  circa  5  miles  in  length  touching  the  Hack- 
h#rry,  Boggs  and  Queen  mines,  and  connecting  at  Arizona  City  with  the 
Sante  F6  line,  which  reaches  the  new  smelter,  at  Mayer.  Equipment  includes 
2  locomotives  and  9  cars. 

Water  is  secured  at  Crystal  Springs,  8  miles  distant,  and  is  delivered  at 
the  smelter  through  a  4^^  pipeline,  under  a  head  of  1,150',  the  water  supply 
being  good. 

The  company  has  three  smelters,  of  which  two  are  useless.  The  old  Boggs, 
or  Conmiercial  smelter,  has  a  calciner  and  two  40-ton  water-jacket  blast- 
fumace*.  This  is  on  the  line  of  the  narrow-gauge  line,  but  is  hopolessly  an- 
tiquated in  design  and  equipment,  and  was  inlierited  from  a  preceding  owner- 
ship. 

A  hydro-carbon  smelter,  designed  to  bum  petroleum  and  to  turn  out 
blister  copper  from  ore,  by  a  single  fusion,  was  built  at  Arizona  City,  by  the 
company,  under  the  advice  of  Prof.  Treadwell,  the  president.  This  prc»ved 
a  fliit  failure,  although  the  company  advert  iMxl  it  as  a  great  kucccks,  and  sold 
considerable  stock  on  the  strength  of  its  allrg*^!  "revolution"  of  existing 
processes  of  reduction.  The  hydro-carbon  smelter  is  fully  described  in 
Vol.  IV. 

The  third  smelter,  wliich  is  the  second  built  by  the  ryunpany,  i«  at  Mayer. 
It  was  designed  by  Erwin  D.  Treadwell  and  is  well  planncrd  and  substantially 
constructed,  embodying  only  features  of  proven  worth.  Mr.  K.  D.  Tread- 
well, by  the  way,  who  was  the  only  direr-tor  of  the  ronifKiny  of  ^}if»ni  any  <x>m- 
mendatory  words  could  be  said,  scents  to  have  sevcrwl  his  connection  with 
the  management,  as  he  has  been  succeederl  by  a  rir;w  general  manager — • 
change  upon  which  Mr.  Trwidwell  i^  to  be  congratulated. 
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The  new  emelt^r;  at  Mayer,  standing  west  of  the  old  oil-«m^ter,  hsfl  A 
200-ton  Mitchell  economic  hot-blast  fumiice,  and  a  Connersville  blower  driven 
by  an  18x22*  Erie  engine.  There  are  2,5<X)-ton  storage-bins  for  ore,  coke  and 
limestone,  with  gates  for  loading  into  tram-cars  for  cliarging.  Slag  is  gmnula- 
ted  and  washed  out  in  launders.  The  old  oil^inelt^r  is  to  be  remodeled  into  a 
reverl)eratorj%  and  UiJed  for  smelting  fluie-dtist  and  eoncentratos.  Product  of 
new  smelter,  when  working,  is  matte  earr>4ng  35%  to  40'/{'  copper^  40  oz.  to 
60  oz,  silver  and  1.5  oz.  to  2  oz.  gold  per  ton,  to  hte  shipjr^ed  for  refining  to  the 
Aguaseah'entes  plant  of  the  American  Smelting  &  Refining  Co..  which  will 
be  perhaps  the  fir^^t  instance  of  Americiin  matte  going  to  a  Mexican  refinery. 

The  compuiy  plans  def'ppning  the  Hackberry  Khaft  to  800',  reopening  the 
Iron  Queen  nune  and  extending  the  workings  in  the  Boggs, 

Production,  1905,  was  4,(JO0  tons  of  ore  smelted,  giving  copper,  silver  and 
gold  values  averaging  $10  per  ton.  It  is  not  likely  that  there  will  be  any 
production  during  1906. 

For  seven  years  the  George  A.  Tread^^ell  Mining  Co.  has  been  peddling 
it6  shares  to  widows,  orphans  and  fools.  For  seven  yeara  its  lying  advertise- 
ments have  promised  impossibilities.  For  seveii  years  this  stock-jobbing 
corporation  has  paid  out  a  large  pmrt  of  its  income  from  stock-sales  in  adver- 
ti.'^iDg  more  sliares  for  sale.  Thi^e^  lying  advert Lsenients  liavc  been  signed  by 
Mi.ss  MjTU  B.  Martin,  but  the  other  officers  of  the  company  are  equally  ciilpablcv 
even  though  they  may  take  refuge  behind  her  petticoats.  * 

To  hst  the  lies  uttered  by  thii?  putrid  corporation  would  require  pages  of 
this  volume.  The  comixiny  lia-'j  lifnl  about  its  mines,  its  ores,  its  smelters,  ita 
fvinmoes  and  its  earnings.  It  has  glorified  Prof.  Geo.  A.  Treadwell  as  the 
most  eminent  metallurgist  of  this  or  any  other  age,  but  how  capable  Prof. 
Treadwell  is  in  this  line  was  shown  by  his  abortive  hydrt>-carbon  smelter 
It  has  held  liim  up,  in  the  public  prints,  a^  the  dLscovere?r  of  the  United  Verdo 
and  the  Greene  Consolidated — brazen  hes  botk  If  the  truth  be  in  the  com- 
pany, or  any  of  its  directors,  the  fact  has  been  most  effectually  concealed. 
The  advertiHements  of  the  company  alwaj^  carry  the  sjimc  burden^ — 
just  a  little  more  stock  for  sale — buy  it  (piick,  and  get  rich. 

The  Beries  of  excuses  put  forth  for  several  years  are  paltry  prevaricationB* 
First  the  company  needed  juat  a  few  dollars  to  fmiah  opening  its  mines — then 
a  few  dollars  to  complete  a  smelter — then  a  few  more  dollars  to  do  mor« 
mining — then  money  to  build  another  smelter,  after  which  ca^h  would  flow  in 
streams  from  the  furnaces,  the  mines  liaving  immense  ore  reserves,  merely 
awaiting  the  completion  of  the  smelter — ^^thtm,  when  the  second  smelter  ww 
biiilt^ust  a  few  dollars  to  buy  ore— then  a  few  dollars  more  to  open  the  mines. 
The  second  smelter  is  idle,  the  company's  mines  lacking  ore  to  feed  it, 
and  apparently  the  company's  excuse  for  asking  cash  to  buy  ore  was  just  R 
blind  to  rake  in  a  few  more  dollars.  The  mines  are  much  lower  in  grade  tliaa 
ctaimod,  and  are  iniid^^uately  developed. 

The  whole  outfit  should  be  jailed,  for  eecuring  money  under  fake  prt' 
iensefi. 
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tOH  UnniG  &  DEVELOPMENT  CO.  MOHTAHA. 

Mfioe:  42  Broadway,  New  York.  Mine  office,  Butte,  Silver  Bow  Co., 
Employs  375  men.  John  D.  Ryan,  managing  director;  John  Gillie. 
il  superintendent;  Geo.  F.  McGee,  mine  superintendent.  Organized 
,  under  laws  of  New  Jersey.  Title  changed,  circa  1905,  from  Colorado 
Bg  &  Smelting  Co.  Capitalization  $2,500,000,  entirely  owned,  except 
den'  shares,  by  the  Amalgamiited  Copper  Co. 

lAnds,  35  quartz  and  placer  claims,  mainly  fractional,  area  220  acres, 

oding  the  Gagnon  and  Otisco  mines,  in  the  western  limits  of  the  Butte 

per  xone,  ores  being  highly  zinciferous  and  argentiferous.     The  Gagnon 

e  has  a  3-compartnient  sliaft.  1 ,950'  deep,  sunk  at  an  angle  of  74®,  with 

ir shaft  of  1 ,80(y  depth  700^  to  the  westward.  The  Gagnon  mine  is  timbered 

1  square   sets,  u.<«ing  round   timber,  and   shaft    was   partly  retimbered, 

1906.    Mine  has  electric  call-MLs  and  Ls  connected  underground  with  the 

{jnal  main  shaft,  the  G&gnon  shaft  being  only  150^  from  the  OrigiDai  shaft, 

Gagnon  carr^-ing  the  continuation  of  the  Original  vein,  and  showing 

f  good  ore  at  the  bottom. 

The  Gagnon  mine  lia.s  a  22x48*^  Dickson  hoist,  ^-ith  IJ^*  round  rope, 
itiDg  two  double-deck  cages  for  men,  clianged  for  raising  ore  to  two  single- 
k  cages  with  two  3-ton  skips  swung  imder.  Miscellaneous  eq«ipment 
udes  a  20-drill  Rand  air-compressor  and  2  Aldrich  electric  pumps,  with 
acity  of  100  and  200  gallons  per  minute,  respectively,  working  against  a 
d  of  1,000'. 

The  reduction  plant,  at  Butte,  has  a  concentrator  and  furnaces  with 
)  tons  daily  capacity,  but  lacks  a  converter.  In  addition  to  treating  the 
Snon  ores,  this  plant  did  a  general  custom  business,  until  closed  down. 
)4,  since  which  time  this  company's  ore  Is  sent  to  the  Butte  &  Boston  plant. 
Butte,  and  to  the  Washoe  works,  at  Anaconda.  The  old  reduction  phnt  is 
ng  held  in  reserve,  for  emergency  use.  Daily  production,  February.  1906. 
s  cirea  ooO  tons  of  3%  copper  ore,  and  production  of  1906  is  estimated  at 
500.000  Ih*.  fine  copper. 

lA  TRES  GRACIAS.  CHILE, 

Office  and  mine:  Chafiaral,  Atacama,  Chile.  Basilic  Caoeres,  owner; 
too  Caceres,  manager.  Has  steam  power  and  em|doyB  circa  100  m<S&. 
tEVEDDOE  MnaNG  CO.,  LTD.  EHGLAHD. 

Officers:  13,  Throgmorton  Ave.,  London,  £.  C,  Eng.  Mine  o&ffr:  \^A- 
n,  ComTv-all,  Eng.  \V.  H.  Adams,  secretary.  On^nized  Ajg.  13.  I  Ml 
th  capitalization  £100,000,  shares  £5  par;  isbued,  £95.000.  \>k^.\ir^ 
^7.500 authorized,  £15,500  outstanding,  at  h%.  Land"!.  5(0  acr*s».  i^r.  -.:. 
^year  lease,  subject  to  rental  and  royalty,  bearing  tin  and  cr>p^^?  c.-^ 
"odoctioQ,  1902  was  60  tons  of  black  tin  and  175  vom  of  7%  v^y^^  or» 
Pmtions,  1904,  resulted  in  a  net  kwe  of  £2.250. 

iBVlllO  y  ZERTUCHE.  MEECO. 

Office  and  mine:  Viesea,  CoaHuila.  Mexiro,  Laxid^  yz.'i.Ji^.  rr,  .zf.  'J 
Btt  anying  gold,  sflver,  lead,  eopper  and  mm.    Idle  for  4<f.-*r^  y^rk. 
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TRI-BULLION  SMELTING  &  ARIZONA,  MONTANA  &  NEW  MEXICO. 

DEVELOPMENT  CO. 

Office:  119  Monroe  St.,  Chicago,  Ills.  Mine  offices:  Kelly,  Socorro  Co., 
N.  M.,  and  San  Carlos,  Gila  Co.,  Ariz.  Employs  50  men.  Hon.  Howard 
Paschal,  president  and  general  manager;  Jolm  B.  Meacham,  first  vice-pres- 
ident; J.  P.  Hendricks,  secretary;  John  W.  Dundee,  treasurer;  preceding 
officers,  Hon.  John  B.  Corliss,  Robert  K.  Bro^^'n,  Louis  J.  Pierson,  James 
Russell,  Dr.  R.  J.  Marshall  and  W.  Topping,  directors;  Henry  C.  Erman 
and  W.  C.  Defty,  engineers;  R.  Skiff  Shelden,  chairman  advisory  commit- 
tee. Organized  1903,  under  laws  of  Arizona,  with  capitalization  $5,250,000, 
shares  $1  par. 

I^nds  include  zinc  property  in  New  Mexico  and  copper  property  in 

Arizona.     The   Michigan   gold   mine,    near   Ishperaing,    Marquette   county, 

Michigan,  was  sold,  1905,  to  the  Ishpeming  Gold   Mines  Co.,  in  which  the 

Tri-BuUion  holds  a  stock  interest.     Lands  also  include  the  Tri-Bullion  group, 

*  in  Jefferson  county,  Montana,  idle  at  last  accounts. 

The  Kelly  mine,  13  claims,  near  Magdalena,  New  Maxico,  is  primarily 
a  zinc  mine,  carrying  values  mainly  in  carbonates  averaging  30%  zinc,  but 
has  a  little  copper  as  well,  \Tihies  apparently  clianging  from  zinc  ta  copper 
at  depth.  Development  is  by  3  shafts.  The  main  working  shaft,  started  1905, 
has  3  compartments  and  was  120'  deep  at  the  end  of  the  year,  there  also  be- 
ing a  210'  two-compartment  sliaft.  The  Keily  has  a  steam  plant  and  va- 
rious mine  buildings,  and  is  producing  considerable  zinc  ore. 

The  Arizona  claims  include  the  Tri-Bullion  group  of  8  gold  and  silver 
properties,  apparently  idle,  and  the  Starlight  group  of  14  copper  and  lead 
claims,  located  in  Godless  Gulch,  in  the  Stanley  Butte  district,  8  miles  south 
of  San  Carlos.  The  Starlight  mine  was  discovered  1886,  but  lands  were 
set  aside  kter,  as  part  of  the  San  Carlos  Indian  reser\'ation,  and  were  not 
segregated  until  1901.  Work  by  present  comjjany  was  begim  January, 
1903.  Country  rocks  are  quartzite,  porphyrj'  and  limestone,  showing  oc- 
casional granite  and  diorite,  carrying  3  known  lenses  of  20'  estimated  av- 
erage width,  showing  oxide  and  carbonate  ores,  giving  average  assays 
of  8%  copper,  10  oz.  silver  and  $4  gold  per  ton,  in  addition  to  values 
in  lead,  zinc,  antimony  and  bismuth.  The  high  grade  ores  run  8%  copper. 
40%  lead,  10  oz.  silver  and  S3.50  gold  per  ton.  Considerable  ore  carrying 
circa  3%  copper  and  10%  lead,  with  small  gold  and  silver  values,  has  been 
blocked  out.  The  ore  body,  of  3'  to  20^  width,  lias  given  OBa&ya  up  to  32% 
copper,  with  considerable  gold  and  silver  values.  The  ore  is  low  in  silica 
and  rich  in  lead  and  iron,  rendering  it  self-fluxing,  notwithstanding  the  ex- 
istence of  deleterious  elements. 

The  principal  claims  are  the  Starlight  and  Will  Rjran  groups.  The 
Starlight  has  sliafts  of  140'  and  200',  and  a  tunnel,  planned  to  cut  the  main 
vein  at  a  distance  of  1,000',  giving  a  back  of  500',  which  already  has  cut 
2  smaller  veins  showing  auriferous  and  argentiferous  copper  ore.  The  Ryan 
crosscut  tunnel  is  about  1,200^  long,  and  the  property  shows  large  reserves 
of  low  grade  ore.    Survey  has  been  made  for  a  ZflW  tramline,  with  a  22% 
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e,  from  the  Starlight  mine  t«i  the  wagon-road  in  Kelly  gulcli.  Tlie 
>erty  shows  the  nMiuiins  of  an  old  adobe  smoltcr,  100  y«irs  or  more  of 
.as  evidence  tliat  the  num»s  were  worked  fonnerly  liy  Mexicans  or  Sjxin- 
b.  The  Si>ut]iem  Parific  and  rvmta  Fe  railroad**  are  said  to  liave  united 
bmld  a  railway  to  Box  Caiion.  on  the  Starlight  side  of  Gila  river,  which 
Q  serve  tlus  prop»Tty. 

The  Kelly  zinc  mine  was  a  coiiMdenible  producer,  during  1905,  of  slightly 

ipriferous  zinc  and  h-iid  ons,  antl  the  »Starlight  mine  siiipp^nl  ore  netting 

>^6.     Maniigement   seem^  grjod.  and   property  is  considered  promising. 

UMETALLIC  MINING,  SMELTING  &  REFINING  CO.  MEXICO. 

Office:  care  of  P.  Sandoval,  treiisiu'er,  Nogales,  Ariz.     J.  L.  Shepard, 

resident.    Presuimibly  organized  under  laws  of  Arizomi.     Lands,  9  gruups 

idaims,  in  the  Ures  and  Henna-^illo  di-^tricts,  Sononi,  Mexico,  with  a  gov- 

mment  conce^.^ion  for  the  ef^uivalent  of  alx)ut   100.000  miners*  inches  of 

f  ^^t^rfroni  the  Yarpii  river,  which,  under  an  effective  head  of  lOO*,  can  be 

ode  to  develop  a  Lirge  water-power.     Property  shoi**s  aurifennis  and  ar- 

Mitifennt!   copper  ores.   Management    is    considered  honest  and  property 

f  more  tlian  average  promise,  but  development  is  liampered  by  Yaqui  In- 

ian  troubles. 

lOMOUNTAIN  BONING  CO.  MICmGAN. 

Otfice:  27  St^ite  St.,  Boston,  Mafls.  Mine  office:  Trimountain,  liough- 
nn  Co.,  Mich.  Emploj's  lUmt  800  men.  Wm.  A.  P^inc,  president;  Fred- 
rie  Stunwood,  .^ecretarj*  and  tnaisurer;  F.  W.  Denton,  general  manager; 
>receding  officers.  Cluis.  A.  Paine,  Clias.  A.  Snow,  antl  J.  Henry  Brooks,  di- 
«ctore,  John  Jolly,  mining  c:iptain;  H.  T.  Mercer,  engineer;  £dw.  Ko(>pel, 
nill  sufK'rintendc^nt;  Benj.  D.  Xoetzel,  clerk;  Jas.  Vial,  niiister  meclianic  at 
nine;  James  Kjchard.^,  Jr..  master  meclumic  at  mill;  Will  Harris,  supply 
'lerk.  Organized  1809,  under  laws  of  Michigan,  ■  with  c:ipitalization 
J2.o00,0()(j,  sliareri  §125  par;  paid  in,  $20.  Is  controlled,  through  o^-nership 
rf  99.1.^5  shares  cf  stock,  by  Copper  Range  Consolidated  Co.  Paid  $300,000 
in  dividends  und(T  a  fomier  management.  Old  Colony  Trust  Co.,  Boston, 
registrar.  Anmuil  meeting,  second  Wednesday  in  February.  Ended  1905 
^thcaxh  on  kind,  $;>36.'269.29,  with  total  quick  assets  of  $1,095,814.93, 
ukI  total  labilities  of  $1,025,325.80,  including  old  indebtedness,  from  the 
fonner  management,  of  $540,542.49. 

Lands,  1,120  acres,  being  the  E.  H  of  Sec.  19,  W.  J.^  of  Sec.  20,  N.  J  J 
of  Sec.  29  and  NE.  W  of  Sec.  30,  all  in  Town  54  North,  Kange  34  We^t. 
^Bakic  lies  to  the  north  and  the  Champion  to  the  south,  with  undevel- 
oped lands  to  the  east  and  west.  The  Trimountain  has  a  very  heavy  sand 
overburden  surmounting  the  ledge,  hence  the  mine  was  opene<l  by  sinking 
^Nhafta  through  the  sand  and  crosscutting  to  the  lx>d,  raising  thence 
^surface, on  the  angle  of  the  lode.  The  Baltic  bed  nms  15'  to  50'  wide 
^  the  Trimountain  tract,  with  an  average  width  of  alxnit  25',  being  will 
^n^oiliied  throughout,  mass  and  barrel  copper  occurring  nr;rir  the  walls. 
If'MBupmrda  of  a  ton  in  weight  have  been  found,  but  values  rnrcur  mainly  in 
Shafts  are  all  of  the  nme  sixe  and  style,  being  8x22'  outside 
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of  timbers,  with  t^iree  i-om  part  men  t*?,  framed  with  14jc14*  sticks,  exccp- 
tioDally  heavy  timbering  being  required  to  witlistdnd  the  pressure  from 
the  shifting  sand  above  the  sohd  rock.  Development  of  the  mine  was  be- 
gun in  1899. 

No.  1  aliaft,  1,230'  deep  at  the  end  of  lf>05,  sunk  at  an  angle  of  68^,  is 
about  210'  north  of  llie  Champion  Ixmnii'iry  line.  This  aliaft  lia©  a  sand 
overburden  of  about  40',  with  hrst  luvol  opentni  168'  I>elow  the  collar,  levels 
being  100'  apart  from  thence  dow-nward.  developing  a  long  stri'tch  of  ex-  , 
ceplionallj'^  uniform  stoping  ground  of  high  grade.  No.  1  has  a  2.. 50(1  h.  p. 
Nordberg  direct-acting  duplex  hoist,  having  36x72*  c^'^linders  and  double  con- 
ical drum  of  18'  maximum  diameter,  with  capacity  to  hoist  6-toii  skips  from 
one  mile  depth.     The  fihaft-roekhouse  is  of  wood. 

No.  2  sliaft,  1,023'  nortlieust  of  No.  1,  Is  1,210*  deep,  sunk  at  an  angle 
of  68^     The  hoist  is  a  duplimte  of  tlmt  at  No.  1.     The  shaft -rockhouse  18 
40x82'  on  the  ground  and  84'  high»  of  steel  fmme^  iron-elieathed^  liaving 
2;000-tc>ri  rock-bins,  equipped  with  engine,  ateam-lmmmer  and  two  18x24*  ^M 
crUHhers.  ^| 

No.  3  shaft,  1,027'  northt^nt  of  No.  2,  f^uuk  at  an  angle  of  68^,  ia  MOC 
deep,   with  a  sand  overbtirden  of  abnit   i'>t)\     Ground   is  much  disturbed 
above  the  second  level,  but  the  formatiim  bceoiue«  more  regular  at  greater  j 
depth,  showing  many  good  slopes.      Hoist  and  sltaft-rockhovise  are  dupli-  ^ 
elites  of  those  at  No.  2. 

No.  4  shaft,  710'  deep,  is  shov^ing  go^Jd  gn^und.     The  shaft-rock hou^ 
is  a  dnphcate  of  those  at  shafts  2  and  3,     Tlie  iioist  j»  a  temporary  engine, 
good  for  a  qtmrter-mile  depth,  and  im  to  be  replaced^  eventually,  with  a  hoLsi  | 
similar  to  thoBe  at  eliiifts  1,  2  and  3. 

No.  5  is  in  embryo  as  yet.  Tlie  overburden  at  the  site  selected  for  No. 
6  is  238'  in  depth,  of  sand,  mixed  with  boulders,  and  probably  best  could 
be  penetrated  by  an  upraise. 

No.  0  alno  is  merely  a  tentative  site  for  a  shaft,  so  located  aa  to  develop  the  | 
Tfimountain  territory  to  the  Baltic  line. 

The  Trimountain  was  ver>'  rich,  from  surface  to  the  7th  level,  below 
wbich  came  considerable  poor  ground,  but  the  eleventh  and  twelfth  levels 
show  miirked   improvement.     Lying  parallel  Ti\ith  and  cirt*  65'  west  from 
the  Baltic  lode  i*<  a  very  wide  aniygrbloid,  carrying  some  hea\y  copper  and 
con^siderable  stamp  rock.      This  iia*i  been  ojwtied  by  a    cn»«cut  from  the 
7th  level  of  No.  1  shaft,  and  has  been  explored  to  some  extent,  but  nothing  ^^ 
of  great  importance  has  been  found.     The  great  average  width  *of  the  lode  ^M 
has  led  to  successful  experiments  in  dry-walUng  with  waste-rock.     Though  ^^ 
at  fiTHt  ridiculed  by  some  conservative  mine  managers,  the  use  of  culls  for 
underground  w^alls  has  proven  its  worth  in  tlie  mines  of  the  Baltic  lode,  and 
is  being  adopted  in  other  Ijake  Superior  mines  Imving  the  same  general  undei^ 
ground  conditions.     Waste-roek  is  iiaed  alno  for  building  underground  chutes  ^1 
These  are  roughly  circular,  with  inner  diameter  oi  atK)ut  5',  and  art»  btjilt  ^M 
up  and  &lled  about  with  waste  as  the  stopes  are  carried  upward,  the  chutes 
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beimg  built  up  at  a  sharp  pitch.  It  was  feared  that  descending  rock  might 
eatch  upon  projections  of  the  inner  wall,  built  of  rough  mine-rock,  but  in 
practice  no  such  trouble  has  occurred,  the  wedging  of  the  surrounding  waste^ 
rock  serving  to  hold  the  walls  immovable.  The  saving  in  timbering  from 
the  use  of  dryrwalling  and  mine-rock  chutes  is  very  great. 

The  principal  mine  buildings  and  machinery,  in  the  neighborhood  of 
phafts  2  and  3,  include  a  32  x45'  machine  shop,  40x&y  carpenter  shop,  25x45^ 
smithy  and  3Qx6(/  warehouse.  There  is  a  35-drill  cross-compound  Rand 
air-compressor  at  No.  2  shaft,  with  a  Deane  condensing  plant  in  a  separate 
building  adjoining.  At  No.  3  shaft  the  power  plant  is  housed  in  a  68xl8(y 
steel  building,  the  plant  including  a  battery  of  Stirling  water-tube 
boilers  and  a  4,50(/  Nordberg  air-compressor,  guaranteed  to  run  45  drills 
only,  but  actually  running  65  drills,  10  pumps  and  sundry  pneumatic  ma- 
chinery, giving  a  total  duty  equal  to  running  90  drills,  or  twice  the  rated 
capacity.  At  No.  3  there  is  a  large  coal  trestle,  supplying  fuel  to  the  boiler- 
room,  and  a  cistern  near  No.  2  shaft  stores  water  from  a  small  brook  for  the 
boilers.  A  house  over  the  cistfem  has  a  fire-pump,  with  hose,  for  defense 
of  the  mine  buildings.  It  is  planned  to  make  more  extensive  use  of  electric 
power,  for  shafts  and  surface  plants,  and  eventually  for  underground  pumping. 

There  are  a  large  boarding-house,  general  store  and  upwards  of  100 
dwellings  at  the  mine  location,  which  is  enjoying  a  good  growth  and  is  im- 
proved with  well  macadamized  roads.  The  mine  is  served  by  the  Painesdale 
branch  of  the  Copper  Range  railroad. 

The  lOO^cre  millsite,  at  Beacon  Hill,  2  miles  west  of  Redridge,  has 
about  one  mile  frontage  on  Lake  Superior.  The  mill  is  176x205',  of  steel,  on 
stone  foundations,  equipped  with  4  Nordberg  stamps,  which  were  steeple- 
oompouuded  during  1905,  the  washing  machinery  for  each  stamp  consisting 
of  36  improved  Hodge  jigs,  6  slime  tables  and  one  Wilfley  table.  The  mill 
has  a  small  but  complete  machine-shop,  for  repairs,  on  the  second  floor.  The 
steel  boiler-house  has  four  250-h.  p.  and  two  200-h.  p.  Stirling  water-tube 
boilers,  latter  maintaining  a  steam  pressure  of  180  to  200  lbs.  per  square 
inch,  which  is  the  highest  pressure  carried  at  any  mill  in  the  district,  with  a 
bride-lined  self-supporting  steel  smokestack,  7' 6^  in  diameter  and  165' high, 
and  an  addition  is  being  built  for  two  250-h.  p.  Stirling  boilers.  At  the 
rear  of  the  boiler-house  are  3  coal-trestles,  under  each  being  a  6x7'  tunnel  400' 
long,  leading  to  the  boiler-rooms,  the  floors  of  the  sheds  forming  the  roofs  of 
the  tunnels.  Feed  water  for  boilers. is  piped  from  a  small  stream,  dammed 
1,000"  distant. 

The  sted  pump-house  at  the  millsite  has  a  20,000,000-gallon  Nordberg 
pump,  taking  water  from  a  well  connected  with  a  40^  riveted  steel  pipe,  run- 
ning 1,400"  to  an  intake  crib  in  Lake  Superior.  The  crib,  which  is  built  of 
he^vy  timbers,  braced  by  iron  rods,  is  42x56'  on  the  bottom  and  31'  high, 
sunk  in  21'  of  water,  weighted  with  1 ,800  tons  of  rock  and  anchored  into  the 
sandstone  bed  of  the  lake  by  heavy  iron  rods.  The  40^  ^'ater-pipe  is  laid 
on  the  floor  of  the  lake  from  the  crib  until  shallow  water  is  reached,  and  an- 
chored to  the  rode  bed  of  the  lake  by  eye-bolts.    The  500'  of  this  line  nearest 


fourth  heads  were  started,  in  1903,  use  of  the  Arca< 
Production  begun  with  37  lbs.  fine  copper  per  ton 
per  ton.  Wlien  the  present  niaiuigeuient  a.s8uine 
fell  sharply,  from  27  lbs.  down  to  18  lbs.  per  ton, 
in  1905.  The  reason  for  this  sudden  decrease  in  p< 
Thomas  W.  Lawson,  the  immaculate  critic  of  fin^ 
places,  was  the  owner  of  a  majority  of  the  Trim 
the  old  management  to  operate  the  mine  on  a  ra 
mine  was  gouged,  rich  rock  r^noved  and  produc 
level,  through  wilfuUy  robbing  the  mine,  at  the  i 
these  tactics  dividends  aggregating  $300,000  were 
the  mine  was  turned  over  to  the  Copper  Range  v 
wards  of  $750,000.  The  Lawson  management  is 
mentally  dishonest.  The  Trimountain  was  rescu< 
dictation  in  time,  and  under  the  honest  and  cap 
joyed,  is  slowly  b^t  surely  getting  upon  an  abs 
able  basis. 

Production,  1905,  was  10,476,462  lbs.,  a  smf 
year.  Cost  of  copper  was  10.5  cents  per  pound 
or  10.93  cents  per  pound  including  constructioi 
stamped  was  $1.59  per  ton  for  all  ordinary  wo 
with  construction  included.  Only  7.5%  of  the  n 
thanks  to  the  system  by  which  culls  are  made  ufi 
of  being  a  dead  expense  for  hoisting  and  surface-w 
ing  better  underground  than  for  three  years  pi 
highly  capable  and  efficient. 
TRINITY  COPPER  CO. 

Office:  33  State  St.,  Boston,  Mass.    Mine  office 
Forces,  one  $10,000-ap-year  general  manager  and 


TRINITY.  1099 

Ida  are  the  Shasta  King  and  King  Copper  groupe.    The  Shasta  King  group, 

\  daims,   is  4  miles  east  of  Iron  Mountain,  on  the  south  fork  of  Squaw 

nek,  adjoining   the  Baluklala  mine.     Developmeat  is   by  tunnels,   main 

onnd  being  7x8'  and  1,145'  long,  with  double  tram-tracks  and  a  7x8'  double- 

lick  tunnel  has  been  driven  17o'  lower.     The  mine  has  about  7,400'  of 

mdeigroimd  openings  and  the  tract  lias  been  partially  explored  by  5,119'  of 

diunond  drill  borings.     Ore  body  is  a  lense,  claimed  to  be  approximately 

IfiC  wide  by  IjOOC  long,  of  unknown  depth,  said  to  give  evidence  of  strength 

md  to  be  likely  to  prove  i>ersistent  to  good  depth.    The  mine  is  claimed, 

fay  the  Qoanagement,  to  liave  1/200,000  tons  of  ore  in  sight,  with  nearly  500,000 

tans  bk)cked  out  for  stoping,  but  this  statement  is  denounced  by  Lewis  W. 

Anbury,  state  mineralogist  of  California,  who  is  a  competent  authority  and 

in  honest  man,  as  a  gross  and  wilful  prevarication.     The  crosscut  tunnels, 

dnfcninfrom  the  sides  of  the  moimtain,  are  connected  by  drifts  in  the  ore  body. 

(ke  is  a  low-grade  disseuiiiiatod  clialcopyrite,  averaging  somewhere  between 

^%  ^  ^%  copper,  with  about  $1  gold  and  silver  \'alue8  per  ton.     RumorB 

hare  been  printed  tliat  the  ore  lx)dy  is  merely  a  blanket  vein,  pinching  out 

]Q8t  below  present  workings,  but  best  evidence  is  that  the  ore  body  is  a  lense 

oC  unknown  but  probably  considerable  depth. 

The  King  Copper  group  of  22  claims,  about  2J^  miles  south  of  the  Shasta 
King,  has  about  1 ,000^  of  development  work,  no  ore  having  been  found  in 
pkce,  as  yet.  The  Statesman  group  lias  been  explored,  with  a  view  to  locat- 
ing and  developing  silicioas  ores  required  for  fluxing.  The  Uncle  Sam  group, 
hdd  under  option  and  lease  by  the  Trinity,  also  has  been  explored  for  fluxing 
WW,  the  Trinity  liaving  large  bodies  of  low-grade  cupriferous  pyrites,  but 
hcking  the  silicious  ores  refjuired  to  make  free-smelting  furnace  mixtures. 
Some  oxidized  ore  has  been  found  at  and  near  surface,  this  rtmning  3%to  8%  in 
copper  tenor. 

Surface  improvements  include  a  $20,000  office  building,  assay-office, 
Wital,  ifv-arehouse,  shops  and  about  25  dwellings  for  employes.  The  operat- 
ic plant  has  steam  power,  a  &-drill  air-compressor,  power-drills  and  one 
^iJMnond  drill. 

The  company  made  a  blufif  at  building  a  smelter,  doing  some  gnding  in 
1901,  but  the  site  lias  been  sold  since,  and  is  occupied  by  the  new  smelter  of 
^  Mammoth  Copper  Co. 

At  the  company's  annual  meeting,  February,  1905,  the  president,  Lawson , 
^"M  authorized  to  build  a  smelter  "according  to  specifications  submitted  by 
Seneral manager  Brown."  There  are  no  evidences  of  this  smelter  materializing. 
There  is  considerable  speculation  as  to  what  has  become  of  the  $972,000  of 
working  capital  intrusted  to  president  Lawson,  several  years  ago.  No  financial 
'^^^ent  has  been  vouchsafed  by  the  \'irtuous  Lawson  for  some  years, 
nwumably  he  has  been  too  busy  writing  magazine  articles  attacking  the 
^l^mated  Copper  Co.  In  order  to  find  funds  to  build  the  new  smelter, 
*ne  Boeton  Stock  Exchange  kindly  permitted  Lawson  to  list  the  balance  of 
||>e  Trinity  stock,  amounting  to  80,000  shares,  eariy  in  1905.  The  Boston 
°***k  Exchange  has  enjoyed  an  exceptionally  good  reputation  heretofore, 
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but  tliis  matter  of  listing  such  utterly  rotten  stock  as  the  Trinity  is  catcuiated 
to  sliake  faitli  in  the  exchange.  What  the  Boston  Stoek  Exchange  needs — • 
and  needii  badly — is  enough  courage  to  back  up  \\s  honest  convictions. 

In  the  prospectus  of  the  Trinity  Copf)er  Co.,  issued  Oct,  20^  1900,  L&wbod 
predicted  that  from  August,  1901,  tlie  net  earnings  of  tlie  company  would  be 
"at  leai^t"  two  or  three  milhons  dolLars  yearly,  and  by  that  time  ''at  lefiiSt" 
$30,0(X>,000  worth  of  ore  would  be  blocked  out.  The  mine  is  satd  to  havo 
been  bought  by  Lawson  for  $165,000  and  a  stock  coni*ideratioii,  and  mhs 
capitalized  at  the  modest  sum  of  six  millions,  that  being  LawBon's  idea  af 
the  "square  detd"  to  liis«  followers, 

Law»on*s  mining  cjireer  is  malodorous.  He  boomed  Arcadian  at  $75»  and 
later  it  went  to  75  cents.  He  unloaded  Butte  &l  Boston  at  a  fancy  price  on  his 
trusting  employers,  the  Amalganmted.  He  gutted  Trimountiiin  and  paid 
dividends  when  the  mine  owed  nearly  or  quite  a  million  dollars.  He  did 
the  dirty  work  for  the  Anm,lgamaied,  and  later  pretended  to  expose  that  com- 
pany. The  Trinity  is  a  fake^  and  the  Boston  Stock  Exchange  is  an  acceasofy 
after  the  fact, 
TRINITY  miflNG  CO.  BIEXICO, 

Office:  care  of  Pierce  Underwood,  140  Dearborn  St.,  Chicago,  Ills. 
H.  C.  Reno,  manager.  The  extensive  advertising  of  this  company  is  pe- 
culiarly tmilluminating,  the  imix)rtant  fact*  given  in  the  two-column  adver- 
tisement of  the  company  consisting  of  the  name  of  the  company,  the  allc^ied 
fact  that  its  property  is  lotsited  in  Sonora,  Mexico,  and  the  company's  desire 
to  sell  itj*  shares  to  the  public,  in  order  to  permit  investors  to  accumulate  large 
profits  suddenly,  h 

TRIUMPH  GOLD^COPPER  CONSOLIDATED  SMELTING,  ■ 

LAND  &  IRRIGATION  CO. 

A  fmud.  promoted  liy  the  notorious  Wm.  F.  Wemse  gang  of  swindlers. 
MINA  TROMPOSOS.  HEXXCO, 

Orticc  and  mine;  care  of  D.  Lms  Frey,  owner,  IJnidn  de  Tula,  Jaliftco, 
Mexico.     Lands^  12  pert enencias,  12  mile?*  east  of  Autldn,  canying  a  30-metro 
vein,  opened  by  a  KXT  .shaft,  developing  ore  assaying  8%  copper  and  30  oi, 
silver  per  ton.     Is  a  yiiiall  producer,  shipping  ore  to  local  smeltefs, 
TROUT  CREEK  COPPER  MINING  CO, 

Letter  returned  unclaimed  from  former  office,  Tacoma,  Wash. 
TROY  COPPER  CO.  ARIZONA. 

Merged,   1902,  in  Troy-Manlmttan  Copper  Oo. 
TROY  GOLD  BONING  CO.  COLORADO. 

Mine  office:  Granite,  ChafTee  C^,,  Colo.     G.   Falconer,  superintendent, 
at  last  accounts.     Ores  carr>'  gold,  silver  and  copper.     Has  steam  power  and 
a  20*ton  roncentrator 
TROY-MANHATTAN  COPPER  CO.  ARIZONA . 

Office:  25  Broadwuy,  New  Yt»rk,  Mine  office:  Troy*  Pitial  Co,,  Aril. 
Emplo;t^  circa  60  men.  Jolin  W.  Sisson,  pre**ident;  Col.  Clias,  H.  Cuttings 
assistant  to  the  pre«^ident  and  general  manager;  Vinct^it  P,  Tonunins,  aeo- 
r^tar>';  Thomi^s  Ivavanaugh,  huperintenduit;  J,  C.  Deviofc>  mine  superintendr 
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ent;  J.  B.  Lunn,  chief  clerk.  Organized  July,  1902,  under  laws  of  Maine, 
with  capitalization  $3,000,000,  shares  $10  par.  Bonds,  $300,000  authorized. 
$78,000«s8ued. 

Lands,  circa  1,200  acres,  in  the  Troy  district,  about  6  miles  northeast  of 
Kelvin,  with  5  claims  more  or  less  developed.  Is  said  to  have  bonded,  for 
$170,000,  early  in  1906,  from  J.  B.  Newman,  40  claims  adjoining  the  Manhattan. 
The  various  mines  have  circa  6  miles  of  workings,  and  the  Manhattan  group 
is  claimed  to  show  500,000  tons  of  6%  sulphide  ore,  which  probably  is  an 
overestimate,  as  to  either  quality  or  quantity,  or  both. 

The  Troy  property,  which  includes  the  Alice  and  other  groups,  with  aggre- 
gate area  of  567  acres,  has  4  shafts,  including  a  dOO'  two-compartment  main 
shaft,  and  about  7,000^  of  tunnels.  The  main  working  tunnel  of  the  Alice  is 
circa  1,700^  long,  intersecting  the  lode  at  a  depth  of  nearly  800^.  It  is  plan- 
ned to  connect  the  mouth  of  this  timnel  with  the  smelter  by  an  aerial 
tram.  Ores  of  the  Alice  are  slightly  auriferous  and  argentiferous  oxides  and 
sulphides,  ranging  8%  to  16%  in  tenor,  smelter  returns  for  1902  having  given 
an  average  of  about  10%  copper.  Vein  is  3'  to  II'  in  width,  increasing  at 
bottom  of  shaft,  where  it  is  very  soft  and  requires  spilling.  The  400^  Sisson 
shaft  shows  a  6'  vein  of  sulphide  ore,  apparently  a  fissure  in  limestone,  said 
to  average  about  5.5%  copper. 

The  Buckeye  has  a  375'  two-compartment  shaft,  in  a  5%  ore  body  having 
a  2f  paystreak  assaying  9%  copper,  and  the  Buckeye  winze  is  said  to  show  a 
25'  vein  of  malachite  giving  smelter  returns  of  6%  to  10%  copper.  On  the 
'91  daim  there  is  a  2^  to  8'  vein  of  wulfenite,  from  which  the  company  plans  to 
produce  commercially,  a  40-ton  concentrator  having  been  built  for  the  pur- 
pose, near  the  Davis  shaft. 

Equipment  includes  2  gasoline  hoists,  a  Leyner  air-compressor  and  an 
electric  plant.  Petroleum  is  used  exclusively  for  fuel.  The  old  60-ton 
■melter,  at  Riverside,  on  the  Gila  river  was  blown  in,  early  in  1901,  and  closed 
down  permanently,  August,  1904.  The  plant  never  ran  regularly,  and  ex- 
perienced much  trouble  from  shortages  of  both  coke  and  water.  The  new 
smelter  was  blown  in  January,  1905,  but  closed  down  after  10  days  run, 
owing  to  serious  washouts  that  prevented  receipt  of  both  coke  and  petroleum. 
Just  why  the  new  smelter  has  not  been  in  blast  since  is  not  apparent.  The  man- 
agement makes  frequent  changes  in  plans  and  at  last  accounts  was  planning  yet 
one  more  reduction  plant.  Company  is  said  to  have  a  molybdenum  refining 
plant,  at  Newark,  N.  J.,  but  this  statement  has  not  been  verified.  Property  is 
75  miles  from  a  railroad,  and  production  cannot  be' put  on  a  satisfactory  basis 
until  rail  connection  are  secured.  Results,  to  date,  have  been  disappointing. 
TRUE  BLUE  COPPER  MINES,  LTD.  BRITISH  COLUMBIA. 

Letter  returned  unclaimed  from  former  mine  office,  Ainsworth,  B.  C. 
TRUST  RUBY  MINE.  COLORADO. 

Letter  returned  unclaimed  from  former  mine  office,  Ouray,  Colo. 
TSCHOUDAK  MINE.  RUSSIA. 

A  small  producer  in  the  Russian  Altai.  Has  a  vein  ranging  up  to  24' 
width,  canying  chalcopyrite,  with  quartz  gangue. 
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TSUBOI BTOTE.  JAPAK. 

Mine  office:  Ts:iboi-mura,  Kume-gori,  Mimasaka,  Japan.  Ore  is  chal- 
copyrite,  associated  with  iron  pyrites,  said  to  average  13%  copper  and  0.2% 
silver,  occurring  in  three  principal  veins  of  2'  to  4'  width,  running  parallel 
to  plane  of  stratification  of  paleozoic  clay-slate  and  schalkstein.  Production, 
1903,  was  218.808  lbs.  fine  copper. 
AKTIEN-GESELLSCHAFT  TUBALKAIN.  GERMANY. 

Mine  office:  Adenau,  Rheinprovinz,  Germany.     Has  ores  of  copper,  lead 
and  iron.     Idle  at  Ust  accounts. 
TUBUTAMA  MINING  &  REDUCTION  CO.  MEXICO. 

Mine   office:  Tubutama,    Altar,    Sonora,    Mex.     Lands,    300   pertenen- 
cias,  including  a  number  of  antiguas,  adjoining  the  Sonora  Mining  &  Milling 
Co.     Property  said  to  be  promising.     Idle. 
TUCK  MINE.  VIRGINIA. 

Owned  by  Pontiac  Mining  Co. 
soci£t]6  d'es  mines  DE  TUCO-CHEIRA.  PERTJ. 

Office:  50,   Blvd.   Hausmann,    Paris,   France.     Mine   office:  Oasilla   10, 
Huaraz,  via  Casma,  Peru.     Capitalisation,  2,500,000  francs. 
TULAROSA  MINING  &  MILLING  CO.  NEW  MEXICO. 

Mine  office:  Tularosa,  Ot^^ro  Co.,  N.  M.     Lands,  sundry  claims,.  10  miles 
from  Tularosa.     Shipped  a  sample    carload  of  ore   to  the    Copper  Queen 
smelter,  at  Douglas,  Arizona,  September,  1905. 
MINA  TULIPAN.  CHILE. 

Mine  office:  Chafiaral,  Atacama,  Chile.  Zoilo  Rojas,  owner;  R.  Olquin, 
superintendent.  Has  steam  power  and  employed  50  men,  at  last  accounts. 
TULLY  COPPER  MINING  CO.  COLORADO. 

Office:  Encampment,  Wyo.  Mine  office:  Pearl,  Larimer  Co.,  Colo. 
Leo  Davis,  president  and  general  nianag(?r;  F.  J.  Lordier,  secretary  and  treaa^ 
urer;  J.  D.  Tully,  superintendent.  Organized  1901,  under  laws  of  Wyoming, 
with  capitalization  $1,000,000,  shares  $1  par.  Lands,  12  acres,  patented, 
also  a  6-acre  millsite,  showing  4  fissure  veins,  carrying  oxide  and  carbonate  ores, 
of  which  one,  opened  by  a  175'  sliaft,  is  said  to  average  25'  width  and  to  carry 
average  values  of  6%  copper  and  $4  gold  per  ton.  Has  steam  power. 
TUNABERG  MINE.  SWEDEN. 

A  Swedish  property,  producing  manily  silver,  with  lead  and  copper  as 
by-products.     Main  shaft  was  588'  deep,  at  last  accounts. 
TUOLUMNE  COPPER  MINING  CO.  MONTANA. 

Mine  office:  Butto,  Silver  Bow  Co.,  Mont.    Organized,  circa  June,  1906, 
with  capitalization  $800,000,  sliares  $1   p:ir.     Lands,  one  fractional  claim, 
in  litigation,  adjoining  holdings  of  the  Nortli  Butt<i. 
TURGOVSKI  WORKS.  RUSSIA. 

Mine  office:  Perm,  Russia.     D.  T.  Zaliarovski^  manager.     Production, 
1900,  was  111.686  lbs.  fine  copper. 
TURK  MINING  A  MILLING  CO.  WASHINGTON. 

Office:  Davenport,    Wash.    Mine    office:  Turk,    Stevens    Co.,    Waah. 


TI'UK-TIVIX  HrrTKS.  no:; 

L  H.  Stiles,  r:u]vrintfnflpnt.     On<  carry  c«>l<l,  copper  and  silver.     Was  dovrl- 
OplTig.  on  :fc  uio«li>r  >v:il<-.  :U  l:-t  :KTOUlits. 

TURQUOISE  COPPER  MINING  CO.  ARIZONA. 

MiiH-  (»llic«^:  (.'rlM.'Oii.  Oif'ni>«\  Ariz.     W.  11.  Mcluttrick,  PupiiTinteiidont, 
at  la^t  :uvoiiiit-j.     l'n>uiiial»ly  i<llr. 

TUSAS  PEAK  GOLD  &  COPPER  MINING  CO.  NEW  MEXICO 

Otti.v:  3«il  Kiv.r  St..  MjiiiM..-.  Mi.h.  Mine  office:  I'rts  IVdniH,  Taoa 
Co.,  N.  M.  Lnui.<  10.  ^Inni-.  jr. -iili-nt ;  (V^^^t:nltim■  FkwiUT,  vkt-pn*sident; 
J.  \S'.  SiU.H:ii.>,  ^♦■^•^^  tiiry;  <»nn  lIo.-*-nl»M.  tii-aMirtr;  Frank  Boltou.  KuptT- 
mttndont;  pn-cvdini:  «>iiin.  r-.  .M:i\  lijumun.  J.  W  Murray,  James  Dt*  Ball  and 
Felix  Gnmt,  dinM.tor^.  Orirair'Z'Ml  uikKt  liiws  of  New  Mexico,  with  capital* 
iiatiou  S2.0CH).(X.KJ,  >liar';^  si  rar. 

I.ands.  13  eluinis.  ana  2'M)  aer*-^,  in  the  Kroinide  district,  circa  14  miles 
west  of  Tros  Pirdra^.  i'ri;:'.ij.al  di-velopnii-nt  is  on  tlie  Tam])a  mine,  naid 
to  show  :i  13' vein  «.i  aurii:  ro'is  and  argentiferous  coppt-r  ore,  carrying  a 
5'  pay-tn.-ak  of  >ni'.-ltiiii:  «»i.'  Mid  s'  of  miiling  ore.  Conij-Kiny  claims  that  .<ome 
ofthrMin-  cani'S  platiin-iii,  td-n  that  tlie  TanijKi  mine  has  u  -JOO'  shaft,  with 
1.W  rtf  workiiii:-.  (..'n-^  an-  nj-orttd  l»y  cnni|<iny  to  as<;iy  /irj  to  44^1  copper, 
loz.  to  1.0  oz.  >ilv.  r  and  ^]  .'JO  to  S3.M)  pold  p«"r  tun.  with  a>says  up  to  2.2 
oz.  platinum  jht  t«in.  and  witii  mon*  nr  lt'>'S  niolyhdenum. 

Tlio  coiiipaiiy  jjas  iii-ialji  »i  a  hyilraulic  ram.  on  Tusas  creek,  and  lias  a 
Wrill  air-ooTiipn->c>r.  At  md  of  ItfO,'*,  management  planned  buildini;  a 
100-fon  mill,  to  do  cu-^toin  work  ai-r».  and  was  said  to  liave  ofden-d  equip- 
ni«'nt  f(ir  sanio, 

TWENTIETH  CENTURY  GOLD  MINING  CO.,  LTD.  ONTARIO  &  ARIZONA. 
Ol?i.>:  20  ]in»ad\vay.  New  Yurk.  \V.  K.  Dtmlap.  president;  (».  Sack. 
niv-pn-sidnnt ;  Dr.  John  (1.  Moihith.  .^eentary;  W.  H«ed  McCalj*-.  trea.sun-r; 
PMviling officers  and  J.  \'.  \V.  Cook,  din'Ctors.  Organized  circa  189S.  under 
1^«?  of  Ontario,  with  capitalization  S2.()0(-).C KK).  shares  SIO  par.  Company 
His  ppjinot.'d  liy  <»ne  AMt!i«»ny  Blum,  a  ra.<cal.  and  piiid  dividends  from  stock 
^K until  Januaiy.  11H)4.  when  Hhnn  dis:ipjKan*<i.  and  the  company  U.rame 
Kiiikrupt.  The  eonniimy  h;is  Ixrii  n-organiz«'d.  I*y  sliareholdcr!:.  with  an 
fntirply  new  and  pn-^iirnahly  liononibit*  manae^nient,  after  more  or  less 
^^jffition  in  the  Cunaihan  High  C(»urt   of  Ju>tice. 

Lands  an*  in  '.^  gii»uf»s.  including  '2  cojuht  claims  in  (.'ochUo  county, 
^nzona,  2t)0  acn-s  of  gold-b€»aring  lands  in  VA  I)<irado  county.  Culif<imia, 
**^  270  acres  of  gold  lands  in  the  Manitou  Lake  region,  Rainy  River  dl-trict, 
Py^t  equipped  with  several  small  buildings. 

^^  BUnES  UNING  &  SMELTING  CO.  ARIZONA. 

Office:  121  Wisconsin  St.,  Milwaukee.  WK    Operating  of!ice:  Tucson, 

™"   Mine  office:  Twin  Buttes,  Pima  Co.,  Ariz.     Employ--  circii  100  men. 

^Jl^fi.  Roses  president;  W.  A.  Barber,  N-ice-pretident ;  prrcj-dine  officer-. 

-  Eb  P.  Hackett,  Edward  P.  I)avis,  RoUn  Nunnmiarhr  r  arid 

~  J.  Blakely,  secrclary;  W.  B.  Hill,  a-i-tai;*  -i-rrr- 

'v;  John  G.   Baxter,  mine    -ufj-rin**  :.df  nt. 

r  IftWB  of  Arizona,  with  capitalization 
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11,000,000,  inpreiised,  circ4i  1905,  to  11,250,000,  shares  81  par.  SUtement  of 
finances,  as  of  date  Dec.  1,  1905,  gave  cash  on  hand,  $18,000,  siBce  which  date 
$250,000  in  treasury  stock  has  been  sold,  and  proceeds  will  be  used  to  finance 
the  company*  WisoonHin  Trui^t  Co.,  Mihvauket^  transfer  agent  and  registrar. 
Atviiiial  meeting,  firj^t  Monday  in  January. 

Land*?,  61  claims,  area  1/250  acres,  partly  patented,  in  the  Helvetia 
district*  28  miles  south  of  TitcBon,  in  the  footliillfi  of  the  Sierrfta  Mountains, 
Property  wa«  first  op>eiied  in  1880,  but  never  was  succej?sful,  owing  to  lack  of 
cash  and  niiiiiagenient,  though  always  consider*-"d  rieh.  Lands  carry  sundry 
fissure  veins  in  limestone,  and  contact  veins  betwe^'n  hmestone  and  granite, 
with  a  hmestone  foot  wall  and  granite"|Xirpli>Ty  Imnging-wall.  Development  ia 
by  a  200'  sliaft,  with  5*^0'  of  laterals,  on  the  Senator  Morgan  mine,  showing  a 
vein  of  25'  average  width,  with  proven  depth  of  95'  and  proven  length  of  SOO*, 
carrying  sulphide  ore  of  circa  10%  copper  tenor  in  the  bottom  ^^'orkingB. 
The  Ci>pper  CUjuuv*  mine  is  opened  by  a  415'  sliaft,  with  450*  of  lateraU, 
sliaft  jm^isiiig  tlirough  a  30'  iron  cupping  and  2(X)'  of  carbonate  ore,  and  on  the 
3O0'  level  a  cro.sscut  f>as*-d  t  tiro  ugh  35'  of  marcasite,  carrj'ing  kidneys  of 
itludeocitc,  and  a  crosscut  on  the  400'  level  encount<Tt»tl  a  ledge  of  soft 
leached  ore,  considered  decidedly  promising.  The  Cop|>t*r  King  mine  hsks  a 
250^  sliaft,  mth  250'  of  laterals,  showing  carbonates  in  the  upper  workings, 
with  sulphides  coining  in  at  the  bottom,  the  sihowing  being  priHiiising.  The 
various  properties  of  the  company  have  about  one  mile  of  undergrcmnd  work- 
ings, estimated  to  give  50,000  tons  of  ore  blocked  out  for  stoping,  with  10*000 
tons  on  the  dumps,  ore  averaging  circa  7%  copper  and  1.85  oz,  silver^  with 
traces  of  gold. 

Equipment  includes  a  small  steam  plant  at  the  Moi^n,  and  ga^^line 
power  at  the  Copper  King  mine.  During  1906  tlie  company  will  ini^taU  » 
new  miiehinery  plant  at  the.  Morgan,  to  include  300-h.  p.  boilera,  a  double- 
dnim  hoi-st  good  for  3,000',  and  an  S-drill  IngersoU-Rand  air-oompneetfor. 
The  property  has  14  buildings,  including  a  maeliine  ijhop,  smithy,  engtnl^- 
hou«4ei<,  store,  etc.  Wat^ir  for  a  5meit<;r  can  be  secured  from  the  Sant^  Crua 
river*  5  miles  distant. 

The  company  has  a  private  rail  line,  known  as  the  Twin  But  tea  Railroad, 
27  mileK  in  length,  from  Tucson  to  Twin  Buttes,  which  was  completed  to  the 
mine4  circa  July  1  WO.  This  line  \rill  bt*  extended,  eventually,  toward  Nogalefi. 
Equipment  includes  1  locomotive  and  3  fiat-i-ars,  to  be  increased  m  cir- 
cumstances may  warrant.  Fuel  la  wood,  to  be  replaced  by  petroleum,  as  soon 
a«»  pcKi^ible. 

The  company  planned  shipping  circa  200  tons  of  ore  daily,  mainly  heavy 
sulphideit,  with  a  little  oxidized  ore,  during   tatter  part  of  1906.     Manage^ 
ment  is  good,  and  prop^^rty  is  considered  promising, 
TWm  CITY  DEVELOPMENT  CO.  COLORADO. 

Office:  care  of  C,  O,  Patton,  secretary  and  tneasiirer,  Chicago,  Ills, 
Letter  returned  unclaimed  from  former  mine  office,  Turret,  Chaffee  Co..  Colo. 
W  J,  J.  Root,  pn^'sident;  J  ,1.  New,  general  manager.  Lands,  5  patent4Kl 
daimsj  known  as  the  Vivandierc  group,  apparently  leased  to  the  Vivandierv 
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ConsolidAted  Mining  &  Smelting  Co.,  also  the  Twin  City  group,  13  claims, 
and  the  townsite  of  Mimieapolis.  Mine  is  opened  by  a  615'  shaft,  and  has 
considerable  development.  Equipment  includes  a  25-ton  concentrator 
planned  to  be  enlarged,  eventually,  to  50  tons  daily  capacity,  which  puts  about 
10  into  1,  when  working. 
TWIN-EDWARDS  COPPER  MINE  CO.  NORTH  CAROLINA. 

Office  and  mine:  Greensboro,  Guilford  Co.,  N.  C.     Organized  September, 
1902,  with  capitalization  $100,000,  shares  $100  par.     Lands  are  sundry  old 
properties,  including  the  Twin  mine,  with  an  18'  vein,  which  was  worked  pre- 
vious to  the  American  Civil  War.     Has  steam  power. 
TWO  BIT  GOLD  &  COPPER  MINING  CO.  COLORADO. 

Supposed  to  have  had  claims  in  the  Two  Bit  district  of  Colorado. 
TYEE  COPPER  CO.,  LTD.  BRITISH  COLUMBU. 

Offices:  45,  Leadenhall  St.,  London,  E.  C,  Eng.  Mine  office:  Dimcans, 
Vancouver  Island,  B,  C.  Works  office:  Ladysmith,  Vancouver  Island,  B.  C. 
Thomas  Headland  Wilson,  chairman;  preceding  officer  Ludwig  Loeffler, 
Albert  Straube,  Nicol  Brown  and  Harry  Von  Berg,  directors;  Clermont 
Livingston,  general  manager;  Edward  Christopher  Musgrove,  mine  superin- 
tendent; Wm.  James  Watson,  smelter  superintendent. 

Organized  April  4,  1900,  under  laws  of  Great  Britain,  with  capitali- 
zation £180,000,  shares  £1  par.  Dividends  were  10%  in  1904  and  10% 
in  1905. 

Lands,  13  claims,  crown-granted,  area  342  acres,  also  a  45-acre  smelter- 
site,  60-acre  tramway  terminal  and  800  acres  timber  lands,  all  in  the  Somenos 
district,  adjoining  the  Lenora  mine,  on  Mt.  Sicker,  circa  11  miles  north- 
west of  Duncans,  and  about  80  miles  from  Vancouver.  Country  rocks  are 
flchistsand  diorite,  carrying  lenses  in  banded  schists,  the  schists  themselves  car- 
rying up  to  2%  copper,  with  small  gold  and  silver  values,  and  being  suitable  for 
fluxing.  Ore  averages  4%  copper,  2.5  oz.  silver  and  $3  gold  per  ton,  also 
carrjring  circa  38%  barium  sulphate,  and  about  7%  zinc,  rendering  the  ore 
refractory  in  smelting.  That  it  is  so  well  smelted  is  a  great  credit  to  the  local 
management  of  the  company. 

The  main  shaft  is  1,000^  deep,  showing  a  3'  ore  body  on  the  1,000  level. 
No.  2  shaft  is  200^  deep,  and  No.  3  shaft,  on  the  XL  claim,  with  2  compart- 
ments, is  150^  deep,  and  is  to*  be  deepened.  The  mine  has  about  2  miles  of 
underground  workings,  showing  about  a  year's  supply  of  ore,  though  esti- 
mated by  Mr.  Fred  O.  Harvey  at  12,000  tons  only. 

Equipment,  at  the  mine,  includes  5  boilers,  20-h.  p.  and  50-h.  p.  hoists, 
5-drill  and  10-drill  air-compressors,  and  a  pumping  plant  raising  100,000 
gallons  daily  in  a  single  lift  of  1,000^.  There  also  is  a  sawmill  and  an  ore- 
dressing  plant  at  the  mine.  The  concentrator,  at  the  main  shaft,  has  a 
No.  4  Gates  crusher,  Blake  crusher,  grizzley,  rolls,  grinders,  Snyder  auto- 
matic samplers  and  an  ore-sorting  belt.  From  the  sorting-belt  ore  is  de- 
livered to  100-ton  ore-bunkers,  and  thence  to  a  3}^-mile  aerial  tram  with 
half-ton  buckets,  operated  by  a  4-h.  p.  engine  for  starting,  gravity  fumish- 
iof  the  motive  power,  there  being  a  drop  of  2,000^  between  the  mine  $nd 
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the  400-ton  ore-bunkers  at  the  lower  tenninus  of  the  line,  on  the  Esqtii- 
mault  «Sf  Naiu^nio  railway.  From  the  lower  bunkers  ore  is  carried  17  tmles, 
by  rail,  to  thi*  snii*ltpr.  in  30-ton  Ixjttom-duinping  cars.  BtiUding»  at  tlie 
mines  include  an  engine-liousi",  lx>ilf>r-hous(;,  smithy,  carpenter  shop,  store, 
boarding-house  und  bunk-hou^%  all  of  wcmkI. 

The  smelter,  at  Ladysmitli,  is  well  located,  having  a  45-acre  site  on  Oyster 
Harbor.  A  notal^Ie  featun^  of  these  workis  is  tlie  roaHt-yard,  Ores  are  dumped 
from  the  milroad  hopper-cars  into  sixteen  100-ton  recei\ing  bins,  ^ilh  hop- 
per-bottoms and  screen-tops,  latter  set  at  angle  of  40°,  all  fines  under  %' 
mesh  falling  into  separate  compartmenta  built  in  the  center  of  each  bin. 
The  level  of  the  roast-yard  is  alx>ut  8'  below  the  tram-tracks  running  under  the 
receiving  bins.  The  yard  lias  6  permanent  trestles,  GC  apart  from  center  t-o 
center,  and  at  right  anglers  to  the  permanent  trestles  are  6  trenches,  each  4' 
deep  and  40'  from  center  to  center.  Between  the  permanent  trestlefi  are 
movable  bridges,  traveling  on  wheels,  thc«e  being  trussed  so  as  to  clear  the 
roast-heapvS  below,  Botli  permanent  trestles  and  movable  bridges  h&ve 
tram -tracks,  with  turntables,  over  which  travel  side-dumping  ore-cars, 
which  thus  obtain  easy  access  to  every  square  foot  of  the  roast-yard. 
Roast-heaps  are  built  up  automatically  by  dumping  the  tram-cars,  each 
heap  averaging  24x50'  sii&e  on  the  bottom,  l>y  7'  height,  and  containing  an 
average  of  SOO  tons,  Eiach  roast-Jieap  requires  an  average  of  8  cords  of 
wood,  and  bums  about  3  weeks,  reducing  the  sidphur  contents  to  about  5% 
Tlie  system  works  perfectly,  ointering  being  reduced  to  a  minimum.  When 
roasted^  ore  fs  shoveled  into  2J4-ton  ore-t^rs,  traveling  on  tram-linea  laid  in 
the  bottom  of  the  trenches  before^  mentioned,  tops  of  cars  being  on  a  level 
with  bottoms  of  the  roast-heaps.  Roasted  ore  is  trammed  to  the  bumt-ore 
bins,  1,500^  distant  and  just  behind  the  blast-fumaoe  building,  there  being 
eighteen  50-ton  bins,  with  central  twttom-flischarge  gtites,  emptying  into  tram- 
cars  running  over  scales  to  the  charging-floor  of  the  fumat-ie.  The  Tyee  roast- 
yard  is  the  best-plannctl,  taking  aU  things  into  consideration,  of  any  in 
ejcistence. 

Tlie  smelting  p>hint,  terraced  throughout,  to  permit  handling  of  material 
by  gravity,  1ms  a  56x81'  furnace  building,  of  wood,  with  a  20Q-ton  Alias- 
Chalmers  water-jacket  blaat-fumace,  42x120^  at  the  tuyeres,  using  a  hot 
blast,  witli  room  for  a  second  furnace  of  the  same  size.  The  furnace  has  a 
water-jacket  forehearth  for  matte,  slag  skinmiing  int^  a  settler  and  thanoe 
into  a  sluice,  where  granulated  and  washed  away  by  running  water*  The 
dust-flue,  8x11x165',  arched  over  with  corrugated  iron,  leads  to  a  90'  smokt^- 
stack,  of  7'  diameter.  The  furnace  reduces  9.45  tons  of  ore  and  flux  with  one- 
ton  of  coke.  The  reduction  plant  also  includes  a  complete  samplmg  mill, 
briquetting  plant  for  fines,  electrolytic  assay  plant  and  an  electric  light 
plant.  The  plant  also  doeii  some  custom  business,  handling  ones  from  British 
Columbian  and  AhiKkan  mines,  and  sells  its  product,  a«  a  60%  matt€>t  to 
American  smelters  ha\dng  bessemerizing  works. 

Production,  for  the  calendar  year  1906,  was  3,039,398  lbs.  fine  copper* 
103,474  oz.  fine  silver  and  5,952  oz.  fine  gold,  as  compared  with  5,120,870  lb§» 
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copper,  179,760  oz.  silver  and  11,088  oz.  gold  in  1904,  the  falling  off  being  due 
to  the  inability  of  the  mine  to  furnish  as  much  ore  as  could  be  used  to  ad- 
vantage. The  management  is  excellent,  and  it  is  to  be  hoped  that  the  work 
now  under  way  at  the  mine  may  lead  to  the  development  of  larger  ore  bodies, 
to  replace  the  partially  exhausted  reserves. 
TYRONE  DEVELOPMENT  CO.  NEW  MEXICO. 

Office:  care  of  Chester  A.  Congdon,  Duluth,  Minn.  Mine  office:  Silver 
'  City,  Grant  Co.,  N.  M.  A  close  corporation,  organized  June,  1906,  with 
capitalization  $300,000,  shares  $10  par,  by  Thomas  F.  Cole,  John  D.  Clark, 
James  L.  Norman,  Lee  W.  Farmer,  James  Wanless,  W.  W.  Billson  and  Chester 
A.  Congdon,  to  develop  sundry  prospects  in  the  Silver  City  district. 
TZAREVO-ALEXANDROVSKI  WORKS.  SIBERIA. 

Office,  mine  and  works:  Semipalatinsk,  Siberia.     Mines  are  said  to  be 
rather  promising,  though  slightly  developed,  giving  an  average  annual  pro- 
duction of  circa  500,000  lbs.  fine  copper. 
UBEHEBA  COPPER  CO.  CALIFORNIA. 

Capitalization  $1,000,000,  shares  $1  par.     Lands,  sundry  claims,  about 
50  miles  south  of  Goldfield,  Nevada,  in  the  Ubeheba  Mountains,  near  Death 
Valley,  Inyo  county,  California,  said  to  show  veins  of  8'  to  50'  width,  carrying 
auriferous  and  argentiferous  ores,  up  to  20%  in  copper  tenor. 
UDO  MINE.  JAPAN. 

Mine  office:  Usagi-mura,  Hikawa-gori,  Izumo,  Japan.    Ores  are  chalcopy- 
rite  and  bomite,  accompanied  by  hematite  and  limonite,  occurring  in  a  vein 
of  y  to  18'  width  and  320'  length.   Was  worked  extensively,  1870-1881,  but 
present  production  is  trivial,  mine  being  nearly  exhausted. 
UGURCHAISKA  &  GALIZURSKI  MINES.  RUSSIA. 

Office:  care   of   G.   Chaimazidi,  manager,  Batum,  Russia.      Kunderov 
Bros.,  owners.      Mines,  in  the  government  of  Ellzabethpol,  are  small  pro- 
ducers only. 
UINTAH  COPPER  SUMMIT  CQ.  UTAH. 

Office:  25  Equitable  Bldg.,  Boston,  Mass.     Mine  office:  Vernal,  Uintah 
Co.,  Utah.     W.  M.  Payson,  treasurer.     Country  rock  is  cherty  limestone, 
carrying  pockets  of  malachite  and  chalcocite.      Property  is  known  as  the 
Dyer  mine,  and  has  been  idle  several  years. 
UNTTAH  MINING  &  MILLING  DEVELOPMENT  CO.  UTAH. 

Letter  returned  from  former  mine  office,  Bingham  Canyon,  Salt  Lake 
Co.,  Utah.     L.  C.  Moore,  general  manager;  F.  D.  McNeill,  superintendent. 
Is  said  to  have  bought  the  Castro  group,  opened  by  a  700'  tunnel,  at  Bingham 
Canyon,  1905.    Apparently  is  some  relation  to  the  Castro-Grecian. 
ULCAHOMO  MINING  &  MILLING  CO.  WYOMING. 

Office:  care  of  Le  Roy  Grant,  president  and  general  manager,  Cheyenne, 
Wyp.    Lands,  11  claims,  area  220  acres,  l}4  miles  from  the  Strong  Copper 
Mining  Co.,  in  Natrona  oounty,  Wyoming,  opened  by  shafts  of  35^  and  lOO', 
and  equipped  with  a  small  steam  plant. 
ULID  A  GROUP*  CALIFORNIA. 

Offiee:  care  of  Wm.  L.  Hunter,  owner,  Lone  Fine,  CaL    Lands,  8  claims, 
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m  Inyo  county,  Califorfib,  showing  contact  veins  between  limestone  and 
granite,  carrying  auriferons  an(i  argentiferous  malachite  and  tetrahecbite, 
with  occasional  cuprite.     Has  made  small  smelter  shipments  of  hand-6ort«d 
high-grade  ore.     Idle. 
UNAWEEP  COPPER  MINING  d  MILLIlfG  CO.  COLORADO. 

Office:  care  of  James  V.  HoNvard,  secretary,  Grand  Junction,  Colo,    Or- 
ganized under  laws  of  Colorado,  with  cfipitalization  1500,000,  sliares  $1  par 
Lands,  t>  claims  and  a  miltsitf,  in  the  Una  weep  district^  slightly  devebped. 
Has  steam  power,     Prestirnably  idl(\ 
mfCLE  SAM  CONSOLIDATED  MINING  CO.  TJTAK 

Mine  office:  Eurt^ka,  Juab  Co.,  Utah.     Ores  carry  gold,  silver,  copper 
and  leiuL     Has  ste^m  power. 
UNCLE  SAM  COPPER  CO.  ARIZONA. 

Office:  1743  West  25th  St.,  Los  Angeles,  Oftl.  Mine  office:  GUbert, 
Yavapai  Co,.  Ariz.  Milo  Baker,  president;  W,  T.  Somes,  secretary,  treas- 
urer and  general  manager.  (Organized  July.  1901,  under  laws  of  Arizona, 
with  capit4ilij!ation  $l,fX>0,000,  shares  Si  par.  Landi?,  6  patented  claims, 
artia  circa  100  acre^,  12  milcK  from  a  railroad,  showing  several  ore  bodies, 
of  which  one  ^las  a  188'  shaft,  showing  a  5'  to  6'  ore  body,  giving  assays 
of  $20  to  $40  per  ton  in  copper,  gold  and  silver,  nniainly  from  oxidized  ores, 
with  some  sulphides  carrying  high  values  in  gold  and  silver.  Idle  for  sev- 
eral ycar^,  but  company  hope.s  to  resimae  work,  late  in  1906, 
UNDERLAY  MINE.  AUSTRALIA. 

Mine  olfic<*:  Dandaloo,  New  South  Wales,  Australia »     I^and:^,  eirca  "20 
miles  west  of  Dandaloo,  adjoin  the  Mount  Royal  mine,  showing  a  %5'  vein 
carrying  high-grade  oxide^  carbonate  and  sulphide  ores,  mnging  up  to  40% 
in    copper    tenor. 
MINAS  UNI6n  y  COKSTANCIA,  MEXICO. 

Office  and  mines:  Ind^,  Durango,  Mexico.  Reinaldo  E.  A\ila,  gen- 
eral manager.  Mines  were  opened  in  the  Sbtteenth  Century,  Country  rock 
is  andesite,  showing  9  ore  bodies,  carrying  chalcopyritc,  galena  and  aplial* 
erite,  associated  with  iron  pyrites.  On*  Ixnly  under  development  averages 
2  nietres  width  and  is  opened  by  a  shaft  of  18m.  and  tunnels  of  70m.  and 
100m.,  developing  first-grade  ore  averjiging  43%  lead.  100  oz,  silver  and 
54  02.  gold  per  metric  ton,  and  second-grade  ore  averaging  4%  copper  and 
20  02.  silver  per  ton,  latter  showing  a  little  native  copper.  Smelter,  4  miles 
from  the  mine,  has  two  30-ton  wat4*r-jacket  blast-furnaces,  shipping  matte 
to  the  AguascaUent<^&  works  of  the  American  Smelting  &  Refining  Co.,  for 
conversion  and  refining, 
UNION  COPPER  LAND  &  MINING  CO.  MICHIGAN. 

Office:  60  State  St,,  Boston.  Mass.  Mine  office:  Calumet.  Houghton 
Co,,  Mich.  H.  F.  Fay.  president;  Geo.  G.  Endicott,  secretary  and  trea^iurer; 
James  Chynowcth.  superintendent;  preceding  officers,  John  C.  W'atson, 
Rogers  L,  Barstow  and  C,  D.  Coffin,  dinectors;  J.  Abner  Sherman,  knd  agent. 
Organized  1863,  and  reincorporated  1893,  under  kws  of  Michigan,  mxh  ca(>- 
italis&tioR  $2,500,000,  sliares  $25  par;  issued  $2,000,000.     Annual   mcetiAg, 
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fourth  Thursday  in  March.  Old  Colony  Trust  Co.,  Boston,  registmr.  Net 
expenses  for  1905  were  $5,784.17,  leaving  a  cash  balance,  at  end  of  year, 
of  $63,723.42. 

Lands»  circa  200  different  parcels,  area  upward  of  7,000  acres,  practic- 
ally all  on  the  mineral  belt,  in  Keweenaw,  Houghton,  and  Ontonagon  coun- 
ties, Michigan,  much  of  the  land  beiog  covered  with  valuable  timber,  includ- 
ing inne,  hemlock  and  hardwood,  mainly  the  latter.  One  tract  of  160  acres 
is  under  option  to  the  Erie-Ontario  Development  Co.  The  construction 
of  the  Keweenaw  Central  lailway  will  add  greatly  to  the  prospective  value 
of  the  company's  holdings  on  Keweenaw  Point. 
UinON  COPPER  MnUNG  CO.  CALXFORBIA. 

Office:  care  of  Estate  of  Fiedk.  L.  Ames,  Boston,  Mass.  Mine  office:  Copper- 
opolis,  Calaveras  Co.,  CaL  David  Ross,  superintendent.  Controlling  stock 
interest  is  owned  by  the  Ames  Estate,  Boston.  LAnds  include  the  Union,  Key- 
stone and  Empire  mines,  also  2  claims  adjoining  the  Alto,  in  Del  Norte  county, 
California.  Mines,  opened  1861,  were  considerable  producers,  paying  fair 
dividends,  drca  1861-1866.  Formation  is  a  black  pyritous  slate,  in  amphib- 
olite  schists,  this  belt  running  from  Tuolumne  county,  on  the  south,  through 
Calaveras  into  Amador  county,  on  the  north.  The  vein  of  pyritous  slate 
is  33'  to  40^  wide,  with  strike  of  2Xf  East  of  South  and  a  dip  of  30°  to  the 
East.  Ore  occurs  as  lenses  of  ly  average  width,  connected  by  stringers, 
main  lense  being  2^  to  40^  wide  and  600^  long.  The  alteration  zone,  drca 
SO'  in  depth  only,  carries  rich  oxides  and  carbonates,  and  some  native  cop- 
per, below  which  occurs  chalcopyrite,  carrying  neither  gold  nor  silver,  and 
unusually  free  from  arsenic,  antimony,  bismuth  and  other  imdesiraUe  ele- 
ments. So  pure  is  the  ore  that  the  blister  copper  therefrom  makes  good  wire- 
bars,  without  electrolytic  refining.  Ore  is  classified  in  two  grades,  as  smelt- 
ing ore  of  10%  to  11%  copper  tenor,  and  as  leaching  ore  carrying  5%  to  5.5% 
copper.  Main  shaft,  60^,  is  bottomed  in  a  15^  lense  of  medium-grade  ore, 
and  the  mine  has  a  mile  of  openings  in  ore.  Equipment  includes  a  hoist, 
pumps,  etc,  with  necessary  mine  buildings.  Has  a  100-ton  Orford  smelter, 
installed  1889.  Operations  were  confined,  for  many  years,  to  producing 
cement  copper,  by  leaching  the  old  dumps,  which  are  extensive.  At  last 
accounts  smelter  had  been  overhauled,  a  90^  steel  gallows-frame  built,  the 
main  workings  cleaned  out  and  retimbered,  and  plans  laid  for  an  active 
campaign  of  production. 

umoir  COPPER  mhung  co.  north  carouna. 

Office:  52  Broadway,  New  York.  Mine  office:  Gold  Hill,  Rowan  Co., 
N.  C.  Calvin  H.  Allen,  president  and  treasurer;  Temple  T.  Berdan,  secre- 
tary; preceding  officers,  T.  C.  Buck,  Jr.,  Berlin  C.  Brown,  D.  D.  Drummond, 
R.  P.  Doremus,  E..  Fletcher,  Jr.  and  H.  F.  Warren,  directors;  H.  L.  Gris- 
wold,  superintendent.  Organized  1809,  under  laws  of  New  Jersey,  with 
capitalization  $3,000,000,  shares  $10  par. 

Lands,  circa  1,150  acres,  about  15  miles  from  Salisbury,  in  Rowan  and 
Cabarrus  counties,  North  Carolina,  well  watered  and  timbered,  showing 
3  copper  veins  and  one  vein  each  of  copper,  gold  and  silver,  with  a  little  woik 
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done' on  the  silver  and  gold  veins.  Principal  mining  development  has  been 
on  the  *'Big  Cut"  copper  vein,  which  has  10  shafts,  of  ISC'  to  eSCy  depth, 
along  the  strike  of  the  vein  for  a  distance  of  nearly  a  mile.  The  upper  levels 
show  an  ore  body  of  2(y  to  40^  width,  carrying  oxidized  ores  and  a  little  na- 
tive copper,  ore  on  the  lowcu*  levels  being  chalcopyrite,  with  quartz  gangue, 
in  a  vein  of  8'  to  16'  width,  with  slate  walls.  Mine  was  claimed  to  average 
10%  copper,  3  oz.  to  30  oz.  silver  and  $1.50  to  $7.50  gold  per  ton,  but  a  care- 
ful sampling,  by  Dr^  A.  R.  LeDoux,  gave  averages  of  4.4%  copper,  4  oz. 
silver  and  40  cents  to  $1.20  ^old  per  ton.  Ore  occurs  as  lenses  and  chutes, 
in  a  mineralized  zone,  the  lenses  averaging  about  lOO'  in  length. 

The  machinery  plant  is  extensive,  but  poorly  planned,  including  27 
boilers,  18  hoists,  3  air-compressors  and  an  electric  light  plant.  The  prop- 
erty has  4  dams,  with  storage  capacity  for  3  months*  operations,  and  a  25,000^ 
sawmill.  Buildings  include  a  45x70^  machine  shop,  40x60'  smithy,  iron 
and  brass  foundry,  concentrator,  smelter,  sundry  engine-houses  and  boiler^ 
houses,  stable  for  400  horses  and  mules,  office  building,  50-room  hotel  and 
130  dweUings. 

The  reduction  plant  includes  a  concentrator  and  smelter,  latter  having 
roasters  and  two  40-ton  blast-furnaces,  blown  in  September,  1901,  and  blown 
out  June,  1902. 

Company's  affairs  were  badly  muddled  by  the  former  management, 
which  apparently  was  interested  mainly  in  the  stock-market.  The  mine 
has  been  worked  on  a  small  scale  since  the  smelter  was  blown  out,  and  is 
sending  silicious  concentrates,  for  fluxing,  to  the  Tennessee  Copper  Co.,  be- 
ginning with  shipments  of  375  tons  in  March,  and  increasing  to  1,100  tons 
in  August,  1905,  production  of  the  year  being  estimated  at  850,000  lbs. 
fine  copper.  The  management  levied  a  voluntary  assessment  March  20, 
1906.  Property  is  considered  of  considerable  promise,  if  extensively  devel' 
oped,  given  a  modem  equipment,  and  worked  with  a  view  to  mining  profits, 
rather  than  stock-market  profits 
UWION  COPPER  MUHNG  CO.  WTOMIIIG. 

Office  and  mine:  Encampment,  Carbon  Co.,  Wyo.  Henry  C.  Hedges, 
president;  A.  E.  Mosicr,  secretary.  Organized  under  laws  of  Wyoming, 
\iith  capitalization  $1,000,000,  shares  $1  par.  Lands,  100  acres,  3  miles 
from  Encampment,  slightly  developed.  Has  steam  power.  Property  is 
well  regartled.  Idle. 
UNION  COPPER  SMELTER  CO.  ARIZONA. 

A  fraud.     Same  as  Union  Copper  Smelting  Go. 
UNION  COPPER  SMELTING  CO.  ARIZONA. 

A  fraud,  promoted  by  the  notorious  Wm.  F.  Wemse  gang,  of  St.  Louis 
UNION  DEVELOPMENT  CO.  CALIFORNIA. 

Tetter  returned  unclaimed  from  former  office,  Boston,  Mass.  Property 
>>'as  the  Juanita  claim,  in  the  Morrow  district,  26  miles  east  of  Johannesburg, 
San  Bernardino  county.  California,  sho\\'ing  a  contact  vein,  between  granite 
and  limestone,  carry  in  p:  auriferous  chalcopyrite,  with  taloose  gangue,  opened 
by  4  shafts,  deepest  212'.     Idle  some  years. 
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UHIOH  ORE  EXRACnOV  ft  REDUCTIOH  CO.  COLORADO. 

Reorgamied,  cim  1905.  &s  Nuiooml  Radium  db  Copf^x  C<x 
DIIITED  ALKAU  CO.,  LTD.  SPAIH. 

Offices:  St.  Helens.  Fngbnd.  Mioe  odke  Huelv^t,  Spadn.  Wm.  GuthiW 
Bowie,  mine  manaper.  CapitaliiauoQ,  £S.7oiUXXl.  Has  paid  19"^  on 
common  stodc,  since  1S90.  Gompanr  is  a  chemical  and  manufactunng  cor- 
poration, with  which  copper  mininc  is  merely  a  imall  branch  of  the  g^^neial 
business,  and  controls  46  ^ubsidianr  works  and  companies,  some  of  gneat  siae. 
Has  large  works  at  St.  Hdms.  Runcorn.  Flint.  Widnes  and  Gla5f9>w.  ni^Hg^ 
extensive  use  of  Spanish  and  Pbrtugoesae  pyrites,  which  aie  burned  for  sul- 
phur, the  dnder  of  the  cupriferous  prrites  being  leached  for  copper. 

The  principal  coppn"  property  S  the  company  is  the  Monte  Rubio  group 
hdd  mider  lease  from  C.  ^  J.  SuiMleim,  this  including  the  Monte  Rubio, 
Gibraltar  and  Atbalcal  ArbaVal  mines,  having  a  combined  area  of  circa  100 
hectareas,  at  Faimo^,  Huelra,  Spain.  These  are  ancient  properties,  worked 
only  to  the  levd  of  the  nearest  stream,  in  the  Roman  era,  the  old  workings, 
though  comparatrrdy  superficial,  disdosing  enormous  masses  of  ore.  occurring 
as  oxides,  carbooates,  sulphides  and  sulphate,  with  gangue  of  iron  on?,  indicat- 
ing the  existoftoe  of  hLrgR  bodies  of  unaltered  iron-copper  sulphides  at  greater 
depth. 

The  eompany  also  leases  £1  Tinto  and  La  Santa  Rosa  mines,  with  ad- 
joining properties,  area  141  hectarea^,  at  Zalamea  la  Real,  Huel\'ay  Spain« 
from  the  Sodedad  de  las  Minas  de  Gobre  Tinto  y  Santa  Rosa.  Company 
also  has  sundry  undeveloped  mineral  leases  on  the  river  Guadiana.  and  has 
a  22-kilometre  railway  from  Monte  Rubio  to  Goifia  Veral,  on  that  river,  with 
wharves  for  shipping  ore  to  Great  Britain.  A  9-kilometre  Bleichert  aerial 
tram  ooimects  the  mines  with  the  raflway  at  Calafias.  Production,  1904, 
was  86  long  tons  of  cement  copper  and  31.394  tons  cupriferous  pyrites. 
UHTTED  ARIZONA  COPPER  CO.,  LTD.  ARIZONA. 

Offices:  3S,  Broad  Street  Ave.,  London,  E.  C.,  £ng.  Rt.  Hon.  Eari  of 
Orford,  chairman:  W.  P.  Guthridge,  mine  manager:  J.  F.  Shearer,  secretary. 
Organized  Oct.  15,  1902,  with  capitalization  £200.000,  shares  £1  par:  issued, 
£160,000.  Lands,  500  acres,  in  Pinal  county.  Arizona,  said  to  have  been 
bought  for  £160,000  cash,  canying  auriferous  and  argentiferous  copper  ores. 
Main  shaft,  600^,  is  said  to  develop  considerable  ore  bodies.  Equipment 
includes  a  30-ton  smelter,  and  erection  of  a  100-ton  smelter  and  leaching 
plant  has  been  contemplated,  for  several  years,  but  has  not  materialized. 
Ore  smelted  in  the  past  is  said  to  have  averaged  9^  copper,  with  considerable 
goVl  and  sflver  vahies.  Management  claims  that  woric  is  in  progress.  Re- 
garded with  suspicion. 
UNITED  BINGHAM  CONSOLIDATED  MINING  CO.  UTAH. 

Tentative  title  for  proposed  consolidation  of  the  United  Bingham  Gold  A 
Copper  Mining  Go.  and  Sflver  Shield  mine. 
UNITED  BINGHAM  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  Salt  Lake  City,  Utah.  Mine  office:  Bingham  Oanyon,  Salt  Lake 
Co.,  Utah.    Louis  Moore,  president;  A.  Hanauer,  Jr.  secretaiy:  Harry  Joseph, 
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•UperinteBdent,  Lands,  several  fjateot^d  clttims,  partly  developed  by  tKe 
finowstoim  tunnel,  which  has  opetiekd  a  4'  vein  assaying  2%  copper,  25%  lead 
and  op  to  $8  gold  per  ton.     Presumably  idle* 

wmEn  FurA  mms.  mextco. 

Office:  1   Exchange  Place,  Jersey  City,  N.  J.     Organized  1903,  under 
laws  of  New  Jersey^  with  capttali^ntion  $300,000^  shares  $1  par,  to  mine 
copper  and  otl^r  ores  in  Mexico.     Apparently  abortive. 
XrniTED  COPPER  CO.  ARIZOHA. 

Prcauniably  dead.     Organized   Nov.  8.    1899,  under  law»  of  Arizona, 
with  capitalization  $50,000.    Chaa.  M.  Moore,  secretary;  Andrew  A.  Me>er, 
treasurer. 
UNITED  COPPER  CO.  MONTANA 

Office:  42  Broadway,  New  York.  F.  August  Heinise,  president  and 
general  manager;  Arthur  P.  Heinze,  vice-president;  John  MacGinnis  second 
vice-preaident ;  preceding  officers,  Stephen  E,  Nu-sh,  Isaac  S.  Taylor,  Freder- 
ick A.  Martens,  G,  ReusenSp  Otto  C.  Heiixze  and  Max  N.  Schultz^  directors; 
Stanley  Gifford,  secretary  and  treasurer.  Organize*!  April  28,  1902,  under 
law3  of  New  Jersey,  with  capitalization  $SO,tM:)0,000,  shares  $100  par,  in 
S5,000»000  preferred  6%  cuniukt  ive  sliares  and  $75,000,000  common  (shares, 
of  which  all  the  preferred  stock  and  $45,000,000  of  common  stock  liave been 
issued.  American  Loan  &  Trust  Co.^  Boston,  C.  S.  Buekinglmm,  42  Broad- 
way, New  York  and  Union  Tnist  Co.,  New  York,  transfer  agents;  Metro^ 
poUtan  Trust  Co.,  New  York,  Old  Colony  Trust  Co,,  Boston,  and  Fidelity  Tmst 
Co.,  Pittsburg,  registrars.  Annual  meeting,  first  Wednesday  in  June.  Stock 
is  listed  on  the  Boston  and  Pttlsburg  stock  cxclianges. 

Preferred  stock  is  redeemable  at  $125  per  share,  in  full  or  any  portion 
thereof,  upon  any  dividend  date,  by  the  company  giving  3  months'  notice, 
and  it  is  probable  that  a  portion  of  the  preferred  stock  will  be  retired  November 
15,  1906.  The  board  of  directors  has  power  to  fL\,  detcnnine  and  vary 
the  dispoaition  of  any  surpluti,  etc.^  from  time  to  time,  the  powers  of  the  board 
being  practically  absolute. 

The  company  has  paid  regular  6%  dividends  on  its  preferred  stock, 
since  organiisation.  First  dividend  on  common  stock  w^as  paid  1905»  the 
company  having  paid,  to  end  of  1905,  dividends  of  $1,500,011),  same  being 
$1,500,000  on  the  preferred  and  $450,000'  on  the  common  stock.  A  second 
dividend,  on  the  conmion  stock,  amounting  to  $787,500,  was  paid  January 
31,  1906  and  a  third  dividend,  of  the  same  amount,  was  paid  April  .HO,  1906^ 
apparently  putting  the  common  stock  on  a  quarterly  dividend  basis^  at  the 
rate  of  7%  per  annum. 

The  United  Copper  Co.  is  a  securities  holding  corporation  solely,  and 
was  organized  along  much  the  same  lines  as  its  former  great  rival,  the  Amal- 
gamated Copper  Co.,  but  owmg  to  the  settlement  of  the  war  between  the 
Amalgamated  and  the  United  Copper  interests,  m  Febniarj%  1906,  by  the 
selling  of  the  Heinze  holilinga  to  the  Butte  Coalition  Mining  Co.,  the  status 
the  United  Clipper  Co.  lias  been  changed  materially.  The  United  Copper 
Ob.  began  business  as  the  owner  of  sundry  stocks  and  bonds  of  various  sub* 
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sidiary  mining  and  holding  corporations,  as  given  in  detail  in  Volume  V,  but 
through  the  selling  of  practically  all  of  the  holdings  of  these  subsidiary  com- 
panies, in  the  Butte  camp,  sundry  readjustments  have  been  necessitated. 
The  price  paid  for  the  various  Heinze  holdings  in  Butte,  by  the  Butte  Coali- 
tion Mining  Co.,  is  said  to  have  been  $14,000,000  cash,  but  the  United  Copper 
Co.  is  a  large  shareholder  in  the  Butte  Coalition  Mining  Co.,  the  stock  of  which 
has  greatly  appreciated  in  value,  enhancing  the  holdings  of  the  United  Copper 
Co.  accordingly.  By  the  settlement  of  all  litigation  between  the  United  and 
Amalgamated  interests,  a  serious  drain  has  been  stopped,  the  cost  of  such 
litigation,  for  eight  years  past,  having  averaged  more  ttian  $1,000,000  yearly. 
In  May,  1906,  the  stockholders  authorized  the  sale  of  $1,000,000  Montana 
Ore  Purchasing  Co.  bonds  and  $2,500,000  Nipper  Consolidated  Copper  Co. 
bonds,  at  par,  to  the  Butte  Coalition  Mining  Co.  For  1905,  the  company 
showed  a  surplus  of  $370,087. 

In  addition  to  its  holdings  in  the  Butte  Coalition  ^^Mining  Co.,  tho 
United  Copper  Co.  controls,  as  subsidiary  companies,  the  Basin  Reduction 
Co.,  which  concentrates  the  ores  of  the  Butte  Coalition  Mining  Co.,  and  La 
France  Copper  Co.,  which  holds  the  Lexington  mine,  in  Butte,  and  is  a  pro- 
ducer therefrom  of  zinc  and  copper  ores.  Production  by  subsidiary  com- 
panies, 1905,  was  27,081,350  lbs.  fine  copper,  but  will  be  small  for  1906, 
owing  to  sale  of  aU  of  the  principal  mines,  in  February. 

It  is  probable  that  the  aggressive  management  of  the  United  Copper  Co., 
which  has  won  its  spurs  in  the  field  of  finance  by  fighting  a  drawn  battle  with 
the  Amalgamated  and  Standard  Oil  forces,  will  not  remain  content  to  con- 
tinue existence  merely  as  a  coupon-clipping  bureau,  and  it  need  not  prove 
surprisine  if  the  company  be  heard  from  later,  as  a  copper  producer  from 
fields  other  than  B'ltte. 
UlllTED  COPPER  CO.  WASHINGTON. 

Office:  512-705  First  Ave.,  Seattle,  Wash.  Mine  office:  Galena,  Kittitas 
Co.,  Wash.  Edward  Peterson,  president  board  of  management.  Organ- 
ized under  laws  of  Washington,  with  capitalization  $2,000,000,  shares  $1  par. 
Lands,  310  acres,  also  a  60-acre  millsite,  well  timbered,  with  available  water 
power,  on  Camp  creek,  a  branch  of  the  Cle  Elum  river,  in  the  Cle  Elum  dis- 
trict. Property  shows  3  veins,  carrying  chalcocite  and  chalcopyrite,  the 
main  vei»,  of  50'  to  lOO'  estimated  surface  width,  traceable  4  miles,  carrying 
chalcopyrite,  with  a  parallel  vein  and  a  cross  vein  carrying  chalcocite.  De- 
velopment is  by  circa  1,800^  of  timnels,  giving  ore  assaying  up  to  31%  copper 
and  $5  to  $10  gold  per  ton. 
UNITED  COPPER-GOLD  MINING  &  EXTRACTION  CO.  ARIZONA. 

Still-bom.  Lands  now  held  by  Eagle  Copper-Gold  Mining  &  Milling  Co. 
UNITED  COPPER  MINING  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  155  La  Salle  St.,  Chicago,  Ills. 
UNITED  EMPIRE  CO.  BRITISH  COLUMBIA. 

Office:  Bridgeport,  Conn.  Mine  office:  Princeton,  Similkameen  dis- 
trict, B.  C.  Dr.  R.  A.  Lockhart,  president;  Wm.  C.  McDougall,  vice-presi- 
dent and  Canadian  agent ;  Edwin  L.  Foster,  secretary  and  treasurer.    Organ- 
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ized  1904,  under  laws  of  Arizona  witli  capitalization  $500,000,  shares  $1  par. 
Lands,  sundo"  cljAinis,  developed  by  shafts,  a  125'  tunnel  and  numerous 
opeii-CMtiit  for  a  distance  of  circa  3,0fX>',  on  the  strike  of  a  vein  of  50' ^-idtii. 
showing  malachite  ant]  azurite,  net^t  surface.  Ore  b  mid  to  average  $5  to 
$<i  per  ton  and  could  be  mined  cheaply  and  tti  targe  quantities.  The  property 
carries  a  kr^e  beii  of  limestone,  suitable  for  fluxing.  Company  is  in  Uti- 
(Ration,  origiiml  owners  claiming  a  breiich  of  contract,  by  which  the  purcliaaera 
failtnl  to  provide  working  capitalf  in  the  amounts  and  at  the  times  agreed. 
m^^ITED  EXPLORATION  CO.  WYOMIlfG. 

Otiiee:   113  Devonshire   St.,   Boston,  Mass.     Supposed  to  have  absorbed 
the  Beulah  Copper  Co.,  of  Wyoming.     Apparently  mi^^ribund. 
imiTED  GERMAN  COPPER  HONES,  LTD.  GERMANY* 

Dis.^olvtd,  Sc'plrrnUtr,  l^M. 
UNITED  GLOBE  MINES.  ARIZONA 

OiHt'e:  99  John  St.,  New  York.  Mine  ofHce:  Glolje,  Gila  Co.,  Anz, 
Jamc*.'^i  Doiigla.*!^  president;  George  Not  man,  flecretary  and  treasurer;  Nilea 
S.  Berray,  supertnlendent.  Capitalization  $2,300,000,  BhAres  flOO  par. 
A  large  prfiportion  of  the  atock  issue  m  held  by  the  Old  Domimon  Company. 
Paid  a  dividruii  of  $6.50  pc*r  share,  Deoemter  15»  1905* 

Lands,  29  claims,  lying  next  west  of  the  Old  Dominion  grotip,  also  3 
milkitea.  Mine  is  extensively  developed,  having  a  765'  three-oom  part  meat 
main  sliaft,  showing  an  ore  chute  of  30'  width  and  700'  length,  carrying  ore 
averaging  \%  ami  upwards  in  copfjer,  on  the  seventh  level.  Ore  Ijodies  are 
extensive,  but  erratic,  and  higldy  silicious,  requiring  hea\y  fluxing,  and  tlie 
caine  is  wet.  Lea^rs  formeriy  working  on  the  property  produced  ore*  average 
ing  20%  copper  and  1  oz,  to  16  oz.  silver  per  ton^  but  the  high-grade  ore 
mined  by  rhe  company  averages  circa  1  \%  copper. 

The  mine  ha.s  a  200-ton  smelter,  idle  for  some  years,  and  is  operated 
under  a  close  working  agreement  with  tho  DM  Dominion  mine,  details  of 
which  arrangemeiit  are  given  in  the  description  of  ilie  Old  Dominion  Com- 
pany. To  all  practical  intents  and  purpose,  tlie  United  Globe  now  ia  a 
portion  of  the  Old  Dominion  mine.  Production  1905^  is  estimated  at 
7,000,000  lbs.  fine  copper. 
UNITED  GOLD  &  COPPER  CO.  WEW  MEXICO   h  CALIFORNIA, 

De^.   hkitieTH  returne^l  from  all  former  officer.     Sold  stock  and  paid 
dividends    simultaneoualy,   wHtJi   the   inevitable   result.      FuDy  described — 
and  investors  warned — in  Vols  IV  and  V. 
UNTIED  GOLD  &  COPPER  MINING  CO,  COLORADO  St  NEW  BiEXICO, 

I>ead.  Was  ^'reganled  with  suspicion*'  in  Vol.  V.  Suspicious  fully  verifie<l 
UNITED  METALS  SELLING  CO.  NEW  YORK* 

Office:  42  Broadway,  New  York.  Works  oflFice:  Perth  Amboy,  Middle- 
8ex  Co.,  N.  J,  Adolph  Lewisohn,  president;  Henry  H.  Rogers,  \ice-preai- 
dent ;  A.  W.  Evarts,  secretary;  Urban  H.  Broughton,  treAsurer  and  general 
manager;  preceding  ofBcere,  Wm,  Rockefeller,  Jesse  Lewisohn  and  Fr^lerick 
P.  Olcott,  directors.  Organized  January  29,  1900,  under  laws  of  New  Jersey* 
with  capitalijiation  $5,000,00<>,  aharea  $100  par.     Dividends,   einoe  organ- 
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ization,  have  been  as  follows:  15%  in  1900;  5%  in  1901;  10%  in  1902;  10% 
in  1903;  10%  in  1904,  and  20%  in  1905.  Company  is  controlled  by  large 
shareholders  of  the  Amalgamated  Copper  Co.,  and  b  said  to  be  considering  an 
increase  of  capitalization. 

The  company  does  a  general  commission  business  in  metals,  the  great 
bulk  of  its  trade  being  in  copper,  of  which  it  is  the  largest  broker  in  the 
world,  handling  fully  600,000,000  pounds  of  copper  yearly.  The  company 
b  sales  agent  for  the  Amalgamated,  North  Butte,  Osceola,  Trimountain, 
Bingham  Consolidated,  Utah  Consolidated,  Arizona,  Tamarack,  and  other 
smaller  producers.  Company  owns  and  operates  the  Raritan  Copper 
Works,  at  Perth  Amboy,  on  New  York  harbor.  This  plant,  completed 
1899,  is  large  and  modem,  doing  a  heavy  business  in  refining  blister  copper 
electrolyticallyfor  the  subsidiary  companies  of  the  Amalgamated  Copper  Co.,  and 
for  various  independent  companies  that  sell  their  product  through  this  agency. 
UNITED  MEXICAN  MINING  &  SMELTING  CO. 

Stock  in  this  corporation  is  being  peddled  by  the  notorious  "Rev." 
C.  E.  Nylin,  of  the  Laborers  Co-operative  *Gold,  Silver  &  Copper  Mining 
Co.     Anything  that  this  larcenous  minister  of  the  gospel  is  connected  with 
may  be  set  down  safely  as  a  swindle. 
UNITED  MINES  CO.  ARIZONA. 

Office:  Globe,    Gila    Co.,    Ariz.    Organized    1904,    with    capitalization 
S5,000,000.» 
UNITED  MINING  &  DEVELOPMENT  CO.  CALIFORNIA  &  MEXICO. 

OF  AMERCIA. 

Office:  66  Broadway,  New  York.  John  Thompson,  president;  John  R. 
Stanton,  vice-president;  Alfred  W.  Kiddle,  secretary;  E.  F.  Phelps,  treasurer; 
Albert  F.  Freeman,  general  manager.  Capitalization  $10,000,000,  shares 
$10  par,  in  $2,000,000  of  6%  preferred  and  $8,000,000  common  stock. 
Is  a  promotion  and  development  company,  formed  to  open  and  finance  mines 
along  much  the  same  lines  as  the  Venture  Corporation  of  London.  Holdings 
include  40  acres,  known  as  the  King  Solomon  mine,  at  Valley,  Calaveras 
county,  California,  and  the  Nevada  de  las  Miehes  mine,  107  pertenencias, 
area  264  acres,  in  the  Fuerte  district  of  Sinaloa,  Mexico.  The  California 
property  has  about  2,000^  of  underground  openings,  giving  assays  of  $12  to 
$15  per  ton,  in  gold  and  copper.  A  little  development  also  has  been  secured 
on  the  Sinaloa  property. 
UNITED  RICO  MINES  CO.  COLORADO. 

Office:  Denver,  Colo.  Mine  office:  Rico,  Dolores  Co.,  Colo.  T.  Walter 
Beam,  president;  John  L.  McNeill,  vice-president;  J.  G.  Moffat,  second  vice- 
president;  Albert  B.  Roeder,  secretaiy  and  treasurer;  Percy  S.  Rider,  superin- 
tendent: preceding  officers^  Daniel  B.  Ellis,  J.  W.  Billuly  and'Thos.  Keely, 
directors.  Capitalization  $3,600,000,  shares  $1  par,  of  which  practically. 
75%  was  given  for  the  stock  of  subsidiary  companies.  The  United  Rico 
Mines  Go.  controls,  through  stock  ownership,  the  following  named  corpoi^ 
ations:  Rico  Smelting  dc  Refining  Co.,  Colorado  Milling  &  Concentrating  Co., 
Eioo  Mining  &  Milling  Co.,  Enterprise  Mining  Co.,  Rico-Aspen  Mining  Co., 
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ck  Hawk  Mining  Co.,  Rico  ToT\Tiattc  Mining  C!o.,  Atlantic  Cable  Oonsoli- 
ated  Mining  Ck).,  Security  Minirii?  Co,»  and  j<pverul  other  properties.     The 
"  various  Bubsidia-ry  companies  were  capitnlij5e\l  at  aliout  $15,^)00,000. 

LandSf  cirai  200  claims,  an»a  ^,WQ  acres,  iucluding  sundry  miUsites, 
Bmelter-sites,  watcr-right*i  and  10  town  lots.  The  mines  have  consideraye 
development,  collectively,  and  eairy  aurilerouH  and  argentiferous  ores  of 
copper,  lead  ami  jtinc,  greatest  valuts  l>eing  in  ihe  zinc,  Etiuipment  m- 
dudee  steam  and  electric  power  and  a  20-«t^mp  mill  with  3  Huntington  mills, 
100-ton  concentrator,  50- ton  zinc  mill  and  lOO-ton  smelter.  Management 
eeenks  good,  and  property  should  become  a  lai^ge  pmduoer  of  zinc,  making 
conpiderabie  lead,  copper,  silxcr  and  gold,  as  by-proJact^. 
UKITED  SOUTH  AFRICA  ASSOCIATION,  LTD-  TRANSVAAL. 

Offices:  2S,  St.  Swithio'H  L:\ne,  Lcindon,  E.  C,  Eng*  Mine  office:  Brown'* 
Bidgs,,  Li^veday  8t.,  Juhanne.sburg,  Tramivaal.  LonJ  C.  Montagu,  chairman ; 
W.  Blelock  and  A.  H.  Oppenheini,  general  managers  in  South  Afric4i;  Minnett 
E,  Frames,  oonsulting  engineer;  D,  H.  W,  Broad,  secretary.  Oi^anlsed 
Febniary  6, 1902,  with  capitalization  £300,(X)0,  shares  £1  par;  issued, 
£253,100.     Paid  a  10%  dividend,  1903,  and  a  15%  dividend,  1905. 

Lands,  5Q=S  claims  on  the  Doomkop  farm,  a  half-int<^rest  in  1,203  olaima 
on  the  lvlippf>rtje  fann,  the  HoUandia  and  Diamant  Fan  farms,  and  proapect- 
ing  rights  over  suntlry  other  famiw,  with  options  on  16  famis,  are^  50,000 
morgen,  on  the  border  of  the  Miikielburg  and  Waterburg  diatricta,  lattx^r 
carrying  cop fx*r  in  a  250'  shaft. 
UIOTED  SPANISH  COPPER  MINES,  LTD.  SPAIN. 

Voluntarily  wound  up.  Frhnnirj^  1901. 
UNITED  STATES  GOLD  &  COPPER  CO.  WASHINGTON. 

Letter  returned   tinclaiineil   from   former  office,   Seattle,   Wash.     Mina 
office:  Chewelah,  Steveim  Co,,  Wiush.     I^nda,  sundry  claims,  slightly  devel- 
oped, said   to   show   promising  copper  ore.     Early  in   1906  was  under  bond 
anil  lease  to  Cje<irge  C    RobhinH,  .siiid  to  repne^nt  eastern  capital. 
UNITED  STATES  GOLD  INCORPORATION.  COLORADO 

Mine  office:  Eldora,  Boulder  Co.,  Colo.  Jolui  F,  Rowell,  general  man- 
ager, at  Wt  accounts.  Lands,  300  acres,  in  the  Arapahoe  copper-Kold  belt. 
UNITED  STATES  A  GUERRERO  EXPLORATION  CO.  MEXICO. 

Office:  .\shland,  Ky.     Dr.  J,   Letlon  Martin,  pre-sident,     QLpitaiization, 
11,000,000.     I^nds,    14S  acres,  in  the  states  of  Michoacln  and  Guerrero, 
Mevico,  former  holdings  l^emg  near  the  Inguardn.     Idle. 
UNITED  STATES  &  MEXICAN  BOWITTG  CO.  MEXICO. 

Office:  42  Murray  St.,  New  York.  Mine  office:  Hostotipannillo,  JalLsi*o, 
Mexico.  I^aac  P.  Martin,  manager.  I^nda  include  the  Trinidad  and  Gimda* 
lupe  mines,  carrying  auriferous  and  argentiferous  copper  and  lead  sulphides. 
UNITED  STATES  MINE,  ARIZONA. 

Mine  office:  Gloix*,  Gila  Co.,  Xrit,  Adolph  Lund,  owner.  Lands,  sun- 
dry claims,  adjoining  Old  Dominion,  on  the  west  aide  of  Pinal  creek^ 
opened  by  a  lOO'  thnee-compartment  shaft,  planned  to  be  sunk  to  depth 
of  1,000'. 
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UIVITED  STATES  MINING  CO.  UTAH. 

Offices:  50  Congress  St.,  Boston,  Mass.  and  508  Dooly  Blk.,  Salt  Lake 
City,  Utah.  Mine  offices:  Bingham  Canyon,  Salt  Lake  Co.,  Utah,  and  Tintic, 
Juab  Co.,  Utah.  Employs  1,331  men.  Wm.  G.  Sharp,  president;  Wm.  F. 
Coolidge,  vice-president;  F.  Winthrop  Batchelder,  secretary  and  treasurer; 
Albert  F.  Holden,  managing  director;  preceding  officers,  R.  D.  Evans,  Eugene 
N.  Foss,  N.  W.  Rice,  E.  C.  Swift,  J.  J.  Storrow  and  Sidney  W.  Winslow, 
directors;  Hon.  C.  E.  AUen,  general  manager;  A.  P.  Maybury,  mine  superin- 
tendent at  Bingham;  R.  A.  Brown,  mine  superintendent  at  Tintic;  Richard  E. 
Parker,  consulting  engineer;  Percy  Williams,  engineer;  Aron  Hirsch  &  Sohn, 
sales  agents. 

Oiganized  1899,  and  reorganized  1901,  under  laws  of  Maine,  with  cap- 
italization $15,000,000,  shares  $25  par;  issued,  $14,000,000.  Debentures, 
$500,000,  due  May,  1909.  Dividends  of  50  cents  per  share  were  paid  July, 
1904,  and  Februaiy,  1905.  Net  earnings  for  fiscal  year  ending  June  30,  1905, 
were  $1,092,987.  The  United  States  Mining  Co.  owns  the  entire  capital 
stock  of  the  United  States  Smelting  Co.,  owns  substantially  all  of  the  capital 
stock  of  Centennial-Eureka  Mining  Co.,  operating  mines  at  Tintic,  and  owns  a 
%  interest  in  the  DeLamar  copper  refinery  at  Chrome,  New  Jersey.  In  turn 
the  United  States  Smelting  Co.  is  controlled  by  the  United  States  Smelting, 
Refining  dc  Mining  Co.,  which,  in  January,  1906,  owned  98%  of  the  stocV  of  the 
United  States  Mining  Co.,  obtained  through  exchange  of  shares,  with  a  cash 
bonus.  Wm.  F.  Moller,  transfer  agent.  National  Shawmut  Bank,  Boston, 
registrar.    Annual  meeting,  in  October. 

The  mines  of  the  company  are  in  two  groups,  one  at  Bingham  and  one 
at  Tintic.  Tlie  properties  at  Bingham,  which  were  the  original  holdings  of 
the  company,  include  the  Old  Jordan,  Telegraph,  Niagara,  Commercial  and 
adjoining  claims.  The  Niagara,  which  apparently  is  of  t  he  least  importance, 
is  held  through  a  stock  interest,  and  minority  stockholders  fomented  litigation, 
which  was  settled  favorably  to  the  United  States  company,  November,  1904. 
The  Old  Jordan  and  Telegraph  were  originally  silver  mines,  opened  on  a 
fissure  vein  of  silver-lead  ore  crossinj^  t  he  big  sulphide  copptT  dyke  from  which 
the  present  production  is  secured.  The  copper  ores  are  .silicious  and  deficient 
in  iron,  requiring  heavy  fluxing,  and  range  in  tenor  from  \.h%  to  2%  copper, 
with  2  02.  to  5  oz.  silver  and  $1  to  $2.50  gold  per  ton.  The  Old  Jordan  and 
Telegraph  ores  are  said  to  be  giving  smelter  returns  of  26  to  28  lbs.  copper  and 
$2  to  $2.50  gold  and  silver  per  ton.  The  deepest  workings  at  Bingham  are 
about  400^  only,  with  about  5  miles  of  openings  on  the  Old  Jordan  group, 
developing  a  laige  amount  of  ore.  The  Galena  mine,  now  being  reopened, 
is  developed  to  a  depth  of  235'  and  produced  upwards  of  $1,000,000  under 
previous  ownership,  the  record  showing  average  smelter  returns  of  20%  lead, 
25  oz.  silver  and  up  to  $10  gold  per  ton.  The  aerial  tramway,  taking  the  ore 
from  mines  to  railway,  has  a  capacity  of  25  tons  per  hour.  Litigation  over 
the  Old  Jordan  was  settled  favorably* to  the  company,  in  1905. 

The  Tintic  group  inchides  the  Centennial-Eureka  and  Tintic  mines, 
oontrol  of  the  Centennial-Eureka,  which  was  a   large  dividend-payer  in 
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the  pufit,  licing  lieM  thrcmgh  ownership  of  all  but  about  100  shares  of  the 
capital  stock.  The  Tinfic  properties  are  ok!  mines,  protlucing  one  of  two 
l^mdes,  the  oxides  and  carbonates  jjarrying  high  values  in  gold  and  silver  and 
ranging  from  $10  to  $30  per  ton  in  value.  The  low-grade  copper  deposits  arte  of 
enormous  extent,  but  carry  only  small  gold  and  silver  values.  The  main 
f.ljaft,  IjSOO'  deep,  shows  good  values  on  the  bottom  level.  The Centennial- 
l^Aireka  was  examined,  early  in  1TO5,  by  J,  Parke  Channing^  a  coniscrv^iitive  and 
fully  competent  authority,  who  found  reaen^es  of  fMJO.OfXJ  tons  of  ore»  carrying 
average  valuei*  of  Sll.^SS  per  ton.  Several  patented  claims  adjoining  the 
Oentennial-Kureka  were  purchased  in  1905, 

The  vanotis  mines  of  the  United  States  company  have  about  2,000»000 
tons  of  ore  blocked  out  for  stopitig,  of  which  about  9i)%  is  low-grade,  this 
being  sufficient  for  about  5  years  requirements.  The  mines  are  well  equipped 
with  hoisting  and  other  machinery. 

In  addition  to  its  metalliferous  mines  the  company  owns  a  large  limestone 
quarry  and  iron  mines,  supplying  fiux,  and  has  coal  miaes  supplying  fuel. 
The  cold  tuine^s  employ  1S5  m^n  and  a  coking  plant  attached  employs  .S5  men. 
The  advantages  pertaining  to  complete  ownership  of  oreis^  fluxes,  fuel  and 
smelter  are  very  great ^  and  place  the  company  in  an  impregnable  position  as 
a  producer. 

The  smelter  is  operated  by  the  United  States  Smelting  Co.,  and  is  de- 
scribed under  that  title. 

Protluction,  for  the  calendar  year  190.5,  was  15.841,667  lbs.  fine  copper, 
and  for  the  year  ending  Oct,  1,  1905,  the  smelter  produced  14, 965, -138  lbs. 
fiiie  copper,  10,200,826  lbs,  fine  lead,  2,107,056  oz.  fine  silver  and  71.445  o>. 
fine  gold,  production  being  valued  at  approximately  $5,300,000.  Early  in 
1906  the  Centennial-FAirpka  was  producing  circa  8,500  tons  monthly,  and  the 
Bins^ham  mines  alxiut  15,000  tons  monthly,  in  addition  to  \\  hich  circa  2,500 
tons  of  custom  one  were  purchaxnl  monthly  by  the  United  States  Smelt i^^g  Co, 
UMTED  STATES  MINING  &  SMELTING  CO.  MEXICO, 

DpjuL  a  Henry  \  oorce  Brandenburg  promotion.  Describxl  in  \'oL  V. 
UHITED  STATES  &  NICARAGUA  CO,  NICARAGUA. 

Office:  345  Fourth  Ave,,  Pittsburg,  Pa.  R.  S.  Smith,  presidenl;  M.  K. 
Salsbury,  vice-president;  Wm.  Reos,  6t*cr!'tary  and  treasurtn-.  UrganijEcd 
Apr.  20,  1903,  under  laws  of  Maine,  \*ith  «ipitalization  $1,000,000,  aliarea 
$100  par.  Property  is  an  exclusive  governinent  concession  for  mining, 
covering  the  two  northern  states  of  Chinandega  and  Segvoia,  hi  tlie 
republic  of  Nicamgua. 
UNITED  STATES  REDUCTION  &  REFINING  CO*  COLORADO, 

Office:  54  Wall  St.,  New  York.  Works  office:  C^olorado  Springs,  El 
PaBo  Co.,  Colo.  Chas.  L.  Tutt,  prcfiident;  Chas,  N.  MacNeill,  first  vice- 
pi^aident  and  manager;  Spencer  Penrose,  secretary  and  treasurer.  Orpun- 
ized  May  31,  1901,  under  laws  of  New  Jersey,  with  capitalization  $10,000,000, 
in  $4,0fX>.0CW3  non-cmnulativc  6%  preferred  and  $6,0OO.0fM}  common  Ptock 
Dcb-nturc-s  $3,llf»0,fHX).  In  November.  1 W5,  had  a  sinking  fund  of  $3m»,»X>0, 
for    bond     redemption,    and    is    supposed    to    have     receivts.!     $1,000,000 
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t,  for  stock  of  the  Utah  Copper  Co..  soki  to  the  Ameriemn  Smriien  Sectir- 
Co.,  which  probably  will  be  added  to  the  sinking  fund.  Recnkr  div> 
i  rate,  1902-1903,  was  l}4  quarterly  on  preferred^  and  if^  q>iartrriy 
MHmnon  stock. 

Property  includes  extensive  reduction  plants,  at  Colorado  City.  Florence 
I  Qmyon  City,  Colorado,  treating  mainly  ores  from  the  CrippW  Cneek  dirt  net. 
nSD  STATES  SMELTING  CO.  MEXICO. 

Oig&nized  under  laws  of  Ariiona.  with  capitalLiatioD  $l.rXO/X/0.  rh^kres 
cents  par.  Lands,  supposedly  circa  30  acres,  undeveloped,  in  the  Ures 
tcki,  Sonora,  Mexico.  Apparently  is  merely  a  stock-jobbing  enterprise. 
DRD  STATES  SMELTING  CO.  UTAH. 

Offices:  50  Congress  St.,  Boston,  Mass.,  and  .508  Dooly  Blk.  Sah  Lake 
gr,  Utah.  Works  office:  West  Jordan.  Salt  Lake  Co..  l'u%h.  Gen#fral 
wn  are  practically  the  same  as  those  of  the  United  ^^tfnf  Mining  Co,, 
idi  owns  the  entire  capital  stock  of  the  L^nited  State*  Smelting  Co. 
F.  Holden,  managing  director;  Hon.  C.  £.  Allen,  general  ntftnager;  S.  C. 
Mdtine,  superintendent;  H.  C.  Bellinger,  consulting  met^Lurgiftt;  T.  R. 
net,  manager  custom  ore  department. 

The  smelter,  occui»ying  a  150-acre  site,  near  the  work«  of  the  Utah 
oaolidated  and  Bin^iam  Consolidated,  is  12  miles  from  Bingham  and  8fi 
les  from  Tintic,  where  the  mines  of  the  United  States  Mining  Co.  are 
»ted.  The  plant  includes  2  sampling  mills,  with  a  third  under  con.«t ruction. 

The  smelter  has  a  present  daily  capacity  of  1.200  tons  of  cfrppf-T  ore 
d  300  tons  of  lead  ore,  equipment  including  six  200-ton  water- jiicket  blaet- 
RttoeB  for  copper,  thrte  100-ton  water-jacket  blast-furnaces  for  lead,  10 
iod-Toasters  and  one  125-ton  reverberatory  furnace,  with  5  additional 
ttten  building  for  the  lead  plant.  The  lead  smelter  warn  biiUt  1904,  and 
t)bably  will  be  doubled  in  capacity.  Pyritic  smelting  of  raw  ore  was  em- 
oted originally,  in  the  copper  stacks,  but  has  been  abandoned.  Flux 
r  the  silicious  Bingtilun  ores  is  furnished  by  an  iron  mine  oi^-ned  by  the 
nited  States  Mining  Co.  The  copper  converter  has  2  stands,  with  electric 
aveling  cranes,  and  the  works  include  a  briquetting  plant  for  fines  and 
<Mu8t,  silica-mill  and  an  electric  light  plant.  Tlie  works  do  a  general 
Ktom  business,  besides  smelting  ores  of  the  United  States  Mining  Co. 
onadciable  trouble  has  been  caused  by  smelter  fumes,  but  the.se  have  been 
*^^oedj  and  the  amount  of  flue-dust  cut  dou-n,  by  sundry-  changes  in  the 
Jielting  practice. 
^^TOD  states  SMELTING,  UlflTED  STATES  &  MEXICO. 

lUBFnONG  &  MIliniG  CO. 

Office:  50  Congress  St.,   Boston,   Ma.ss.     Operating  omce:   508   Dooly 
^.  Salt  Lake  City,  Utah.     Wm.  G.  Sharp,  president;  F.  \V.  Batchcld.r. 
^^^'^tary  and  treasurer;  A.  F.  Holden,  managing  director;  pre  ceding  otiicers, 
^lederick  Ayer,  William  Barbour,  Charles  F.   Brooker.  William  H.  Co 
%e,  R.  D.  Evans,  Eugene  N.  Foss,  C.  A.  Hight,  X.  W.  Rice.  Giilen  L.  St 
^  J.  Storrow   K  C.  Swift,  H.  H.  Wehrane,  and  Sidney  W.  Wini 
oectoia. 
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Organised  January  10,  1906,  under  laws  of  Maine,  with  capitalization 
t7fj,000,000,  stuiiTs  $50  par,  iti  $37. 500,000  preferred  7%  eumulative  shared 
and  $37,500,000  couLmoii  sharea.  Quarterly  dividends  of  l%%  ou  the  pre- 
ferred shares  are  paj^ble  January »  April,  July  and  October,  first  dividend 
having  been  paid  April  15,  1906.  City  Trust  Co.,  Boston,  tiansfer  agent. 
National  Shawmut  Bankt  Boston,  regi«tnvr.     Annual  meeting,  in  May. 

The  company  sold  150,000  shares  of  istock  at  par,  $50,  less  $4  paid  the 
underwriting  syndicate,  and  with  the  proceeds  has  aoquirvd  control  of  a 
number  of  import-ant  mining  companies,  tx^ing  a  st^curities  holding  corpo- 
ration solely,  modeled  along  lines  somewhat  similar  to  the  Amalganmted 
Copper  Vo.  and  the  Arneriiun  Sinelting  &  Refining  Co.,  apparently  being* 
planned  eventually  to  bc^come  a  Btrong  competitor  of  the  latt^jr-named  cor- 
poration, generally  known  as  the  smelter  trust. 

The  I'nited  States  Smelting.  Refining  4r  Mining  Co.  owns  more  than 
90%  of  the  capital  stock  of  the  Unite<i  States  Mining  Co.,  having  giveji  tljcre- 
for  ahare  for  sliare,  ?i  in  prt»ferred  and  }4  in  common  atock*  plus  $1  per  share 
cash  bomiH,  The  company  als>o  owns  npwurds  of  90%  of  tlie  capital  stock 
of  the  GonipiiAia  Minera  Real  del  Monte  y  Fachuca,  owning  a  valuable  silver- 
lead  mine  in  the  atate  of  Chihuahua,  Mexico.  Tlie  company  controls,  through 
Btock  oi^Tiership,  the  Eureka-Richmond  Mining  Co.  and  the  American  Ex- 
ploration Co,  The  company  also  ccmtroLs,  either  directly  or  through  stock 
ownership  by  the  United  States  Mining  Co.,  the  Mammoth  Copper  Mining 
Co.,  of  OiUfomia,  and  also  owns  a  large  interes^t  in  De Lamar's  Copper  Re- 
fining Co.  The  variouj9  eubeidiary  companies  named  are  described  tiitder 
their  respective  titles, 
UHITED  SULPHUR,  COPPER  &  IRON  CO. 

Organised  Augn^t,  1905,  under  laws  of  New  Jersey,  with  capitalisatioii 
$12,000,000. 
UlflTED  VERBE  COPPER  CO.  ARIZOKA. 

Ortice;  49  Wall  St,,  New  York.  Mine  office:  Jerome,  Yavapai  Co., 
Aria.  Employs  circa  1,100  men.  Hon.  William  A,  Clark,  president;  Jamei 
A.  Macdoimld,  vice-president;  Pierre  V.  C.  Miller,  secretary  and  treasurer; 
Chas.  W.  Clark,  general  manager;  preceding  officers  and  James  Kitclien, 
directors;  W.  L.  Cbrk,  as^sistant  superintendent;  Otto  Strodboff,  chief  clerk; 
Geo.  Bosch,  master  mechanic.  Organised  September  2,  1899,  under  bws  of 
West  Virginia,  with  capitalization  S3,0O0 ,000,  shares  $10  par,  as  reconstruction 
of  a  company  of  same  title,  organized  under  laws  of  New  York.  Debentures, 
$3^000,000  income  bonds  authorissed;  $2,998,800  issued,  payable  1949.  An- 
nual meeting,  third  Monday  in  Februaiy.  Is  conducted  as  a  cloee  corpoiution. 
Senator  Cbrk  being  supposed  to  own  circa  90%  of  the  capital  stock. 

I>i\idend  payments  were  be^un,  1892,  on  the  basis  of  25  cents  per  share 
monthly,  increased,  1896,  to  50  cents  per  shan,'  monthly,  and  again  incit^asrd* 
1898,  to  $1  i^r  shan^.  monthly,  maximiiin  dividends  being  $4,498,680.  in  1899, 
in  which  year  tlie  net  earnings  were  $5,435,970.  In  1904  tht  company  paid 
7  dividends  of  75  cents  cAch.  aggregating  $5.25  per  share,  mud  in  1905  there 
were  9  dividends  of  75  cent^  eacl»,  aggrt^gating  $6J5  per  atuune. 
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Lands,  13  claims,  area  230  acres,  with  sundry  %bd joining  lands,  in  the 
Verde  district  of  the  Black  Hills  range,  at  an  elevation  of  5,600'  above  sea- 
level  and  1,800'  above  the  valley  of  the  Verde  river.  The  United  Verde  was 
a  small  gold  and  silver  mine,  until  bought,  1888,  by  Senator  Clark.  The 
mine  is  in  a  zone  of  slates  and  intrusive  dioritic  rocks,  the  neighboring  lime- 
stone being  unconformably  superimposed,  and  apparently  having  no  connec- 
tion with  the  ore  deposits.  Tlie  mine  is  opened  on  a  single  monstrous  lense 
of  sulphide  ore,  of  600'  extreme  width  and  circa  1,900'  length,  in  slate,  the 
lense  having  a  dip  of  72°,  and  being  intruded  by  a  70'  quartzite  dyke  carry- 
ing about  1%  copper  and  1  oz.  to  13  oz.  gold  per  ton,  ore  from  which  is  used 
for  converter  linings.  The  gossan  outcrop,  carrying  auriferous  and  argent- 
iferous oxide  and  carbonate  ores,  to  a  depth  of  drca  160',  has  been  worked 
out.  The  zone  of  secondary  enrichment  carries  mainly  chalcocite,  with  some 
covellite  and  other  alteration  minerals  of  copper,  all  highly  argentiferous 
The  unaltered  ores,  mainly  chalcopyrite,  with  a  Uttle  bomite,  are  both  au- 
riferous and  argentiferous.  In  mining  no  assortment  is  made  and  no  con- 
centration attempted,  everything  from  the  mine  openings  going  to  the  fur- 
naceS)  the  average  of  the  ore  taken  from  the  openings  being  circa  6.5%  cop- 
per and  15%  to  32%. sulphur. 

Access  to  the  mine  is  secured  with  extreme  difficulty,  and  only  upon  a 
written  order  from  Senator  Clark,  such  orders  being  very  uncommon,  and 
employes  are  cautioned  against  giving  out  information.  Underground  open- 
ings are  very  extensive,  with  enormous  ore  reserves,  estimates  of  ore  in  sight 
varying  greatly,  and  ranging  up  to  20,000,000  tons,  which  is  much  too  high. 
Mine  is  developed  above  the  900'  level,  diamond  drill  borings  showing  ore 
to  a  depth  of  2,000'.  It  is  not  known  that  the  ore  is  leaner  at  that  depth, 
but  in  all  likelihood  such  is  the  case.  The  mine  is  worked  pillar-and-stall, 
and  timber,  when  used,  is  placed  as  square  sets.  Worked-out  stopes  are 
filled  with  culls,  and  occasionally  with  barren  rock  blasted  from  the  mountain 
side  above  the  mine,  and  milled  into  the  abandoned  stopes,  a  practice  re- 
garded as  dangerous. 

Owing  to  its  richness  in  sulphur  the  ore  is  \'ery  heating,  and  liable  to  spon- 
taneous combustion,  hence  a  sharp  watch  is  kept  for  fires,  which  are  extinguished 
at  their  inception,  when  possible,  or  otherwise  walled  in  by  solid  concrete 
bulkheads.  Owing  to  the  more  or  less  shattered  condition  of  the  lense,  it  is 
difficult  entirely  to  prevent  access  of  air,  very  httle  of  which  will  keep  a  fire 
burning  indefinitely  in  an  ore  so  rich  in  sulphur  as  that  of  the  United  Verde. 
The  most  serious  outbreak  of  fire  was  in  August,  1902,  causing  a  total  suspen- 
sion of  mining.  The  fire  was  finally  gotten  under  control  by  pumping  the  mine 
full  of  carbonic  acid  gas,  this  being  made  by  treating  crushed  limestone  with 
dilute  sulphuric  acid,  in  iron  tanks,  gas  being  forced  by  natural  pressure  into 
the  top  of  the  shaft,  whence  it  fell  by  gravity  to  the  bottom  of  the  mine,  dis- 
placing the  lighter  atmospheric  air.  The  fire  on  the  400'  level  has  been  burn- 
ing since  1897,  and  although  its  progress  is  cut  off  as  much  as  possible,  by 
bulkheads,  has  eaten  its  way,  slowly  but  steadily,  to  the  700'  level,  at  the  bot- 
tom of  the  mine.     Fiie,  however,  while  dangerous  and  annoying,  cannot  bum 
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up  the  copper,  all  of  which  wilJ  be  recovered,  eventually.    The  mine  m  sub- 
ject to  bad  cavew,  one  ol  whicli  carritHl  down  the  office  buiiding  and  killed 
a  tiuinber  of  employes,  some  years  ago.     From  a  miner**  standpotnt  t 
United  Verde  is  not  an  especially  desirable  working-place,  as  the  opening;i 
are  vei^  hot  and  the  acid  waters  eause  blisters  and  sores  tipon  the  unpro^^ 
tected  akin,  while  the  mine  fires  and  eaving  gjrounti  mnder  underground  worl 
more  or  less  dangerous.     E^orts  liave  been  ma*le  to  render  the  mine  safer, 
but,  owing  to  it^  having  been  opened  wrongly  ai  the  start,  these  are  nol 
entirely    suecessful,    though    coiiisiderable    improvement    has    been    secure*! 
Owing  to  the  fires  and  eaves,  the  shafts  sunk  in  on?  are  subject  to  drawing, 
causing  their  ultimate  abandonmentt  hence  a  11  new  shafts  are  sunk  in  the  coi 
try  rock,     Th(3  tunbering  of  the  mine  has  tjeen  much  bettered  latterly,  and  th( 
mine,  while  by  no  means  an  ideal  working-place  for  persons  of  weak  nerves, 
is  mucli  safer  than  fonnerly. 

In  April,  1905,  a  serious  explosion  killed  5  men,  and  for  a  time  threat*) 
ened  the  entire  mine.  The  fine  had  eaten  its  way  to  a  point  below  the  yOtK  level, 
and  a  cave  on  this  level,  cauaetl  by  the  fire,  fiKsured  the  miperincnmbent  rock- 
nmsssotlmt  surface- waters  from  the  heavy  spring  raiiLs  ^eepe<l  down  into  thu 
fire  zone,  generating  steam  that  blew  out  the  mlkl  masonry  bulkheads  ami  eo- 
dangered  the  hves  of  the  miners  by  steam  ntid  sulphur  fumes — ^a  truly  diabolical 
combination.  In  fact  tlie  explosion  at  tlie  United  Veale  might  be  teniied  an 
artificial  volcano,  ju»t  as  the  "air-blasts''  at  the  Qtiincy  and  Atlantic  mine^ 
in  the  Lake  Suprior  district,  are  called  artificial  earthquakes.  The  Okvi 
ground  foUowed  by  the  explosion  caused  the  surface  to  settle  in  May,  19* 
but  this  trouble  proved  less  serious  Than  wa.*i  first  feared,  and  productifm  wj 
suspended  for  48  hours  only. 

The  manner  in  w  hich  the  fire  is  l>eing  fought  and  conquered  is  very  simple, 
yet  highly  ingenious,  credit  for  the  plan  being  due  to  Mr.  J.  J.  Sliaw,     The 
Hampton  stope,  in  the  fire  zone,  idle  since  1901,  is  being  mined  out,  with  thA, 
aid  of  compressed  air.     The  air  feeds  the  fire,  which  is  a  smouldering  one,  bu 
drives  back  the  deadly  fumes  and  pemiit*i  the  miners  to  work.     ThiJi  new  u 
for  compressed  air  doubtleiis  wiU  be  adopted  at  other  sulpliide  mines  havi 
similar  trouble  from  fire. 

The  old  main  slmft,  6x18'  in  size  and  SOO'  deep,  lias  a  700-h.  p.  hoi 
good  for  2,000'  depth,  operating  two  3-ton  double-ileck  cages,     A  new  S-com-j 
partment  shaft,  900'  from  the  old  main  shaff,  900'  deep,  was  located  to  ein^ 
continuously  in  country  rock,  but  cut  ore  at  tWlO'  depth  ami  has  held  it  to  th«] 
bottom,  considerably  extending  the  known  oa*  limits  of  the  mine.     Tlie  ne 
main  shaft  lias  4  cages,  worked  in  counterbalance.     Electric  traction  is  nscd^ 
for  nnderground  haulage. 

The  surface  plant  and  smelter  are  on  top  of  the  mine,  the  preelpilon* 
walls  of  tite  eafion  rendering  such  a  location  obligatory,  when  the  mine 
opened.     A  new  compound  air-compressor,  ordered  for  1906  delivery, 
have  steam  cylinders  of  28'  and  52*  diameter,  with  48*  stroke,  and  air-eylindere 
of  20'*'  and  -14*  diameter,  with  capacity  to  compress  6,000  cubic  feet  of  free 
per  minute  to  a  pressure  of  70  lbs.  per  .square  inch,  at  75  revolutkms  per  min- 
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ute.  Goal  was  used  for  fuel,  but  has  been  replaced  largely  by  petroleum, 
the  coal  being  of  uncertain  supply,  as  well  as  inferior  in  grade.  A  178,000-gal- 
lon  storage  tank  holds  the  reserve  supply  of  petroleum.  Water  is  received 
through  pipes,  but  the  supply  is  somewhat  scanty,  and  the  precious  fluid  is 
husbanded  with  care.  Water  from  the  mine  is  leached  over  scrap-iron,  in 
cementation  tanks,  near  the  smelter,  and  the  copper  in  solution  recovered  as 
precipitate.  Wood  for  the  roast-heaps  is  inferior,  but  costs  $8  per  cord,  and 
coke  for  the  smelter  costs  $12  to  $15  per  ton,  and  is  in  rather  uncertain  supply. 
Electric  light  and  power  are  furnished  by  a  dynamo  driven  by  350-h.  p.  engine. 

All  ore  above  12%  in  copper  tenor  is  sent  direct  to  the  smelter,  the  bal- 
ance being  trammed  through  a  IflW  tunnel,  on  the  50(K  level,  to  the  roast- 
yard,  where  the  ore  is  heap-roasted  with  cordwood,  on  contract,  each  500-ton 
heap  requiring  5  to  9  weeks  for  roasting.  When  roasted,  the  ore  is  trammed 
back  into  the  mine  through  the  tunnel,  and  hoisted  through  the  shafts  to  the 
smelter,  the  exceedingly  precipitous  nature  of  the  ground  rendering  it  im- 
practicable to  secure  direct  connection  between  the  smelter  and  roast-yaid, 
except  through  the  mine.  The  smelter  was  practically  rebuilt  in  1903,  while 
in  blast.  Equipment  includes  one  250-ton  and  three  500-ton  blast  furnaces, 
one  of  the  larger  furnaces  being  kept  in  reserve  as  a  spare,  one  reverberatory 
furnace  for  snoelting  flue-dust,  fines  and  ores  exceptionally  rich  in  the  precious 
metals,  and  a  small  tilting  furnace  for  casting  anodes.  The  converter  de- 
partment has  6  stands  and  15  shells,  with  two  50-ton  traveling  cranes.  The 
smelter  stack  has  a  screen-top,  to  catch  flue-dust,  which  carries  high  values  in 
gold  and  silver.  Anodes  are  shipped  for  refining  mainly  to  the  Waclark 
Wire  Works,  at  Elizabeth,  New  Jersey,  where  the  gold  and  bilver  are  parted, 
and  the  copper  used  principally  for  drawing  into  wire. 

The  United  Verde  &  Pkcific  railroad,  a  28-mile  narrow-gauge  line,  con- 
nects the  mine  with  the  Santa  F6,  Phcenix  &  Prescott  railroad,  at  Jerome  Junc- 
tion, this  line  traversing  very  difiicult  country.  Underground  employes  woik 
S-hour  shifts,  and  such  as  wish  it  are  furnished  rooms  at  $5  per  month,  and 
table  board  at  S7  per  week,  in  a  fine  hotel  built  by  Senator  Clark. 

Production,  1905,  was  approximately  33,000,000  bs.  fine  copper,  as 
against  29,500,000  lbs.  in  1904,  comparing  with  the  largest  production, 
43,995,932  lbs.,  in  1899.  Dividends  for  1904  and  1905,  on  a  total  output  of 
62,500,000  lbs.  fine  copper,  aggregated  $3,600,000,  being  neariy,  but  not  quite, 
6  cents  per  pound  of  copper  made.  There  were  heavy  outlays  for  improve- 
ments, which,  charged  direct  to  operating  expenses,  raised  the  cost  of  prb- 
ductioD,  which  probably  was  nearer  9  cents  per  pound  than  8  cents,  for  the 
average  of  the  two  years,  but  the  cost  should  be  reduced  to  7  cents,  or  pos- 
sibly less,  with  improvements  completed  and  the  mine  woridng  under  nor- 
mal circumstances.  In  earlier  years,  aj^plying  contained  fgcAA  and  silver 
toward  reduction  of  cost  of  copper,  latter  has  been  made  for  5  cents  per  pound, 
and  possibly,  in  ome  years,  for  even  less,  but  these  figures  of  cost  do  not  seem 
likely  to  be  du];Jicated  in  the  future.  The  stories,  so  long  and  widely  current, 
that  the  United  Verde  makes  copper  for  nothing,  the  gold  and  sflver  vmhies 
defraying  all  oosts^  never  were  true  but  are  likely  to  do  service  in  the  pre« 
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and  in  the  prospectuses  of  new  mining  corporations,  more  anxious  for  cash 
than  truth,  for  many  years  to  come.  The  Unite  Verde  is  one  of  the  largest 
and  richest  among  piines,  but  there  are  other  mines  making  cheaper  copper. 
UmTED  VERDE  EXTENSION  MINING  CO.  ARIZONA. 

Mine  office:  Jerome,  Yavapai  Co.,  Ariz.  N.  L.  Amster  and  S.  H.  Pro- 
bert,  consulting  engineers;  B.  L.  Jones,  superintendent,  at  last  accoimts. 
Organized  1894,  under  laws  of  Arizona,  with  capitalization  $3,000,000,  shares 
$10  par,  and  apparently  was  reorganized,  circa  1905,  under  laws  of  Maine. 
Lands,  4  claims,  area  75  acres,  adjoining  the  United  Verde.  Early  work  on 
the  Jerome  property  proving  unsuccessful,  the  promoter  committed  suicide, 
and  the  company  later  took  over  the  Red  Rock  mine,  near  Providence, 
Yavapai  county,  Arizona,  which  apparently  has  been  lost  or  disposed  of.  The 
company  is  said  to  be  free  from  debt,  and  to  plan  exploring  its  Jerome  claims 
by  diamond  drill. 
UNITED  VERDE  JUNIOR  COPPER  CO.  ARIZONA. 

Disappeared  utterly.    A  mere  stock-jobbing  scheme,  of  the  1899  copper 
boom,  promoted  by  Benj.  F.  Peach  and  Edwin  Wallace. 
UNITED  VERDE  JUNIOR  COPPER  MINING  CO.  ARIZONA. 

Dead.     Possibly  same  as  the  United  Verde  Junior  Copper  Co. 
UNITED  VERDE  SYNDICATE,  LTD.  BRITISH  COLUMBIA. 

Office:  care  of  S.  E.  Ceporly,  Vancouver,  B.  C.  Lands,  6  claims,  area 
240  acres,  5  miles  from  the  proposed  line  of  the  Yukon  railroad,  40  miles  from 
Howe  Sound,  on  Fitzimmons  Crook,  British  Columbia,  showing  large 
bodies  of  heavily  mineralized  schist,  carrying  1.5%  to  9%  copper  and  $2.84 
gold  per  ton,  with  a  little  silver.  Property  cannot  be  operated  to  advantage 
until  rail  connections  are  swured. 
UNITY  COPPER  &  GOLD  MINING  CO.  NEW  MEXICO. 

Mine  office:  Tres  Piedras,  Taos  Co.,  N.  M.  Lands,  12  claims,  in  the 
Bromide  district,  claimed  to  have  considerable  development  and  said  to 
give  a  fair  showing  of  auriferous  cluilcopyrite,  bomite  and  tetrahedrite.  Idle. 
UNIVERSAL  COPPER  MINING  CORPORATION,  LTD.  MEXICO. 

Offices:  31,  Loiiibjird  St.,  liondon.  K.  C.  Knp.     V.  Richards,  secretary. 
Organized  Dec.  21,  1890.  with  c:vpitaliza(iim  £40,000,  hliares  £1  par;  issued, 
£9,476.     Said  to  own  interr.-ts  in  Mexico,  but  location  not  discovered. 
SOCIEDAD  MINERA  UPOLONGOS.  ARGENTINA. 

Presmnably  wound  up.     Lands  now  held  by  Famatina  Development 
Corporation,  Ltd. 
UREA  MINING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  mine  office,  Velardefia  Dgo.,  Mex. 
UTAH-APEX  MINING  CO.  UTAH. 

Offices:  53  Tremont  St.,  Boston,  Mass.,  and  306  Auerbach  Blk.,  Salt 
r^ke  City,  Utah.  Mine  office:  Bingham  Canyon,  Salt  Lake  Co.,  Utah. 
Employs  circa  50  men.  E.  R.  Hastings,  president;  Frank  A.  Schirmer,  vice- 
president;  Joseph  J.  Bedlow,  secn»tary;  John  W.  Home,  treasurer;  preceding 
officers,  Chas.  A.  Morse,  Henry  R.  Bradley,  Albert  J.  On«m  and  Wm.  J. 
Oarlin,  directors;  Parrington  M.  ^McCrce,  supcriniendent;  Arthur  L.  Pcoisc, 


hf  S  ifafti^  w»fc  ay  L  Mil  rf  4  »fci 
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k^  bvl  th^  wiU  be  reniediMi  bj  bu^diii^  a  2J0(f  aermi  tnyn.  with  m 
^cf  lOCy,  from  tbf  portal  of  the  Andy  tunnel  to  the  pottal  of  llie  ftram 
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H^JMtalled,  and  the  company  plans  building:  a  concentrator.  If  th« 
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Organized  1^*?^  under  kws  of  New  Jersey,  with  rapitalization  $l,50O»00O, 
shares  $6  par,  as  a  reeoriht ruction  of  the  Utah  Coiisolitliitett  Cioid  Mines,  Ltd.,  \ 
Britkh  corporation  that  in  turn  succeeded  the  Sevier  Gold  Alines,  Ltd.,  mi 
Octotx'T,  1S96-     Property  of  the  Utah  Consolidated  Mining  Co.  is  2,490  shares  | 
of  the  2,500  shares  of  ciipital  stock  of  the  Highland  Boy  Gold  Mining  Co.,  of  ^ 
New  Jersey,  latter  corporation  holding  direct  title  to  the  Utah  propert-ios. 
About  20%  only  of  the  capital  stock  is  held  in  Great  Britain*     Di\^dends  ! 
of  the  present  company  anti  its  predeeesisor  were  $732,000  in  1001,  nothing  in  , 
1902,  $90f),fX>0  each  in  1903  and  1901,  and  $1,050,000  in  1905.     First  semi- 
aniiual  dividend  of  1900  was  $2.50,  amounting  to  $750,01X1.     For  1906,  gross  | 
earnings  were  $3,478,266,  and  net  earnings  were  $1,3^7,385* 

Lantis,  239  acres,  known  as  the  Highland  Boy  group,  in  C&jt  Fork  Gulch, 
Bingham  division  of  the  West  Mountain  district,  al>out  2J^  miles  from  Bing-  \ 
ham  Canyon.     The  ores  are  sulphides,  occurring  in  chutes  miming  2%  to  13% 
copper,  with  average  values  of  $2.50  to  $3  gold  and  silver  pc*r  ton,  the  average  j 
ores  carrj'ing  about  30%  ea.ch  of  iron,  silica,  and  sulpliur,  rendering  them  self- J 
fluxing.     Them  are  6  distinct  ore  botlies,  with  3  main  ore  chutes  developed, 
brgest  being  approximately  220'  in  extreme  width  by  340'  length,  opened  to 
depth  of  400'.     The  Highland  Boy  is  opened  by  one  shaft  of  900^  and  6 
tunjiebj  extraction  being  through  tunnels,  No.  7,  the  lowest  tunnel,  I>eing70<)'j 
below  the  crest  of  the  mountain.     All  tunnels  are  connected,  and  ore  is  milleii  i 
down  to  the  bottom  tunnel  for  removal,   tunnels  being   1,000'  to  2,500'  in 
length.     Ore  extraction  is  by  the  top  slice  caving  iiyiitem  and  square  set  timber- 
ing m  used,  culls  being  uaed  for  filling.     Miners  work  on  contract  mainly. 
Tlie  entire  underground  system  smacks  strongly  of  l^ke  Superior  iron  ore  ] 
methods.     Tlie  c!uite-s  apptirently  are  Komevvl^it  smaller  in  the  bottom  levels,  j 
but  carry  good  values  and  an?  likely  to  continue  workable  to  great  depth.     Ore 
neserx'es,  at  the  end  of  1905,  were  estimated  at  l,100,0tX)  tons  of  sulphides,  and  ^ 
In  addition  there  are  about  300,000  tons  of  low  grade  oxidized  ores,  not  taken 
into  account  by  the  management.     New  mine  openings.  1905,  were  12,444' 
and  the  year  was  ended  with  circa  12  miles  of  umlerground  workings. 

Owing  to  extraction  by  tunnel,  the  mining  plant  is  not  extensive,  but  is  \ 
ample  for  all  requirements,  electric  power  l>eing  utilizetJ  for  traction  and  otlier 
purposes.     Ore  is  carrietl  from  the  jxartal  of  No.  7  tunnel  by  a  12,700*  aerial 
tram,  leading  to  ore-bins   beside  tfie  track  of  tlie  Rio  Grande  We^em  rail' 
way.     There  al^o  is  a  subsidiary  aerial  tram  crossing  Carr  Fork  C^Qon,  used  j 
in  handling  lumber  and  mining  siipplies 

The  500-ton  Highland  Boy  concentrator  has  18  Fnie  vanners,  36  Wilfley 
tables  and  2  Wilfley  slimers. 

The  SOO-ton  smelter,  at  Murmy,  10  milea  south  of  Salt  Lake  City  and  17  } 
milea  north  of  the  mine,  has  20  MelJougall  calciners,  3  Wethey  calcining  fur-] 
'laccis  and  9  reverberatory  fumact^s,  two  of  the  latter  being  17'x43'  6*.  Power 
is  furnished  by  a  450-h.  p.  Nonil)erg  tandem-eompound  steam  engine  and  a 
250-kw.  Westinghouse  electric  generator.  A  duBt-chamber.  27x56x18',  luw 
steel  hopper  bottoms,  and  the  converter  plant  has  a  190'  stack  5'  6*  in  diameter. 
Ilie  ore^  give  dean  slags,  and  the  pknt  gives  cKcellent  reisults,  turning  out  99% 
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blister  copper.  Smelting  costs  are  exceptionally  low.  Considerable  trouble 
has  been  bad  with  the  agricultural  interests  adjoining,  through  actual  damages 
caused,  and  even  greater  damages  claimed,  from  sulphur  fumes.  Experiments 
have  been  conducted  in  liquefying  the  fumes,  and  it  is  likely  that  an  acid  plant 
will  be  added,  giving  the  company  an  added  revenue  from  a  valuable  by- 
product, formerly  last. 

Production,  1905,  was.2S7,148  tons  of  ore,  of  which  286,363  tons,  or  practic- 
ally all,  was  sulphide  copper  ore,  yielding  17,264,474  lbs.  fine  copper,  374,685 
oz.  fine  silver  and  28,290  oz.  fine  gold,  giving  an  average  yield  of  3%  copper, 
1.3  oz.  silver  and  0.1  oz.  gold  per  ton.  Mining  expenses  were  $444,331.74, 
or  $1.55  per  ton,  and  smelting  and  transportation  charges  were  $647,996.89, 
or  ;$2.25  per  ton,  while  total  costs  of  allj  kinds  aggregated  $1,313,022.75, 
or  $4.57  per  ton.  Net  cost  of  copper,  1905,  was  7.6  cents  per  pound.  The 
Utah  is  a  fine  mine,  with  a  most  excellent  management,  and  is  capable  of  a 
considerably  large  output  than  has  yet  been  secured. 

UTAH  COPPER  CO.  UTAH. 

Office":  604  McComick  Bldg.,  Salt  Lake  City,  Utah.  Mine  office:  Bing- 
ham Canyon,  Salt  Lake  Co.,  Utah.  Employs  225  men.  Chas.  M.  Mac- 
Neill,  president:  Daniel  C.  Jackling,  vice-president,  general  manager  and 
chairman  excuti\e  committee;  Spencer  Penrose,  secretary  and  treasurer; 
preceding  officers,  Col.  Enos  A.  Wall,  J.  D.  Hawkins  and  Kenneth  K.  McLaren, 
directors;  Robt.  C.  Gemmell,  general  superintendent;  John  McDonald,  mine 
superintendent :  Frank  G.  Janney,  mill  superintendent ;  G.  O.  Bradley,  mech- 
anical engineer:  J.  C.  Dick,  mining  engineer;  John  Hays  Hammond,  consulting 
engineer. 

Organized  April  30,  1904,  under  laws  of  New  .Jersey,  with  capitalization 
$4,500,000,  shares  $10  par  Has  been  authorized  to  increase  capitnlization  to 
$6,000,000,  the  new  stock  issue  of  $1,500,000  par  value  to  remain  in  the  treas- 
uiy,  for  redemption  of  an  authorized  bond  issue  of  $3,000,000,  at  6%,  of 
which  $600,000  has  been  issued,  in  denominatons  of  $1,000,  convertible  in  5 
years,  at  option  of  liolder,  into  stock,  at  $20,  or  twice  par.  A  bond  issue  of 
$750,000  at  7%  has  been  partiaDy  retired  by  the  new  bonds  at  65J.  and 
balance  of  new  bond»  wiU  be  used  for  th«.  conHn^ction  o^  additional  milling 
facilities.  The  American  Smelters  Securities  Co.  has  a  large  share  interest  in 
the  Utah  Copper  Co.  Annual  meeting,  fourth  Friday  in  January.  Morton 
Trust  Company,  New  York,  registrar. 

Lands,  18  claims,  area  200  acres,  A%'ith  3,000  acres  in  mill  and 
smelter  sites,  the  mining  lands,  bought  of  the  DeLamar-Wall  Mining  & 
Milling  Co.,  lying  on  both  sides  of  Bingham  Canyon,  permitting  ore  extrac- 
tion by  tunnel,  to  great  depth.  Country  rocks  are  porphyry  and  quartz- 
ite,  the  ore  body  being  numzonite,  an  altered,  decomposed,  friable 
porphjny  that  breaks  easfly,  yet  stands  well,  giving  timbering  costs  of  less 
than  2  cents  per  ton  of  ore  mined.  Ore  is  chalcopyrite.  quite  evenly  dissem- 
inated throughout  the  porphyry,  with  occasional  veinlets  carrying  high-grade 
chalcocite  and  bornifte.  The  porphyritic  ore  runs  0.75%  to  2.75%,  and 
the  aveisge  assay  oi  6,000  samplea  Is  1.08%  copper,  0.15  os.  diver  and 
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0.016  oz.  gold  per  ton,  which  is  practically  identical  with  the  average  of 
the  ore  milled. 

Considerable  diamond  drilling  has  been  done,  from  the  main  tunnel,  to 
depths  of  400'  to  500',  proving  a  continuance  of  the  ore  body,  practically 
unaltered,  to  those  depths.  The  ore  mcasun's  of  the  Utah  Copper  Co.  are  a 
continuation  of  the  monzonite  ore  body  of  the  Boston  Consolidated,  which  is 
one  of  the  greatest  in  the  world,  there  being  an  area  of  approximately 
2,000x3,000^  carrying  ore  having  a  known  depth  of  500*,  without  barren 
rock  yet  encountered  at- any  point,  by  tunnels  or  bore-holes.  The  mine  has 
blocked  out,  above  the  main  tunnel  level,  about  25,000,000  tons  of  ore. 

Owing  to  the  altogether  unusual  nature  of  the  ore  body,  the  Utah  is 
essentially  a  quarrying  proposition,  Hke  the  Rio  Tinto  and  Granby.  The 
plan  of  development  is  unique,  and  is  adaptable  only  to  a  property  of  this 
most  unusual  nature.  Mine  openings  are  rectan^lar,  laid  out  like  the  streets 
of  a  city,  with  blocks  above  blocks,  like  the  successive  floors  of  a  building. 
There  are  13  tunnels,  entering  the  hills  at  approximately  right  angles  to  the 
gulch.  These  tunnels  are  avenues,  and  crossing  the  avenues,  at  right  angles, 
parallel  with  the  gulch,  ai;e  streets,  these  being  opened  150'  apart.  Parallel- 
ing the  tunnels,  or  avenues,  arc  drifts,  corresponding  to  alleys  in  the  cities, 
these  being  75'  from  the  avenues,  on  either  side.  The  tunnels  are  10x10', 
or  larger,  and  all  openings  arc  of  exceptionally  large  dimensions,  connections 
between  the  various  floors  being  s<>cured  by  upraises  from  alley  to  alley. 
The  avenues,  streets  and  alloys  an*  nfinicd  on  the  same  system  as  is  used  in  the 
stre,et  nomenclature  of  Salt  Livko  City.  In  sill,  12  miles  of  avenues,  streets  and 
alleys  liad  been  opened,  to  the  end  of  1905. 

The  main  working  tunnel  has  a  double  tram-track,  laid  with  30-Ib. 
rails.  Stope  levels  are  opened  at  ii.torvals  of  17'  and  25'.  The  mine  is  to  be 
operated  by  the  caving  system,  and  also  by  open-pit  work,  and  a  steam  sho^'el 
was  bought,  early  in  1906. 

The  mine  has  a  125-h.  p.  st^^am  plant,  air-compressor,  18  power  drills  and 
an  electric  haulage  syst<?m. 

The  first  concentrator,  of  1 ,000  ton.?  daily  capacity,  costing  about  $300,000, 
was  so  planned  that  it  could  be  increased,  by  units,  to  circa  6,000  tons,  ulti- 
mately. Development  at  the  mine  rendering  it  probable  that  this  capacity 
would  be  insuflScient,  a  new  mill-sit<j  liiis  btn^n  secured,  of  sufficient  size  to 
permit  unfimited  development.  The  first  concentrator,  in  Bingham  Canyon, 
near  the  mine  and  1^  miles  below  Bingham,  receives  ore  over  a  spur  of  the 
Bingham  branch  of  the  Rio  Grande  railway,  the  railroad  track  enterirg  the 
mill  over  a  trei^tle,  ore  Ixung  dumped  into  bins  beneath  the  track.  The 
building  is  193x327'  in  size,  built  of  wood  and  sheathed  with  iron.  Equip- 
ment includes  2  Gates  centrifugal  crushers,  4  sets  of  rolls,  6  Hartz  jigs,  32 
Wilfley  tables,  2  Overstrom  tables,  2  Card  tables,  52  slime  tables,  6  Chilean 
mills,  18  six-foot  Frue  vanners,  6  hydraulic  classifiers,  6  revolving  screens, 
and  settlers.  Ore  is  drawn  from  the  bins,  through  chutes,  to  a  200'  belt- 
conveyor,  which  carries  the  ore  to  the  crushers.  The  crushing  department, 
26x44',  has  two  1,200-ton  Gates  crushers,  anil  two  sets  of  36*  and  30*  Gates 
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The  boiler  bouse,  3GxlO(K,  has  cj^  73-^  p.  rdbdkr  hcAis.  w^sk 
latic  stokers,   and   125-h.  p.,  loO-h.  p.  ajid  SaU-^  p.  r^fnef. 
?he  new  mill  is  located  on  a  3.00D-Acrt  miE5Jx<^.  =ae^u-  Gsufield  Beaek. 

sr.  Great  Salt  Lake,  the  site  being  10  miles  norcL  cf  Bir.prur  ^ijd  4  r-.^n 

the  new  Garfield  smelter  of  the  Amefian  asDeaUng  ^  Kttzzid;  Co. 

tahair  property  has  several  good  spring,  one  with  a  flow  of  3.000  o5cc* 

dnute,  giving  water  supply  adequate  for  a  S.OOCMcc  miH.  aoj  adihxcsal 

r  supply  can  be  developed 

Hie  new  concentrator  is  being  built  in  units  of  3.O00  tocas  capacrtj  •e'.^h. 
ad  throughout.  The  first  unit,  now  under  constrvaction.  is  30Cx5€k5' 
e,  and  steel  has  been  ordeied  for  the  second  unit,  the  contract  calHsf  for 
Bty  of  material  September.  1906.  The  ^rst  unit  will  be  in  operation  kue 
06,  or  early  in  1907  and  the  second  unit  probably  will  be  nearly  a  rear 
In  completion.  The  two  units,  i^ith  their  outlying  buildings  and  yards, 
eoTer  about  20  acres,  and  it  is  planned  event  tally  to  add  2  other  unita. 
ig  12,000  tons  daily  capacity,  which  will  exceed,  by  2.000  too^.  the  full 
city  of  the  reduction  works  of  either  the  An^wonda  or  Calumet  ^  Heda, 
resent  the  two  largest  mills  possessed  by  any  mine^. 
The  machinery  plant  for  the  new  concentrator  is  to  be  of  3.000  h.  p.  capac- 
The  new  plant  includes  a  50x1  Oo'  machine  shop,  with  steel  franoe  and 
E  walls.  The  new  concentrator  wUl  be  served  by  an  ^mile  branch  of  the 
Giande  railway. 

The  nature  of  the  ore,  which  is  very  evenly  disseminated  chalcopj-rite. 
sritates  fine  crushing,  causing  considerable  sliming.  The  new  mill  is  ex- 
ed  to  recover  25  to  30  pounds  fine  copper  per  ton  of  ore  treated,  putting 
o  23  tons  into  1,  giving  concentrates  averaging  26^  to  SO^c  copper,  with 
o  $10  combined  gold  and  silver  values  per  ton.  Tailings  of  the  old  mill 
y  0.5%  to  0.75%  copper,  which  is  too  much,  and  doubtle.ss  will  be  reduced. 
At  no  point  on  the  globe  are  there  developments  of  greater  importance, 
that  are  likely  to  have  a  more  profound  and  far-reat*hing  effect  upon 
future  of  the  copper  industry.  It  is  not  beyond  the  bounds  of  possibility 
t  the  Utah  Copper  Co.  is  the  pioneer  in  solving  the  question  of  the  world's 
urc  copper  supply — a  question  that  has  been  given  much  serious  consider- 
Bn  during  the  past  few  years,  by  the  largest  consumers  of  the  metal, 
e  mining  work  of  the  Utah  Copper  Co.  is  an  evolution,  yet  it  may  prove 
be  the  beginning  of  a  revolution  also. 

Heretofore  the  world's  supply  of  copper  has  come  from  native  copf)er  and 
•m  nature's  concentrated  deposits  of  copper  ore.     The  Utah  people  have 
Be  to  the  original  repository  of  the  metals — the  rock  nmgma  from  y 
wiing  processes  of  leaching,  precipitation  and  concentration,  Da* 
«  brought  the  disseminated  chalcopyrite  up  to  deposits  of  work 
^  porphyry  worked  by  this  company  undoubtcdlv 
•Offlderable  extent,  since  expelled  from  a  vent  ia  ti 
-t  the  mine  must  be  regarded  as  a  step  in  advance 
^iplished  in  mining.     The  mine  of  the  Utah  Coi 
^.  lense  or  stockwerk,  but  upon  the  original  m 
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our  mineral  valu^.    The  Utah  lias  gone  down  to  the  backbone  of  nature, 

for  its  or(*s,  and  tlie  success  of  tlie  company,  which  is  not  open  to  question^ 
opens  a  new  and  vast  field  of  possibiUties  in  the  mining  world. 

The  Utali  Cnpj>'r  Co,  has,  so  far  as  known,  tlie  largest  ore  body  of  any 
metal  ever  oi^t'ocd.  at  any  time,  in  any  ptvrt  of  the  world.  Its  ore  body » so  far 
as  proven  by  openings  and  the  drill,  contains  fully  250,000,000  tons  of  ore, 
carrying  approximately  five  millions  tons  of  fine  copper,  one  hundred  wid 
twenty-five  million  ounces  of  silver  and  seven  million  five  hundred  thousand 
ounceH  of  gold,  metals  worth,  at  15  cents  per  pound  ior  copper  and  60  cents  per 
ounce  for  silver,  about  fieventy-tive  nVilUons  of  dollars  for  the  silver,  one  hun- 
dred and  fifty  millions  of  dollars  for  the  gold,  and  fifteen  hundred  milliotiB  of  dol- 
lars for  tlic  coppert  which  should  be  produced  at  an  ultimate  profit  of  one 
hundred  and  fifty  millioas  to  two  lumdred  and  fifty  miUions  of  dollars. 

At  tlie  end  of  1905  the  old  mill  was  treating  about  650  tons  of  ore  daily, 
pkniietltobe  increased,  a  Uttle  later,  to  an  average  of  1,000  tons  daily.  The 
old  mill  is  said  to  have  shown  earnings  a^  liigh  as  SI. 50  per  ton,  which  should 
be  greater,  with  the  new  plant  running,  at  the  same  price  for  copper. 
With  the  new  mill  in  operation,  the  company  should  be  able  to  mine  by  steam- 
shovel,  at  30  cents  fx»r  ton,  with  a  freight  rate  of  30  cents  to  GarfkU,  an 
estimated  average  cost  of  75  cents  per  ton  for  milling,  and  15  cents  for  smelts 
ing  cliarges  in  revcrberatories,  and  misceUancous  cliarges  of  25  cents  to  35 
cents  per  ton,  giving  a  total  cost  of  11.75  to  $IM  per  ton  of  raw  ore 
treated. 

There  «eems  some  basis  for  the  complaint  of  CoL  Wall,  who  is  persona 
non  grata  with  the  management,  that  the  ore  i6  slimed  extensively,  and  too 
large  a  proportion  of  the  values  loat,  but  the  ore  is  of  such  a  nature  that 
considerable  sliming  seems  unavoidable.  CoL  Wall  is  mistaken,  however, 
in  condemning  tlie  use  of  the  steam'shovel. 

Production,  1904,  wa^i  3,898,490  lbs.  fine  copper,  and  for  1905  was 
5,473,469  11km.  fine  copper,  and  for  190B  should  be  between  6,000,000  and 
7,0OO.Of)O  lbs,  fine  coppen  With  two  unit.s  of  the  plant  completed,  and  the 
old  1,000-ton  mill  in  opt>ratiori,  the  projierty  sliould  have  a  prcductive  capa- 
city of  circa  65,0<Xl,fX>0  lb.s.  fine  copfter  yearly,  after  the  completion  of  the 
second  unit  of  the  new  milL  The  pmperty,  beyond  question,  is  one  of  the 
future  great  copper  mines  of  the  glolje. 
UTAH  DEVELOPMENT  CO.  UTAH. 

OlTice:  Salt  I^ake  ttty,  Utah.  Letter  returned  unclaimisd  from  former 
mine  office,  Bingham  Canyon,  Salt  Lake  Co.,  Utah.  Organized  1905,  with 
capitalization  $3,000,000,  shares  $5  par,  a.s  successor  of  New  Re*l  Wing 
Mining  Co.,  giving  1  i^han>  of  L^t^tj  Development  for  3  shares  of  New  Red 
Wing.  Company  is  said  also  to  have  secure<l  control  of  the  Butler-Libcrai 
Consolidated  Mining  Co.  The  Red  Wiii^  mine  has  a  5'  vein  carrying  a  3' 
paystreak  assaying  up  to  23.2%  copper,  12%  lt?ad,  60  oz.  silver  and  0.04  ox. 
gold  per  ton,  opened  by  3  tunnels,  No.  3  tutmel,  of  circa  700'  length,  being 
claimed  to  show  a  SO'  vein  of  milling  ore,  carrying  values  mainly  in  bad 
and  silver. 
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I U  EASIERH  COPPER  00.  UTAH. 

X&oes:  127  Church  St.,  New  Hayvn.  Conn,  and  SalT  Lakt  Ckj.  r--aJL 
ofl&oe:  IXxie,  Washington  Co..  V'.^  Work*  ofice  Sqktl  W^jcinr-cc 
bUh.  Louis  E.  Stoddard,  president .  Cbae.  E.  Gr^cam.  T-jH^-oPtsaiHi-: 
.  Fmxnain,  secietaiy  and  treasurer:  Cha:«.  H.  iMxtztit.  ctHKrtL  txwhj^ 
died  Febniaiy,  1901,  under  laws  ot  West  \'irzznii.  -rir/z  ::k^.uitx:x,€, 
QgOOO,  shares  $5  par. 

LiDdB,  11  patented  claims,  area  220  acnes,  abo  a  V)^km  *atti'^-m^. 
Ig  lands  including  the  old  Dixie  mine,  in  the  T-ztafi^  oc  C&t»  ^-prcci 
iei,  near  Green  river.  Property  sboir«  5  fis^nre  Teira.  in  ccu^roc*.  cc*. 
f  estimated  aTenge  width,  carr3rinc  cuprite,  axririre  acd  =iadriiT*  aodJia- 
^  giving  average  assays  of  15*^  copper.  Principal  ^r*kj^tzikst  va 
1W  Uind  shaft,  sunk  from  the  brea>?t  of  a  225'  r^ins^^i  h^*.  ".ce  iiiait 
i,  June  1,  1905,  and  it  was  ueceasary  lo  run  a  ser  Tirjati  «-/  <//.  to 
n  the  mine.  OU  working  were  said  to  «lv>w  abo^it  WifMfi  xoom  oi 
The  mine  uses  gasoline  power. 

The  M  25-ton  smelter,  poorly  located,  is  idle.  Th«^  cev  s^efaer.  at 
B,  las  a  lOO^ton  water-jacket  blast-furnace.  Power  for  bkrr*r  it  hectcz^ 
I  the  Santa  dara  river,  circa  2  miles  distant,  azki  an  acx^sary  x*%ni 
%  k  being  added,  to  provide  against  shortage  in  vafi^r-jyyv^.  The 
pany  has  built  a  50-mile  road,  with  a  down-crade  hacL  be<:w#«A  *ljt 
Iter  and  Acoma,  on  the  Rio  Grande  Western,  the  nearest  railrrj^  poicr.. 
will  use  a  traction  engine  for  transport. 

Owing  to  the  trouble  at  the  mine,  production  for  1905  wu  ccjj  ¥09.1  ^S 
fine  copper,  as  against  1, 448,507  lbs.  in  1904,  but  xrjt  V^jfj  prr>i-irtyirj 
lid  be  much  larger.    The  property  is  hampered  by  lack  of  rail  r^on.'jecf  rxki. 
is  undoubtedly  valuable,  and  has  a  good  manai^i^fneoc. 
m  NEVADA  COPPER  CO.  ITIAH. 

Office:  801  Equitable  Bklg.,  Denver,  O^.  Mine  office:  Elcxn.  r^r^ofi 
,  Utah.  John  P.  Brockway,  president ;  Dr.  W.  F.  Temple.  vic»t>-pf*-ir>rjt 
Q.  M.  Ingersoll,  secretary  and  treasurer:  £.  P.  WoK'erton,  wnz^nl  m&r.arer : 
«ding  officers  and  N.  T.  Plummer,  directors.  Orzaniz^d  Jaritiaiy  9^ 
)5,  under  laws  of  Arizona,  with  capitalizition  f  l,250.f//i,  §har»rt  f  l  yaJ. 
^niational  Trust  Co.,  Denver,  registrar. 

lands,  45  claims,  area  900  acres,  also  seven  .^-acn?  mill-it**,  in  t?^  K*:z 
ringB  district  of  Emery  county,  Utah,  and  1.220  arr*-  of  Ky.l.^>^rartx.ri 
P«it«,  in  the  eastern  end  of  Wayne  county,  Utah,  jrivirur  ua-A  hoMir.^, 
2,215  acres.    The  Keg  Springs  hnds  show  sundry  fi^^jre  vf-i-^  and  cr>ri- 
^  veins  between  Umestone  and  porphyry,  carrying    mfcUconiie  and  clial- 
'^*«,  assaying  up  to  70%  copper,  30  oz.  to  50  oz.  •fflver  and  $.5  to  $15 
^  ton.    Development  is  exclusively  by  open-cuts,  company  esti- 
•*'  200^000  tons  of  second-grade  ore,  worth  $50  to  $70  per  ton,  is 
**^^y,  which  seems  excessive.    Mill  tests  of  seooDd-gia<)*  - 
^t'^tion  of  6  mto  1,  ore  treated  assaying  18.8%  t 
^'  gold,  which  would  give  concentrates  of  the  i 
'^%  conp^T,  in  addition  to  gokl  and  sflver  value 
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portion  of  the  copper  were  lost,  which  probably  was  the  case.  Ores  of 
such  grade  never  require  concentration.  Transportation,  as  planned  by  the 
company,  will  be  by  barge  and  tug,  on  Green  river,  from  a  point  about  7 
miles  below  the  mines,  to  the  Rio  Grande  railway,  giving  a  river  haul  of  circa 
50  miles. 

Owing  to  serious  dissensions,  and  complaints  about  the  handling  of  the 
company's  affairs,  the  management  was  taken  away  from  Wm.  F.  Kendrick  and 
associates,  after  work  had  been  suspended  for  some  time  because  the  latter 
furnished  no  funds.  The  company  planned  beginning  shipments  circa  May 
1,  1906.  Property  is  considered  promising,  but  present  management  claims 
too  much  on  the  strength  of  very  limited  development. 
UTAH-NEVADA  GOLD  &  COPPER  MINING  CO.  UTAH. 

Office:  care  of  David  Jensen,  vice-president,  Ogden,  Utah.  J.  Stanley 
Dee,  president;  W.  D.  l^yper,  treasurer;  I.  C.  Dallimore,  secretary;  Thos. 
Cunningham,  superintendent.  Organized  1903,  with  capitahzation  $500,000, 
shares  $1  par.  Lands,  6  cLiims,  in  the  Newfoundland  district  of  Box  Elder 
and  Weber  counties,  Utah,  opened  by  sundry  open-cuts,  and  by  shafts  of  50^ 
and  70',  showing  2  veins  of  3'  to  5'  width,  carrying  chalcppyrite  with  pyrite 
and  quartz  gangue,  assaying  up  to  32%  copper,  17  oz.  silver  and  $12  gold 
per  ton. 
UTAH  QUEEN  MINE.  UTAH. 

letter  returned   unclaimed  from  fonner  mine  office,   Bingham   Can- 
yon, Utah. 
UTAH  SMELTING  CO.  UTAH. 

Office:  care  of  Bcla  Kadish,  general  manager,  Ogden,  Utah.  Mine 
office:  Bonneville,  Box  Elder  Co.,  Utah.  David  Eccles,  president;  Chas. 
Nibley,  secretiiry:  John  Pingill,  treasurer.  Capitalization,  $500,000.  In 
May,  190C,  coinpiiny  was  excavating  for  the  foundation  of  a  sampling  mill 
and  200-ton  custom  smelter,  planiKni  to  l>e  oiKTated  by  ele(?tric  power  from 
the  municipal  plant  at  Brigham,  12  miles  distant.  Company  is  driving 
artesian  wells,  and  the  works  are  to  have  a  spur-line  of  the  Oregon  Short 
Line  railway,  fmin  Hot  Springs. 
UTAH  SOUTHERN  GOLD  &  COPPER  MINING  CO.  UTAH. 

Letter  returned  iinelaiined  fi-oin  tornier  office,  25  Broad  St.,  New  York. 
Felix  Gottschalk,  president:  li.  A.  (>n)shy,  secretary  and  treasurer.  On^an- 
ized  April  10.  1903.  urder  laws  of  Utali,  with  capitalization  $500,000,  shares 
$1  par  issued,  $40S,750.  Lands,  sundry  claims,  in  the  Beaver  Lake  district 
of  Beaver  county  Utah. 
UTICA  MINING  &  MILLING  CO.  COLORADO. 

Office:  1420  ClKtstmit  St.,  Philadelphia,  Pa.     Mine  office:  Ward,  Boulder 
Co.,  Colo.     G.  A.  Davison,   sup<'rintendent,   at  last  accounts.     Ores   carry 
gold,  silver  and  copper.     Has  water  power  and  a  20-stamp  mill. 
VAL  CASTRUCCIO  MINES.  ITALY. 

Mine*  otiice:  Massa  Marittima,  Grosseto,  Italy. 
VAL  D'ELSA  COPPER  CO.,  LTD.  ITALY. 

Letter  returned  unclaimed  from  former  office,  Glasgow,  Scotland. 


VALDEZ-VA  LEXSUELLA .  l  ih3 

DEZ,  COPPER  RIVER  &  YUKON  RAILWAY  CO.  ALASKA. 

A  stock- jobbing  proportion,  put  out  by  L.  E.  Pike  &  Co.,  of  294  Wttsh- 
01  St.,  Boston,  Mass.,  notorious  promoters  of  swindling  "mining"  stocks. 
)ORO  VALENCLA.  PERtJ. 

Mine  office:  Quichin,  Camaila,  Peru.     Is  a  small  copper  producer. 
EllCIA  COPPER  MINING  CO.  CALIFORNLA. 

(^ce:  Hay  ward  Bldg.,  San  Francisco,  Gal.  Letter  returned  unclaimed 
I  former  mine  office,  Slifrwood,  Trinity  Co.,  Cal.  Chas.  E.  Laumeister, 
tdent;  J.  E.  Manning,  secretary  and  tre,asurer;  F  P  Bums,  superintendent. 
inized  under  laws  of  Arizona,  with  capitalization  $1.(X)0,000,  sliares 
lar.  Lands,  12  copper  claims,  area  248  acres,  also  3  quartz-gold  claims, 
80  acres,  and  240  acres  of  placer-gold  claims,  all  well  watered  and  tim- 
d,  on  the  East  Fork  of  New  River,  near  the  summit  of  the  Trinity-Salmon 
;e,  with  extensive  water-rijghts,  including  two  falls  of  ISC  each.  The 
wr  claims  carry  a  heavy  gossan  capping  and  are  slightly  developed  by 
umels.     Idle  for  several  years. 

UDAD  VALEIf CIANO-ANDALUZA  DE  ALTOS  SPAIN. 

HORNOS  y  MINAS  DE  PEflAFLOR. 

Office:  Glorieta,  1,  Valencia,  Spain.  Mine  office:  Peftaflor,  Sevilla,  Spain. 
I  Baldomero  Deu,  president  and  agent.  Capitalization  1,500,000  pesetas, 
res  250  pesetas  par.  Property  is  tlie  Elvira  mine  and  extensions,  carry' 
copper  and  iron  pyrites,  at  Peflaflor,  and  a  group  of  claims,  arci* 
hectareas,  at  Pueblo  de  los  Infantes,  Sevilla.  The  Peflaflor  group  was 
ier  development,  at  last  accounts. 

LERTINE  COPPER  &  GOLD  MINING  CO.  UTAH. 

Office:  care  of  J.  W.  Cairns,  president  and  manager,  Salt    Lake  City, 

ih.    Letter  returned  unclaimed  from  former  mine  office,  Bingham    Can- 

1,  Salt  Lake  Co.,  Utah.     Organized    1904,  with  capitalization,  $150,000. 

de  several  small  shipments  of  high-grade  ore  to  local  smelters,  in  1904, 

i  is  said  to  have  a  vein  carrying  a  2'   paystreak  of  excellent  ore.      Idle. 

XENSUELLA  COPPER  CO.  ARIZONA. 

Office:  3543  W.  23d  Ave.,  Denver,  Colo.     Mine  office:  Quartzite,  Yuma 

•,  Ariz.     Employs  25  men.     Col.  Richard  Darlnig,  president  and  general 

onager;  F.  W.  Deidcsheimer,  treasurer;  Geo.  C.  Foulkes,  setrctary.     Organ- 

<1  November,  1901,  under  laws  of    Arizona,  with  capitalization  $1,250,000. 

*res  $1  par.     Lanils,  7  claims,  patented,  area  circa  100  acres,  also  a  (lO-acre 

^  and  smelter  site,  12  miles  soutliwcst  of  Quartzite,  70  miles  from   the 

'^them  Pacific  railroad  and  15  miles  from  a  steamer  landing  on  the  Colonvdo 

'^r,  supplies  being  received  by  water.     Country  rocks  aro  limestone  and 

'^t,  carrying  2  contact  veins,  of  fair  size,  developed  by  shafts  of  200'  :uul 

^,  with  about  a  quarter  mile  of  workings,   showing  malachite,  azviritc 

'^  oxide  ores,  ^ving  average  assays  of  12%  copper,  4  oz.  silver  and  S  1  gold 

^  ton.     Has  gasoline  power,  with  2  hoists,  good  for  depth  of  500'  eiuh.  2 

^np-hou.ses,  a  smithy  of  18x24'  size,  and  6  dwellings. 

At  last  accounts,  late  in  1905,  company  was  instalUng  a  30-ton  Vulc^m 
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water-jacket  blast-furnace,  which  it  was  planned  to  blow  in,  circa  June,  lfl06v 

Water  for  the  sinelter  has  been  secured  by  a  1 ,000'  arteaian  welL 

VALEO  MIwmG  CO,  UTAH. 

Office:  cans  of  Hon.  Thomas  K<ntnis,  general  manager,  Salt  Lake  City, 
Utah.     Mine  offict*:  Park  City,   Summit  Co..   Utah.     J.    P.   Boyle^  sufierin- 
tendent.     Ores  carry  gold,  silver  and  copper.     Has  steam  power  and  em- 
pliiyed  alviut  25  men,  at  last  accounts. 
VALERIE  MINE.  YUKON. 

Mint'  otfie^*:  White  Horse,  Yukon,  Canada.    Shipped  50  tons  high-grade 
clialcopyrito,    1903,   to  the  Crofton  smelter,     Requireis  a   local  t^melter,  or 
adf-quaie  traii  sport  at  ion  facilities,  to  become  a  regular  producer, 
MINA  VALLENARINA.  CHILE. 

Office   and   mine:  Talt4il,    Antofagasta>    Chile.     Pedro   Herreia,    owner 
and  manager.     Employed  circa  25  men,  at  last  accounts, 
VALLEY  MINraG  CO.  COLORADO. 

Office:  care  of  Clias.  8.  Alagowan,  president,  Iowa  City,  la.  Mine  office: 
West  Clifr,  CuBt^r  Co,,  Colo,  John  L  Christie,  secretar}';  San»,  E.  Palmer, 
general  manager;  Harry  Triplett,  mine  superintendent:  Frank  L.  Card,  miD 
supcrintt-Txdpnt.  Organized  under  laws  of  Colorado,  with  capitalization 
*  J150AXM]||  trhareti  $1  ptir.  Lands,  6  patent^^d  claimB,  area  72  acre^,  also  a  20- 
acre  millsite.  in  the  Silver  Cliff  district,  with  6  veins  of  2*  to  2^  width,  opened 
by  shafts  of  175'  and  280',  with  1,3(K)'  of  workings,  showing  ore  giving 
average  assjiy.s  of  2.5%  copper,  17%  lead,  1%  zinc.  10  oz,  to  13  oz,  silver 
and  $4  gold  per  ton,  from  oxidized  ores,  with  occasional  native  copper.  Has  a 
75-h.  p.  steam  plant  at  iiiint%  with  2  hoists  and  an  air-coin preJ^or»  and  a  60-toii 
concent  mtor,  50x175',  of  brick  and  wood,  h^viiig  a  150-li.  p.  steam  plants 
18^  Bbike  firuj^her,  2  trains  of  rolls,  6  Card  concentrating  tables,  2  sizcrs  and 
500'  of  canvas  h lime-tables. 
VALLEY  VIEW  MINING  CO.  CALIFORNIA. 

Oftice;  8iiii  Fr.tncisco,  C-iil,  Mine  office:  Lincoln,  Placer  Co.,  Cal,  I^nds, 
^0  acres,  ptitent4?d,  showing  inipn-gnations  250'  wide,  with  circa  25'  of  ore, 
b<^twp«»n  schistose  walls.  Hna  a  go,Hsan  outcrop,  nearly  110'  wide  and  1,000* 
long,  carrynng  avemge  gold  and  silver  vahies  of  about  $1  p<^r  ton.  Ore  shipped 
averages  alxjut  5%  copp<j»r.  Has  two  5'  Huntington  mills. 
VALLEY  VIEW  MINING  CO.  MONTANA. 

Letter  returned  uncbimed  from  former  mine  office*  Anaconda,  Mont, 
VALRUBIO  GROUP.  SPAIN, 

Ottices:  cure  of  M.  YglcHias,  owner,  2  Tokenhouse  Bldgs.,  London,  E.  C, 
Eng,  Mine  office:  Paimogo,  Huelva,  Spain,  Property  includes  the  Val* 
nibio,  San  Carlos  and  San  Andres  mines,  with  total  area  of  circa  200  acres, 
lying  bi'tween  the  Romanera  and  Mont*^rubio  groups,  and  carrying  tlie 
western  fxten^inns  of  the  8an  Vicente  veins. 
VAL  VERDE  COPPER  CO,,  LTD,  ARIZONA. 

In?wlvent.     Fully   de.'^criK^d   in   Vol   IV, 
VAN  ANDA  COPPER  A  GOLD  MINES  CO.,  LTD.         BRITISH  COLUMBIA. 

Dead, 
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AHDA  MHIES  &  SKELTER.  KklllKb  COLUIEEIA. 

Dead.     Property  was  the   Cornell  and  Copper  Qi>er-ri  zr  ir.i>-s. 
OOUVER  &  BOUIIDART  CREEK  BRITISH  COLUKBIA. 

DEVELOPMEHT  &  MntlHG  CO. 

Mine  office:  Penticton,  Yale  district.  B.  C,    C.  VA.-Lcr,  Tr.^r-r>g^r.     Ores 
r  gold,  silver  and  copper      Has  *^t€aiii  power.     I  ilr. 
COUVER  ISLAHD  MntlHG  &  BRITISH  COLUMBIA. 

DEVELOPMEHT  CO.,  LTD. 

Offices:  45,  Leadenhall  St.,  London.  EL  C.  Eng.  Mine  office:  Duncans 
sonver  Island,  B.  C.  F.  H.  Favic-11.  chairman;  Ciemont  Livingston, 
ml  manager;  J.  I.  Fifield,  secretary.     Oreanixed    Xov«nber  18.  1902. 

capitalization  £50,000,  shares  £1  par;  L-^sued.  £27,420.  Is  said  to  plan  an 
Me  of  capitalization. 

lAndB,  circa  1,800  acres,  east  of  the  Eaquimalt  &  Xanaimo  railway, 
By  lying  east  of  the  Tyee  and  supposedly  canying  the  eastern  extension 
le  lyee  copper  formation.  Principal  development  is  on  the  Westholm 
D,  hanng  a  51 0'  two-compartment  working  shaft,  with  about  )^  mile 
peningB,  showing  some  ore  of  3%  to  10^*^  copper  tenor,  drift^s  on  the 

level  showing  a  wide  mineralized  zone,  with  occasional  concentrations 
opper,  but  no  ore  body  of  commercial  size  has  been  discovered  as  yet. 

Westholm  shaft  is  TOO'  west  of  known  occurrence  of  ore  at  the  Tyee. 
lagement  is  excellent,  and  property  is  considered  well  located. 

ipaSu  ferrovarria  vasco-castellaha.  spain  . 

Office:  Madrid,  Spain.     Mine  office:  Burgos,  Burgos,  Spain.     Property  is 

Mina  de  Peneda,  undergoing  development  at  last  accounts. 

LED  PROPHET  COPPER  CO.,  LTD.  ARIZOIIA. 

Office:  27  William  St.,  New  York.  Mine  office:  Clifton  Graham  Co. 
I.  Ben  M.  Crawford,  general  manager.  Capitalization  $500,000,  shares 
par.  Lands,  5  claims,  area  100  acres,  near  the  Shannon,  Standard  and 
f  England  &  Clifton  mines,  developed  by  open-cuts  and  short  tunnels, 
wing  high-grade  surface  ores,  gi\'ing  assays  of  16%  to  20%  copper,  and 
oentrating  ores  giving  assays  of  4%  to  8%  copper,  with  an  average  of 
ut  6  oz.  silver  and  $4  gold  per  ton.  Idle. 
LARBEitA  MHOlfG  &  SMELTING  CO.  MEXICO. 

Office:  71  Broadway,  New  York.  Mine  and  works  office:  Velardeila, 
»ngo,  Mexico.  D.  M.  Haynes,  superintendent;  M  Dahlgren,  mine  super- 
aident;  Wm.  Daly,  smelter  superintendent.  Is  controlled,  through  ovm- 
^P  of  60%  of  capital  stock,  by  American  Smelters  Securities  Co. 

Lands,  2,500  pertenencias,  area  6,177  acres,  including  a  number  of  mines, 
^Mch  the  Terneres  and  Santa  Maria  silver-lead  mines  and  the  Copper 
®en  niine,  carrying  argentiferous  copper  ores,  are  the  more  developed,  and 
the  principcd  producers.  The  mines  are  said  to  have  upwards  of  800. ()()() 
*  of  ore  blocked  out,  including  considerable  lead  ore,  the  mines  carninp 
ch  lead,  though  opened  originally  for  copper.  The  n^duction  plant  is  at 
^rdefia,  on  the  line  of  the  Mexican  International  railway,  24  miles  from 

mines,  and  connected  therewith    by    the    Ferrocaril    Velardeila.     The 
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200-ton  concentrator  is  to  be  increased  to  500  tons  daily  capacity.  The  old 
smelter  is  idle,  liaving  been  replaced  by  a  new  smelter  of  1,000  tons  daily 
capacity,  which  it  was  planned  to  blow  in  circa  July,  1906.  It  is  planned  to 
double  the  capacity  of  this  smelter,  to  2,000  tons,  rendering  it  the  largest 
custom  smelter  in  Mexico.  The  plant  •  is  well  arranged,  handling  of  mate- 
rial being  automatic  throughout,  as  far  as  possible,  the  works  having  been 
designed  to  handle  low  grade  copper  and  lead  ores,  with  a  maximum  of 
economy.  An  ore-bedding  plant  is  to  be  installed,  permitting  systematic 
mixing  of  ores  before  charging.  A  1,200-h.  p.  central  steam  plant  is 
'  planned,  to  generate  electricity  for  the  mines  and  smelter.  The  projx'rty 
is  considered  promising,  and  is  under  an  experienced  and  fully  capable  manage- 
ment. 
\nELVET-PORTLAND  MINE,  LTD.  BRITISH  COLUMBIA. 

Reorganized,  Nov.  18,  1905,  as  New  Velvet  Portland  Mine,  Ltd. 
'  VELVET  (ROSSLAND)  MINE,  LTD.  BRITISH  COLUMBIA. 

Merged,  January,   1904,  in  Velvet-Portland  Mine,  Ltd. 
VENICE  COPPER  CO.  MEXICO. 

Office:  Venice,  III.     Letter  returned  unclaimed  from  former  mine  office, 
Soyopa,  Sonora,  Mexico.     Lands  supposedly  sold  to  Calumet  &  Yaqui  River 
Copper  Co. 
VENTURA  COLORADO  COPPER  fflNING  &  SMELTING  CO. 

Incorporated,  1903,  under  laws  of  Colorado,  by  D.  H.  De  Annan,  et  al. 
VENTURE  HILL  MINING  CO.  ARIZONA. 

Office  and  mines:  Jerome,  Yavapai  Co.,  Ariz.  Thos.  E.  Campbell, 
president  and  general  manager;  Geo.  H.  Avery,  vice-president  and  superin- 
tendent; Clias.  F.  Avery,  t^eoretary;  Frank  E.  Jordan,  treasurer.  Organized 
1900,  under  laws  of  Arizona,  with  capitalization  $3,000,000,  shares  SI  par. 
Lands,  6  patented  claims,  area  110  acres,  in  the  Verde  district,  showing  2 
fissure  veins,  claimed  by  company  to  average  90'  width  and  to  carry  average 
values  of  4.7%  copper,  6.5  oz.  silver  and  $4  gold  per  ton,  in  oxide  and 
sulphide  ores,  developed  by  sliafts  of  65'  and  87',  and  tunnels  of  205'  and 
457'.  Presumably  idle. 
VERDE  APEX  COPPER  CO.  WYOMING. 

Supposed  to  have  liad  copper  clauns  somewhere  in  Wyoming 
VERDE  APEX  COPPER  MINING  CO.  ARIZONA 

Office:  care  of  Chas.  B.  Lutz,  president  Bloomsburg,  Pa.  Mine  office: 
Jerome,  Yavapai  Co.,  Ariz.  F.  E.  Jordan,  agent.  Organized  1900,  wnth 
capitalization  $3,000,000,  shares  $1  par.  Lands  6  claims,  area  circa  90  acres, 
in  Mescal  Gulch,  about  one  mile  south  of  Jerome,  slightly  opened  by  shaft 
and  tunnel.  Out  of  funds  and  may  lose  lands. 
VERDE  CHIEF  COPPER  MINING  CO.  ARIZONA. 

Office:  20  Broad  St.,  New  York.  Mine  office:  Jerome.  Yavapai  Co. 
Ariz.  Chas.  L.  Tompkins,  president;  Dr.  W.  E.  Delabarre,  vice-president; 
Frank  K.  Kohler,  secretary  and  treiisurer;  R.  H.  Smith,  assistant  secretary 
and  treasurer.  Organized  June,  29, 1900,  under  laws  of  Arizona,  with  capitali- 
cation  ^3,000.000.  ifharos  $1  par.    Annual  meeting,  first  Monday  in  July. 
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puutr.    Mine  is  developed  by  <&  ^ii5er«:r:  K-ta/t*  aoi  *. — i^.  -ht:  1  zmastc  oat 

«ifle  of  workings,  dainwd  to  fiia»  2ff3ffJf}  vxis  of  opi^. 

The  smelter.  1^  mile§  froD  ibe  yTZj/i^au  ".^t*:  'jfiKJii^.  La.*  a  l(#>-V>o 
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1138 


THE  COPPER  HANDBOOK, 


tiaing  of  this  company  has  been  utterly  untruthful,  and  the  methods  of  oper- 

«vtioQ  seeiu  to  luivc  be^n  vacillatmg  and  inefficient. 

VERDE  KING  COPPER  CO.  i  ARIZONA. 

Office:  401  Henne  Bldg.,  Los  Angeles^  Cal.  iLetter  returned  unclaimed 
from  former  mine  office,  Jerome^  Yavapai  Co,,  Aria.  Cha^,  J.  George,  pres- 
ident; Baron  \V.  Hiley,  secretary:  Joseph  Gray,  superintendent.  Organijee«l 
1900,  under  laws  of  Arizona,  with  capitalization  $1,000,000,  siiares  $1  par. 
Lands,  20  imUvnUnl  claims,  nd joining  the  CltHipatni,  said  to  Imve  circa  3,00^ 
of  workings,  including  a  2(K)'  two-eoinpartment  shaft,  A  crosscut  from  a  long 
tunnel  exposed  Iti'  of  low-gnule  oa%  carrying  copper,  silver  and  gold  values, 
but  the  tunnel  was  iibandoned.  Lands  are  con>iidered  well  loeat<*d,  but  the 
repeated  excuses  of  the  management^  for  the  idleness  of  the  property,  are  re- 
garded a.s  dL'cidedly  tliin, 
VERDE  MINE.  CALIFORNIA, 

Letter  returned   unclaime«i  fmm  fonner  mine   office,  Redding,   Shasta 
Co.,  CaL     la  a  group  of  12  idle  claims,  adjoining  the  Shajita  King  group  of 
the  Trinity  Copper  Co.,  opened  by  a  600'  crosscut  tunnel,  ghov\ing  a  small 
VL»in  of  good  ("op|x*r  oie, 
VERDE  MINING  &  MILLING  CO,  WYOMING. 

Office:  .'i23  Hee  Bldg.,  Omalia,  Neb.  Letter  returned  unclainietl  from 
fonner  mine  office,  Battle,  Carlwn  Co.,  Wyo.  C.  M.  Jacques,  prt'ijident ; 
J.  E.  TliaefitT,  secretary  and  treas'urer;  G.  F.  Hint  on,  general  manager;  pre- 
ceding officers,  G.  H.  Lyon«  and  A.  fL  Crow,  directors.  Lands,  4  clainja, 
area  80  acres,  showing  a  .15'  fissure  vein,  carrying  malachite,  bomite  and  dial* 
copyrite,  giving  assays  of  5%  to  21*^  copper,  6  oz.  silver  an<l  f5  gold  jier  ton, 
opened  by  shafts  of  40*  and  115'.  Has  a  40-h.  p.  steAin  plant.  Idle  for 
sevepal  years. 
VERDE  QUEEN  COPPER  CO,  OF  ARIZONA,  ARIZONA* 

Letters   returned   unclaimed   fmm  all    former  offices.     Lands  were  2S 
claims,  with  a  40-ton  smelter,  near  Jerome,  Yavapai  county,  Arizona.     Lands 
were  not  soli  I  to  the  LTnited  Verde,  in  1904,  as  was  asserted. 
VERDI  MINE.  MONTANA. 

Mine  office:  Hamilton,  Ravalli  Co.,  Mont.  J.  C.  Carter,  superintendent. 
Lands,  5  claims,  caid  to  show  ore  a-ssivying  20%  copper,  with  a  trace  of  gold. 
FRANCISCO  VERGARA  L  CHILE. 

Office  and  mine:  Petorca,  .\concagtia,  Chile.     Owns  and  operates  the 
^lauro  mine,  opc^ned  1860,  making  matte  equivalent   to  about   225,000  lbs. 
fine  copper  yearly. 
VERMONT  &  ARIZONA  COPPER  CO.  ARIZONA. 

Office:  I5(f  College  St.,  Burhngton,  Vt,  Mine  office:  Tombstone,  Cochise 
Co.,  Ariz.  Hon.  Hamilton  8.  Peek,  president;  J.  H.  Mclxjud,  secretary 
and  tre.asurer:  J,  A.  Collier,  superintendent.  Organizetl  184*0,  under  laws  of 
Arizona,  with  capitalization  $1,500,000,  shares  %5  par.  Lands,  U  claims, 
area  230  acres,  4  miles  from  from  Gleeson,  on  the  wfsteni  slope  of  the  Dragoon 
Mounlams,  in  the  Tufi^uoise  district,  showing  2  gold  and  silver  veins  and  sev- 
emi  copper  veinti,  latter  giving  assiays  of  23%  to  43%  fttjm  selected  carl>oimte 
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ores,  opened  by  a  23(K  main  shaft,  with  l^dOO^  of  underground  workings, 
and  also  haying  about  1,000'  of  development  on  10  adjoining  claims.     Has 
steam  power  and  is  developing  in  a  small  way. 
VERMONT  &  BOSTON  MINING  CO.  VERMONT. 

Presumably  dead.    Letters  returned  unclaimed  from  former  office  and 
former  mine  office. 
VERONICA  COPPER  MINING  CO.  MONTANA. 

Mine  office:  Butte,  Silver  Bow  Co.,  Mont.  Organized  Apr.  27,  1906, 
under  laws  of  Montana,  with  capitalization  $150,000,  shares  $2.50  par. 
AKTIESELSKABET  VESTERDALENS  KOBBERGRUBER.  NORWAY. 

Office:  Melderstein,  Sweden.     Mine  office:   Naeverfjord,  Norway.     Hen- 
ning  Nordlund,  chairman;    August  Siljestrdm,  superintendent.     Organized 
1903,  under  laws  of  Norway.    Employed  circa  60  men,  at  last  accounts. 
VETA  GRANDE  MINING  CO.  MEXICO. 

Mine  office:  Bacoachi,  Arizpe,  Sonora,  Mexico.  Employs  50  men. 
James  Finch,  president;  James  Hooper,  superintendent.  Capitalization, 
$1,000,000.  Lands,  sundry  claims,  10  miles  south  of  Bacoachi,  opened  by  a 
tunnel  and  a  250'  three-compartment  shaft,  showing  a  56'  vein,  carrying 
auriferous  and  ai^ntiferous  copper  ores,  assaying  $40  to  $9,000  per  ton, 
with  values  mainly  in  silver.  Is  developing  vigorou.*dy,  and  is  considered 
promising. 
VETA  RICA  SILVER  &  COPPER  MINING  CO.  MEXICO. 

Mine  office:  Charcas,  San  Luis  Potosf,  Mex.    C.  H.  Hoffman,  manager. 
Has  steam  power.     Presumably  idle. 
VETERAN-ELY  COPPER  CO.  NEVADA. 

Mine  office:  Ely,  White  Pine  Co.,  Nev.     Is  controlled  by  practically  the 
same  management  and  owners  as  the  Cumberland-Ely.     Organized,  circa 
January,  1906,  under  laws  of  Maine.     Lands,  15  claims,  adjoining  the  Giioux 
Consolidated. 
VICKERY-THOMPSON  MINING  CO.  MEXICO. 

Office  and  mine:  OcotUn,  Oaxaca,  Mexico.  Guillermo  W.  Thompson, 
manager.  Lands  include  properties  in  the  OcotUn,  Tlacolula,  Villa  Alta  and 
IxtUn  districts  of  Oaxaca.  Apparently  has  some  connection  with  Compafila 
Minera  Zapoteca.  The  interest  of  Frank  A.  Vickery  in  this  company  is  said  to 
have  been  sold,  1905,  to  G.  W.  Thompson. 
VICTOR  BONANZA  MINING  CO.  CALIFORNIA. 

Office:  care  of  M.  T.  Dooling,  president,  HoUister,  Cal.     Letter  returned 
unclaimed  from  former  mine  office,  Dos  Palos,  Merced  Co.,  CaL 
VICTOR  CONSOLIDATED  MINING  CO.  UTAH. 

Mine  office:  Eureka,  Juab  Co.,  Utah.     Vivian  McCune,  general  manager; 
J.  Treloar,  superintendent.     Lands  include  the  Victor,  Boss  Tweed  and  other 
mines,  carrying  gold,  silver  and  copper  ores.     Has  steam  power. 
GEWERKSCHAFT  VICTORIA  BLEIERZ-  UND  GERMANY. 

ZUfKBLENDE  GRUBEN. 

Office:  K^,  Germany.  Mine  office:  Nassau  a/L.,  Rheinprovinz, 
Germany.    Lands,  370  hectares,  carrying  silver,  lead,  sine  and  oopper  ores. 
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VICTORIA  BOULDER  MIKING  CO.  COLORADO. 

Mine  office:  Salina,  Boulder  Co.,  Colo.    M.  B.  McClure,  manager,  at  last 
accounts.     Ores  carry  gold,  silver  and  copper.     Has  steam  power. 
YICTORIA  COPPER  CO.  AUSTRALIA. 

Reorganized  repeatedly.     Now  the  African  &  Australian  Co.,  Ltd. 
VICTORIA  COPPER  MINING  CO.  MICHIGAN. 

Office:  539-53  State  St.,  Boston,  Mass.  Mine  office:  Victoria,  Onton- 
agon Co.,  Mich.  Employs  100  men.  Fred  H.  Williams,  president;  Chas.  D. 
Hanchette,  vice-prdlaident;  James  P.  Graves,  secretary  and  treasurer; 
preceding  officers,  Wm.  F.  Humphrey  and  Calvin  Austin,  directors;  Geo. 
Hooper,  superintendent;  Con.  Bedell,  mill  superintendent;  C.  R.  Forbes, 
engineer;  Henry  N.  Greely,  auditor;  C.  R.  Everett,  clerk.  Organized  Jan. 
16,  1899,  under  laws  of  Michigan,  with  capitalization  $2,500,000,  shares 
$25  par;  paid  in,  $12.  Last  assessment,  $1,  August,  1905.  Statement,  as 
of  date  January  1,  1906,  gave  assets,  exclusive  of  mine  and  equipment,  of 
$73,692,  with  liabilities,  being  a  balance  due  former  shareholders,  of  only 
$639.33.  First  National  Bank,  Boston,  registrar.  Shares  are  listed  on  the 
Boston  Stock  Exchange.     Annual  meeting,  fourth  Monday  in  February. 

Lands,  2,289  acres,  in  Sections  19,  20,  29,  30  and  31,  Towti  50  North, 
Range  39  West,  and  Sections  24,  25  and  36,  T.  50  N.,  R.  40  W.,  in  Ontonagon 
county,  Michigan,  giving  a  tract  with  an  extreme  width  of  two  miles  east 
and  west,  and  an  extreme  length,  north  and  south,  of  2%  miles,  lying  just  west 
of  the  Ontonagon  river,  practically  all  on  the  mineral  belt,  only  about  100 
acres  lying  on  the  Eiastem  Sandstone.  Neighboring  mines,  all  idle  for  many 
years,  are  the  West  Minnesota  on  the  north.  National  on  the  east  and  Devon  on 
the  west.  Nearest  active  property  is  the  Michigan,  three  miles  northeast. 
Litigation  over  a  40%  undivided  interest  in  320  acres  of  land,  in  the  main  mine 
tract,  was  settled,  favorably  to  the  comp)any,  September,  1905. 

The  first  attempt  at  Lake  Superior  copper  mining,  in  historic  times, 
was  made  on  the  Victoria  property,  in  the  winter  of  1770-1771.  The  next 
mining  done  was  in  1849,  when  the  property  was  opened,  under  tlie  name  of 
Cushin,  on  a  line  of  prehistoric  pits  containing  masses  of  native  copper, 
one  weighing  upwards  of  a  ton.  Name  was  clianged,  1850,  to  Forest  mine, 
and  property  was  reorganized,  1858,  as  the  Victoria  Mining  Co.  Under 
these  titles  the  property  made  186  tons,  1 ,279  lbs.' fine  copper,  at  a  loss  of  about 
$180,000.  The  first  stamp-mill  was  burned  by  a  forest  fire,  and  the  second 
was  swept  away  by  a  flood.  The  property  was  operated  regularly,  on  a 
small  scale,  1849-1855,  and  thereafter  spasmodically.  The  mine  was  un- 
watered  in  1881,  but  remained  idle  until  1899. 

The  mine  is  located  on  a  lugh  and  steep  hill,  notwithstanding  which 
the  solid  rock  is  covered  with  heavy  sand  and  clay  drift.  The  Forest  amyg- 
daloid lode,  on  which  the  mine  is  developed,  is  5'  to  30'  wide,  where  opened, 
very  irregular  in  width,  rolling  in  dip  and  bunchy  in  cont-ents,  with  a  strike  of 
circa  N-  69°  E.,  and  average  dip  of  61°  to  the  northwest,  the  strike  giving 
about  1}^  miles  of  outcrop  on  Victoria  lands.  The  Forest  bed  evidently  is 
one  of  the  cupriferous  amygdaloids  of  the  Evergreen  belt,  opened  to  the 
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least  by  the  Maas  and  Adventure,  but  wfaiefa  one  ci  (he  aeries  is  uncertain. 
V^ork  was  begun  March  1 ,  1899  under  great  disadvantages.  The  old  mine 
four  shafts,  numbered  from  east  to  west,  opened  erratically,  with  shafts 
ieveb  at  various  intervals,  lifts  being  opened  at  distances  of  So'  to  65'. 
!^o.  2,  chosen  for  the  main  working  shaft,  was  cut  down  to  two-compart- 
.  size,  Sxl2'  inside  measurement,  and  in  cutting  this  shaft  down  from  the 
to  the  third  level,  considerable  barrel  work  and  good  stamp-rock  was  found 
lat  was  the  foot  wall  of  the  old  mine.  No.  2  is  2,0S9'  deep,  yrixh.  Ieveb  be^ 
;he  fourth  opened  at  intervals  of  \W.  The  formation  is  much  disturbed 
the  surface  and  the  lode  is  irregular  in  dip,  but  with  the  widening  noted 
pth,  better  defined  walls  are  found  also,  as  well  as  a  considerable  increase  in 
er,  showing  some  good  stoping  ground  from  the  seventh  level  downward, 
.  near  the  bottom,  where  the  lode  widens  to  about  SCK.  with  only  occasional 
'hes  of  copper.  Nineteen  levels  have  been  opened  and  the  mine  has 
13'  of  underground  openings. 

Old  No.  1  shaft,  240'  east  of  No.  2,  b  188'  deep;  old  No.  3,  IIW  west  of 
2,  b  SdCK  deep  and  No.  4  b  ISC'  deep.  In  addition  to  productive  openings, 
he  Forest  lode,  the  mine  has  about  3,000'  of  crosscuts,  showing  sundry 
iferous  beds,  but  none  of  promise  equal  to  the  Forest.  The  foot  wall 
Hjuts  show  an  amygdaloid  underlying  the  Forest  at  an  average  depth  of 
d',  thb  bed  being  well  mineralized  for  4'  to  5'  along  the  foot^*all,  pro- 
ng small  masses  up  to  50  lbs.  weight,  the  copper  occurring  mainly  on  the 
,  with  considerable  epidote  on  the  hanging  wall  Underlying  this  epidotal 
at  a  dbtance  of  circa  60',  is  a  6'  amygdaloid,  showing  much  epidote  and 
d  minerab,  and  a  little  stamp  rock.  An  amygdaloid  called  the  Glenn  was 
3ed  in  1900,  giving  a  fair  showing  of  copper  at  the  bottom  of  a  shallow 
t.  Dbmond  drill  borings  north  of  the  mine  have  shown  nothing  of 
;ial  promise. 

The  Forest  amygdaloid  b  low  in  grade,  but  quite  regular  in  contents, 
«nng  a  little  heavy  copper,  but  with  values  mainly  in  medium-grade  stamp 
£.  All  Ieveb  down  to  the  18th  are  connected  by  winzes,  giving  ventilation 
safety.  The  ground  stands  well  and  the  mine  is  without  a  stick  of  timber, 
ept  in  the  shafts.  Nciirly  500,000  tons  of  stamp  rock  have  been  develoi)ed, 
'  a  considerable  stock-pile  has  been  accumulated  on  surface,  from  opening 
^'  The  copper  chute  at  the  Victoria  rakes  to  the  southwest,  and  the  brst 
^nd  below  the  15th  level  T^ill  be  found  in  the  southwestern  drifts.  Littlr 
^g  work  has  been  done  since  July,  1904,  the  management  thinking  enough 
^d  opened  for  a  mill,  and  devoting  money  and  work  to  developing  u 
^^  power  and  building  a  mill. 

No.  2  has  a  frame  rock-shaft  ho  use  34x40'  on  the  ground  and  90'  high, 
^  U  16x36'  wing.  The  power-house  is  36x40',  with  a  24x2.S'  wing,  of  wood, 
'^nc  foundations,  with  steel  roof.  The  hoist,  of  Webster.  OinipA  L.'iii* 
•^,  is  a  duplex  cylinder  engine,  with  a  single  drum  of  IT  facr  witli  !?' 
^ixnum  and  8'  minimum  diameter,  set  on  a  concrete  foundHtinn  1»(m|(|.(|  mi 
^  rock.  Equipment  includes  two  TJ-drill  lland  iiir-couipnor.  iind  :.mi 
"erdrilb.     The  old  Nordbcrg  hoist  at  No.  2,  with  12x2S"  ( ylincUr .  a:ul  drum 
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of  5'  diaraeter  and  6'  9^  face»  is  available  for  use  at  No.  3  shaft.  This  hoist, 
rated  at  l/JOiy  capacity  only,  was  used  in  sinking  No.  2  to  its  full  depth  of 
2,08J)\ 

Buildings  at  thp  mine  int^lude  a  SOxBC  machine-shop,  of  wood,  with  iron 
ixwjf,  a  2^1x72'  carpenter  shop  and  warehouse,  a  two-«tory  frame  boarding- 
house  and  ofRcc,  27x64',  with  IOjcJ^T'  gU,  a  19x41'  frame  schoolhouae.  stone 
clianging-hou&ie,  general  iiiore  and  58  dwellings.  A  10x16x28'  storage  ciistern 
holds  water  from  the  mine  for  feeding  boilers,  and  water  for  domestic  uses  and 
firt"  protet'tion  is  pumpt»<l,  by  a  Rtei4  wrndmill,  from  a  well  having  a  storage  tank 
and  TW  of  water  mains.  There  is  a  sawmill,  with  56*  circular  saw,  fumisliing 
timber  and  lumber  for  the  mii  e's  i  ?<  jiiiremeots.  Nearest  railroad  is  the  Chicago, 
Mil^Tiuke^s  *&  St.  Paul,  at  Uocklnnd,  3  miles  diistant.  The  oompany^a  land^ 
are  well  timbereti  and  contain  an  inexliaiistible  supply  of  good  building  stone^ 

A  large  water  power  has  been  developed  from  Glenn  Falls,  on  the  west 
branch  of  the  Ontonagon  river,  atwut  1  mile  irora  the  mine,  at  a'  c<39t  of 
$200,(300.  This  is  the  best  natural  wat^r  power  of  the  Lake  Superior  copper 
diKtrict,  tlie  stream  dropping  nearly  \5(y  in  1  H  miles,  by  a  series  of  small 
falls,  between  which  arc  numerous  mpids,  witli  sandstone  bottoms.  Power 
is  developed  by  means  of  a  dam,  canal  and  shaft.  The  dam,  built  up  from 
exc4ivations  in  bedrock^  is  320'  between  abutments,  and  hits  32  eight^ieo- 
inch  **!'*  bt^ams,  10'  apart,  sunk  vert ir-ally  .5'  to  10'  in  bednx-k,  %\'ith  cement 
filling.  The  dam  !ias  an  extreme  height  of  24',  with  width  of  14'  at  the  bottom 
and  8'  at  the  top,  and  has  a  320'  main  section,  with  wings  of  K.KJ'  and  160', 
giving  a  total  length  of  580',  built  with  an  arch  up-stream,  giving  great  gtmngth. 
The  dam  is  faced,  on  the  water  side,  with  5x10'  plates  of  3-16" steel,  bolted  to 
the  steel  **!"  beams  tlirough  the  concret-e.  The  center  of  the  dam  haa  ao 
apron  SO'  wide,  also  a  floating  boom  to  guide  logs,  as  the  stream  is  used  for 
logging  operations,  the  dam  being  ay bstJintially  built,  so  tliat  it  cannot  l>e  torn 
out  by  a  log-jam.  Tlie  outlet  is  a  44*  steel  pipe,  leading  from  the  bottom  of 
the  dam  to  the  jxjwer  canal. 

The  canal  diverting  water  from  the  dam  is  nearly  6,000^  in  lengthy  ran- 
ning  for  about  2,000'  through  sandstone  and  4,000'  through  alluvium.  The 
canal  is  25'  vnda  at  the  top*  16'  "k^ide  at  the  Ix^ttom  and  10'  il»?ep.  Tije  out^ 
let  of  the  canal  has  6  gates,  in  two  sets,  separatixl  by  a  heavy  concrete  abut« 
raent,  Tlie  gateways  are  matle  of  20*  **I"  beams,  set  vertically  0'  apart,  with 
6  gates  of  lu»avy  oak  planking,  worked  vertically  by  rack  and  pim'on,  actuated 
by  water  power.  The  canal  leads,  from  the  fore<lam,  to  three  vertical  inlet 
shafts,  10'  from  center  to  center,  each  5'  in  diameter  and  334'  6*  deep,  lined 
with  concrete.  The  shafts  wtre  sunk  through  solid  sandstone,  by  means 
of  5*  holes  bor\«i  iu  the  required  dcprli,  after  which  the  5*  holes  were  en- 
larg»?<]  to  5'  holes,  by  Reaming  with  a  special  bit  Imving  4  cutting  arms,  each 
30*  in  length,  actuated  by  a  Xo.  9  Rand  drill. 

Air  indrawn  into  the  sliatts  thnjugh  five  thousiind  tuljes  of  three^ightha 
inch  diameter,  and  iecarritH.!  downward,  as  bubbles,  by  the  faUing  water.  At 
the  bottom  of  the  three  shiifts  is  a  tunnel  of  3tKy  length,  kmiiug  to  a  large 
;an-sluiped  air-compre/^sion  cimmber,  26'  in  height,  18'  Vknde  at  the  entnmott 
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ft  tunnel  and  GfY  wide  at  the  extreme  end,  lined  with  boilor-plate.  The 
isoned  air,  pnilled  down  the  shafts  by  suction  and  swept  along  the  tunnel 
ibbles  by  the  rusliing  waters,  is  released,  in  the  compression  chamber, 
;he  constant  accession  of  fresh  air-bubbles,  in  in>Tiads  of  millions,  causes 
iression,  the  air  being  held  from  escaping;  backward  by  the  superior 
ure  of  the  falling  water.  The  plant  was  designeil  for  an  air  pressure  of 
be.  per  square  inch,  and  when  this  pressure  is  cxceeiled,  the  air  forces 
fster  in  the  chamber  below  the  mouth  of  a  12'  vent-pipe,  leading  to 
oe.  When,  in  operation,  the  pressure  exceeds  123  lbs.  per  incli,  wliich 
68  speedily  when  the  power  is  not  used,  the  air  rushes  upward  through 
1  hundred  feet  of  pipe  with  tremendous  force,  carrj'ing  along  with  it,  in 
ige,  acme  of  the  water  which  pulled  it  do^Mi,  throwing  a  fine  spray 
reds  of  feet  in  the  air,  \inth  a  roar  tliat  gives  the  listener  some  faint  idea 
e  terrific  combat  of  the  elements  that  continues  ceaselessly,  three  hundred 
beneath,  where  man'tf  curming  has  harnessed  together  those  nv'arring 
enta  of  air  and  water,  forcing  each  to  coerce  the  other,  and  yield  their 
tant  energy  to  the  pygmy  who  lias  entrapped  them. 
The  outflow  shaft,  which  would  be  called  a  tail-race  if  on  surface,  is  sunk 
Q  an^  of  80®  and  leads  to  the  lower  river.  This  novel  hydraulic- 
matic  power  plant  was  completed  in  May,  1906,  and  worked  exactly 
esigned,  giving  an  available  energy  of  4,000  horse  power,  rendering  it 
1  the  most  powerful  single  unit  air-compressor  in  existence,  and  being 
ifth  installation  of  its  sort  in  the  world.  It  is  possible  to  operate  one, 
or  three  of  the  inlet  shafts,  as  may  be  desired,  with  corresponding 
ition  of  the  energy  developed. 

The  simplicity  and  economy  of  the  Victoria  power  plant  lie  in  its  being 
hitely  automatic.  No  machinery  is  required,  the  power  being  drawn  off 
pipe,  from  the  compression  chamber.  Not  a  pound  of  waste  or  a  gaUon 
1  will  be  required  for  the  operation  of  the  plant.  Its  simplicity  is  per- 
-tum  a  cock,  and  get  the  power,  as  easily  as  town-dwellers  draw  water 
I  a  faucet.  It  seems  as  near  an  approach  to  perpetual  motion  as  the 
Qtieth  Century  is  likely  to  evolve. 

The  mine  and  mill  are  cormected  by  a  4,800^  tramline,  in  two  sections, 
apper  having  a  grade  of  6%  and  the  lower  a  grade  of  12%.  A  stationary 
t  at  the  top  of  the  incline  vntVL  serve  as  a  starter,  loaded  cars'  bring  back 
ties.  A  retarding  engine  might  be  made  to  develop  power  from  the 
1-line,  were  it  not  that  the  Victoria  already  has  all  the  power  it  can  use, 
'ered  practically  free,  except  for  the  ihterest  on  the  cost  of  the  installa- 
•    The  tram-line  enters  the  mill  over  a  TOO'  trestle. 

The  mill,  near  the  hydraulic  works,  is  50x150'  in  size,  of  wood,  with  one 
16*  Cuyahoga  stamp  and  28  Hartz  jigs.  Foundations  of  mill  and  marhin- 
ape  on  concrete  beds  capping  solid  sandstone,  machinery  being  anchored 
-7e-bolts  cemented  into  the  rock.  Tlie  stamp,  and  part  of  the  wasliing 
ihinery  and  shafting,  were  bought  from  the  old  mill  of  th(>  I^^lt  mine. 
The  Victoria  has  been  managed  with  great  pnidence  and  economy,  antl, 
i^caaoD  of  its  water  power,  has  exceedingly  cheap  opt>rating  costs.     The 
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mine  is  not  rich,  but  it  has  the  advantage  of  a  skillful  and  economical  manage- 
ment, and  last,  but  not  least,  has  absolutely  the  cheapest  power  possessed  by 
any  mine  on  the  globe. 
VICTORIA  COPPER  MINING  CO.  UTAH. 

Mine  office:  Ashley,  Unitah  Co.,  Utah.     Idle  at  last  accounts. 
VICTORIA  GOLD  &  COPPER  MINING  CO.,  LTD.  BRITISH  COLUMBIA. 

Office:  EiigUsh  Point,  B.  C.     Mine  office:  Rossland,  Yale  district,  B.  C. 
Frank  E.  Starkey,  president  and  general  manager;  Albert  G.  Starkey,  secre- 
tary and  treasurer.     Capitalization  $1,000,000,  shares  $1  par.     Lands,  200 
acres,  lying  west  of  Rossland. 
VICTORIA  MINE.  ONTARia 

Owned  by  Mond  Nickel  Co.,  Ltd. 
VICTOR  MINING  &  SMELTING  CO.  MEXICO. 

Office:  Nogales,  Ariz.  Mine  office:  La  Oananea,  Arizpe,  Sonora,  Mexico. 
Louis  J.  Haas,  president;  W.  H.  Paul,  vice-president;  Frank  P.  Jackson, 
secretary  and  treasurer.  Organized  May,  9,  1905,  under  laws  of  Arizona, 
with  capitalization  $1,000,000,  shares  $10  par.  Lands,  sundry  claims,  circa 
18  miles  north  of  La  Oananea,  said  to  show  copper  ore. 
FELIX  VICUSA.  CHILE. 

Office  and  mines:  Barco,  Higuera,  Serena,  Chile.  Operates  La  Higuera 
mine,  opened  1855,  producing  800  to  1,000  tons  of  fine  copper  yearly.  Also 
owns  the  Solitaria  mine,  130'  deep,  opened  1893,  the  Panchita  mine,  SoO'  deep, 
opened  1850,  and  the  San  Ram6n  mine,  270^  deep,  opened  1851,  three  last 
named  mines  being  idle,  at  last  accounts. 
SANTIAGO  VICUSA.  CHILE. 

Office  and  mine:  Huasco,  Freirina,  Atacama,  Chile.     Operates   Los  As- 
tilleros  mine,  at  Huasco,  which  made  circa  500  metric  tons  of  Chile  bars  yearly, 
at  last  accounts,  and  £1  Jirio  mine,  opened  1896,  said  to  produce  about 
1,000  metric  tons  of  bars  yearly. 
VIELLA  COPPER  CO.,  LTD.  SPAIN. 

Compulsorily  wound  up,  February,  1903. 
VIGSNES  KOBBERVAERKS  AXTIEBOLAG.  NORWAY. 

Office:  Talbodgaden,  8B,  Christiania,  Norway.  Mines  include  the 
Vigsnes  and  Stavanger,  sometimes  known  as  the  Meraker  mines,  in  the 
Rdros  district,  south  of  Trondhjem,  Norway.  Deepest  shaft  is  2,389^.  Were 
long  the  principal  producers  of  Norway,  and  made  960  long  tons  fine  copper 
in  1895,  but  since  idle. 
VILLAGE  BELLE  GOLD  &  COPPER  CO.  COLORADO. 

Supposedly  has  lands  in  Routt  county,  Colorado. 
VINCENNES-ARIZONA  COPPER  CO.  ARIZONA. 

Office:  care  of  Gates  M.  Fowler,  manager.  Phoenix,  Ariz.  Letter  re- 
turned unclaimed  from  alleged  mine  office,  Kelvin,  Pinal  Co.,  Ariz.  Had  a 
working  bond  and  lease  on  the  Wood-Sower  group,  near  Winkelman,  which 
shows  a  heavy  gossan  capping,  carrying  occasional  oxide  and  carbonate  ores, 
with  gold  values  of  $2  to  $5  per  ton. 
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CATOR  GOLD  &  COPPER  MmiHG  CO.  UTAH. 

fiUer  returned  unclaimed  from  fonner  office,  Ogden,  Utah,  and  fonner 
affice,  Uintah,  Weber  Co.,  UUh.  Geo.  F.  Busch,  president;  Sam  T. 
,  secietary.  Capitalization  $1,000,000,  shares  %\  par.  Lands,  sundry 
,  slightly  prospected,  near  Uintah. 

i  GOLD  &  COPPER  Mmm G  CO.  WASHDIGTOH. 

ffioe:  care  of  E.  M.  Kinnear,  president,  Spokane,  Wash.  Mine  office: 
is,  Okanogan  Co.,  Wash.  A.  J.  Squires,  vice-president;  T.  W.  Broi»-n, 
uy  and  general  manager;  Arthur  W.  Lindsay,  treasurer;  preceding 
B  and  Joseph  Coleman,  directors.  Lands,  7  claims,  area  140  acres,  in 
akna  district,  on  the  southern  slope  of  .<£neas  Mountain,  showing  a 
i-fwrphyry  dike,  carrying  ores  giving  good  assay  values  in  copper,' 
silver  and  gold. 

iVntGimA.  CHILE. 

fine  office:  Chafiaral,  Atacama,  Chile.  Manuel  Hidalgo,  owner;  Fer- 
)  Hernandez,  manager.  Employed  circa  75  men,  at  last  accounts. 
rDOA  BELLE  GOLD  &  COPPER  MmiF G  CO.  ARIZONA. 

i)ead.  Lost  lands,  1906,  to  Arizona  Belle  Mining  Co. 
rlHIA  CONSOLIDATED  COPPER  CO.  MARYLAlfD  &  VIRGIIIIA. 

3ffioe:  618  Walnut  St.,  McKeesport,  Pa.  Mine  offices:  Libertytown, 
erick  Co.,  Md.,  and  Stony  Man,  Page  Co.,  Va.  Employs  20  men.  W.  Harry 
ilton  president;  J.  H.  Lolunan,  vice-president;  T.  A.  Robertson,  secre- 
;  George  B.  Humick,  treasurer;  Thos.  A.  Dunshee,  general  manager; 
Cramer,  mill  superintendent.  Organized  October  15  ,1901 ,  under  laws  of 
Jersey  with  capitalization  $1,000,000,  sliares  $1  par;  issued,  $515,000. 
is  are  in  2  groups,  ins  Maryland  and  Virginia,  with  total  holdings  of 
}  acres. 

The  Liberty  mine,  in  Frederick  county,  Maryland,  area  apparently  850 
3,  held  under  a  20-year  bond  and  lease,  is  an  old  property,  long  idle, 
^ing2ore  bodies,  reported  by  company  as  deposits  in  limestone,  apparently 
led  to  depth  of  90',  ore  showing  mclaconite,  malachite,  chalcocite, 
aite  and  tetrahedrite,  with  values  mainly  in  bomite,  giving  average  assays 
•16%  copper,  4.7  oz.  silver  and  $1.80  gold  per  ton.  Property  is  estimateil 
naanagement  to  show  50,000  tons  of  ore.  Mine  was  closed  down,  I860, 
account  of  the  American  Civil  War  and  was  reopened,  1876,  for  a  short 
«  only. 

The  Virginia  tract,  220  acres,  freehold,  is  on  Hoak  Mountain,  showing  3 
■allel  Veins  traversing  trap  and  quartzite,  one  of  which,  opened  by  a  320^ 
^%  with  950'  of  underground  workings,  is  said  to  average  12'  wid 
e  average  assays  of  circa  6%  copper,  4  oz.  silver  and  $1.8^  * 
^*^Jy  from  carbonate  ores,  with  occasional  occujr 

l^pment  includes  a  gasohne  hoist  and  a  Wri?* 

.  Equipment  of  the  Liberty  mine  includes  a  6£ 

'J^^  good  for  1,000'  and  a  small  Sullivan  air-comp 

^^'  machine-shop,  20x28'  carpenter  shop,  2 

"Sellings.    The  concentrator  at  the  Maryland  pi 
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equipped  with  3  Sturtcvant  centrifugal  crushers,  3  Wilfley  tables  and  a  fiizer, 
and  is  of  60  tons  estimated  daily  capacity. 

The  company  plans  n 'opening  tlit  old  Libt^rty  mine  which  caved  in, 
hence  it  will  tx'  necessary  to  sink  a  crosscut  beneath  the  broken  ground. 
VIRGINU  COPPER  CO.,  LTD.  VIRGIlfU. 

Officer:  136  Liberty  St.,  New  York,  and  95^  Gresliam  St.,  London,  E,  CI, 
Ejig.  Mine  otiice:  High^iill,  Halifax  Co.,  Va,  Commodore  P.  Veddex, 
pnsidcnt;  F.  M.  Davis,  vice-preMdent;  Jas.  B.  Van  Woert,  secretary;  Richard 
Ijftmb,  general  manager;  Evan  Da  vies,  suix^rintendfnt.  Orgiinizeil  August 
31,  l&OO^  undrr  laws  of  United  Kingdom,  with  capitalization  £300.000,  Blianea 
£1  par.  Landii,  1,617  acres,  incltiding  the  High  Hill  mine,  in  the  Virgilina 
district,  develojird  by  8  shafts  of  140'  to  300'  depth,  with  alx^ut  one  mill?  of 
underground  openings.  Property  shows  2  veins,  giving  a^saays  up  to  5.0% 
coppt^r,  2  0S5.  silver  and  SOc.  gold  per  ton,  from  highly  silicioua  ores.  Has 
a  350-h.  p.  steam  plant  and  conci-ntrntor.  Idle, 
VIROmiA  COPPER  MimNG  &  SMELXmO  CO.  ARIZOWA. 

Mine  office:  Casa  Grande,  Pinal  Co.,  Ariz.  W,  P.  Guthridge,  suix^rin- 
tendent.  Property  is  the  Rc^^^l^d  mine,  carrying  argentiferous  copper  ore. 
Has  steam  power  and  a  30-ton  water-jacket  furnace,  Presunmbly  idle. 
VIRGIN  MINE,  ARIZONA- 

Ofhre  and  mine:  care  of  Wm.  Baker,  owner,  Dewey,  Yavapai  Co.,  Arias, 
MIKA  LA  VIXJDA*  CHILE. 

Mine  office :  Caldcra,  Atacaraa,  Chile.    Said  to  be  a  considerable  producer 
of  coppt^r 
VIVANBIERE  CONSOLIDATED  MIWING  &  SMELTING  CO.         COLORADO. 

Mine  office:  Turret,  ClialTce  Ox,  Colo.  J,  J.  New,  superintendent, 
Lands^  5  claims,  opi?ned  by  a  615'  sliaft.  showing  ore  of  conn-ntnirini?  grade. 
Mine  lias  a  steam  plant,  with  hoist  and  air-compressor,  and  a  50-ton  mill, 
equipjied  with  a  crusher,  Elspass  mill  and  concentrating  tables.  Mine  is 
said  to  have  tx-i-n  leased,  l^Mj,  for  5  years,  to  a  Leadville  syndicate, 
VOLCANIC  COPPER  MINING  Sl  SMELTING  CO,  CALIFORNIA, 

Dead.     Fortiier  office,  256  South  Broadway,  Los  Angeles,  CiU. 
VOLCANIC  MINE,  BRITISH  COLUMBIA* 

Mine  office:  Grand  Forks,  Boundary  District,  B,  C.  Lands.  102  acren, 
on  the  north  fork  of  tlie  Kettle  rivert  showing  a  vein  elaimetl  to  be  600'  wide^ 
carrying  cupriferous  pjTites,  opt-ned  by  an  800^  tunnel.  Wa8  under  bond  to 
the  Volcanic  Mining,  Smelting  &  l>evelopment  Co.,  but  was  not  t-aken  over. 
because  the  financci^  of  the  property  were  misrepresented.  Property  is  con- 
sidered promising,  though  low  in  grade,  because  of  large  size  of  its  or*  body, 
VOLCANIC  MINING,  SMELTING  &  BRITISH  COLUMBU, 

DEVELOPMENT  CO. 

Out  of  business.  Property  not  t-aken  over,  Ijecause  misnrprrsonted. 
VON  GERNET  COPPER,  LTD.  CHILE. 

Liquidated,  Oetober.  1905. 
J.  D,  VORIS  COPPER  MINING  CO,  COLORADO. 

Mine  office:  Hillside,  Fremont  Co,,  Colo.     Preaumably  idle. 


kVUELTA  FALSA. 

Office:  cajc^  <d  l&rn^  Yf 

,£ii^     ^BoecSattz  Pififrmgfr  5iig£*q>. 

and  onher  wastes,  sehr  'Ui^  Ozkxia  =rv>s 

,    Piu|jeit  1  aio>»»  s  TagL  a  ajpic  3t^  latta^  g^inc  #"wd  i 

cr,  and  circa  40^  cnipmry^     ld&.  esoEOS.  iir  a  x?ir  ma. : 

er  from  the  mine-  v:kV!?^. 

CAH  CQHSCmPATTP  CXggfmOOL  XETAIML 

Becv^niipd  a&.  cr  saeauiaiein  ty.  Sb^k  OdbmUbm  Whrnig  Czl 

CAHCWPERCXL  OKSdOOL 

Letter  frtumed  jmekaaamd  znoa  iimaa   n&ob.    Sbc    FaaicsaKk.  CaL 

{  office:  TaHma.   Jaat^tmmr  Cck.  <1ir^    Boodc   'sut   zm.KKSi%    cc  tW 

mftam  Viev  Copper  Co-  ior  S34.<0[l    Ibat  »  sac  ic-  sstpw  a  jramisazig 

of  bcfiute.    Equqaaeni  inrhwiff  a  J&^an  Tiutaix  flrwhff',  Ji^m-  bknra;  is. 


XAI  0»PER  MUDG  CXL 

Offiee:  Waaaao,   Wkc    Mmt  office:  EJnouE^aneaix.  Casbim  Oou  Wto. 

M.  Ibmroe,  pi«sideDX:  W.  D.  KcfiodL. senKa^r-:  F.  J.  Lcv&r, si^KflBtcaMl- 

Oi^miied  189^.  whh  eapiiahaakm  fl.CfCID.(fCCL  ^luv^f  $1  jmr.    Laaidfs 

ftoes,  in  the  Encamfxxiesn  azid  Basile  Lake  <fisi:ars&     Has  3  fih&it5>« 

pest  about  100^.  shoving  a  15'  supbide  ove  t^esbl     Idle  sevcxal  jrarsw 

LCAI  COPPER  mnSG  &  SMELTDIG  CO.  XEVAB  A. 

Beorganiaed,  1901,  as  Vokaa  CoDao&dated  Copper  Odl 

LCAI  UHIHG  Ca  nCHIGAX. 

Wound  up.     Lantck  sold,  1905.  to  Kg  weaiaw  Copper  Co. 

IBASHMmniGCO.  CAUFORHIA. 

Letter  returned  undaimed  &oin  fonner  office,  Los  Angeles,  GU.     31ine 

ce:  Letcher,  Fresno   Co.,  CaL     Dr.    J.    H-  Bryant,  presideiit.     Lands, 

claims,  adjoining  the   Copper   King,    opened    by    2    shallow    shafts, 

dtmmelsof  300^  and -KK/.     Has  a  steam  piant  and  air  comptesBor.    Idle. 

^ASH  MmniG  CO.  UTAH. 

Office:  521  Atlas  BIk.,  Salt  Lake  City.  Utah.    Mine  office:  Park  City, 

''^nut  Co.,  Utah.     Employs  28  men.     Nicholas  Tieweek,  preeident  and 

Qeral  manager;  James  R,  Barnes,  vice-pre»dent;  W.  Mott  Ferris,  secretary 

^  treasurer;  preceding  officers.  John  3tf.  Dou^ierty  and  William  Hatfield, 

'^ctoTs;  D.  M.  Gillett,  superintendent.     Reorganized  February,  1906,  \\-ith 

Pitalization  $2,000,000,  shares  %5  par. 

^^mds,  320  acres,  including  180  acres  held  under  bonds  aggregating 
^'OOO,  on  which  $11,000  was  paid,  November,  1905.  Development  is  by 
^^  main  shaft,  and  Sept.  1, 1905,  the  mine  had  5.597'  of  workings.  Prop- 
^  shows  5  veins,  of  which  3  are  considered  promising,  cjirn-ing  niuinly 
^"^  and  lead  values,  with  a  little  copper  and  gold.  Has  a  steam  phmt. 
'^^TER-GREEN  MnONG  &  MILLmG  CO.  COLORADO. 

■*-^tter  returned  unclaimed  from  former  mine  office,  Pearl,  Colo. 
^^nXA  COPPER  MnONG  CO.  MICHIGAN, 

^laudulent.     Name  changed  to  Erie  Cons.   Mining  &  Reduction  Co. 
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WAHSATCH  MINING  CO.  UTAH. 

Office:  2206  Lincoln  Ave.,  Ogden,  Utah.  Mine  office:  Brigham  City, 
Box  Eider  Co.,  Utah.  H.  C.  Baker,  president  and  general  manager;  J.  W. 
Abbott,  vice-president;  H.  C.  Wadleigh,  secretary.  Organized  April,  1904, 
under  laws  of  Arizona,  with  capitalization  $1,500,000,  shares  $5  par,  stock 
issue  being  divided  into  5%  cummulative  preferred  and  common  shares. 
Lands,  605  acres,  patented,  on  the  western  slope  of  the  Wahsatch  Mountains, 

4  miles  from  Brigham  City.  Mine,  as  opened,  carries  mainly  lead  and  silver 
values,  but  the  company  has  copper  deposits  in  a  prospective  stage.  Equip- 
ment includes  a  150-ton  concentrator,  connected  with  the  mine  by  a  4,200' 
aerial  tram.  Water  is  piped  to  the  mine  and  mill  under  a  considerable  head, 
estimated  to  be  capable  of  generating  180  h.  p. 

WAIDANI  MINE.  JAPAN. 

Letter   returned    unclaimed   from    former   mine    office,  Kamine-mura, 
Taka-gori,  Bizen,  Japan.     Ore  is  argentiferous  chalcopyrite,  associated  with 
sphalerite  and  galena,  in  two  very  thin  veins.     Was  a  small  producer  only,  and 
presumably  idle  for  several  years. 
WALDO  SMELTING  &  REFINING  CO.  OREGON. 

Office:  P.  O.  Box  1487,  Colorado  Springs,  Colo.  Mine  office:  Takihna, 
Josephine  Co.,  Ore.  Clias.  L.  Tutt,  president;  K.  R.  Babbitt,  vice-president; 
Spencer  Penrose,  secretary  and  treasurer;  J.  A.  Hull,  assistant  secretary  and 
treasurer;  preceding  officers,  J.  A.  Hayes,  J.  O'B.  Gunn  and  Col.  T.  Wain- 
Morgan  Draper,  directors:  E.  W.  Walter,  general  manager.  Organized 
December  3,  1901,  under  laws  of  Colomdo,  with  capitalization  $3,000,000, 
shares  $100  par.  Has  the  same  management  as  the  Takilma  Smelting  Co., 
with  which  it  is  very  closely  connected,  the  Waldo  company  having  an  interest 
in  the  Takilma  smelter. 

Lands,  20  patented  claims,  area  400  acres,  with  millsite,  also  650  acres  of 
placer  lands,  near  the  Queen  of  Bronze  mine,  in  tlic  Waldo  district,  showing 

5  fissure  veins,  of  about  liY  average  width,  giving  estimated  average  values 
of  12%  copper  and  $3  gold  per  ton,  from  sulphide  ores,  which  probably  is  too 
high.  Development  is  by  a  shaft  and  two  tunnels,  with  extensive  under- 
ground openings.  The  Copper  King  sliaft,  about  200'  deep,  has  an  SO'  cross- 
cilt-drift,  showing  a  good  ore  body.  The  700'  Lyttle  timnel  and  the  400'  No. 
2  tunnel,  on  the  same  claim,  show  good  ore  bodies.  The  310'  Cowboy 
tunnel  connects  with  the  incline  shaft,  160'  below  surface,  and  is  to  be  ex- 
tended to  intersect  knowH  ore  bodies.  Property  is  about  40  miles  from  the 
Southern  Pacific  railroad,  but  a  line  has  been  surveyed  through  the  district. 
The  Takilma  smelter  was  blown  in,  1904,  on  Waldo  ores.  The  Queen  of 
Bronze  mine  of  the  Takilma  comj>any  furnishes  heavy  sulphide  ore,  and  the 
Cowboy  mine  of  the  Waldo  provides  oxidized  ores,  for  furnace  mixtures. 
Officers  of  the  company  are  men  of  standing,  with  long  and  successful  mining 
experience,  and  the  property  is  considered  promising. 
GEWERKSCHAFT  WALDSTOLLN.  GERMAHT. 

Office:  Diiaaeldorf^    Germany.     Mine   office.*  Dermbacl^    Weimar,    Geiv 
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many.    Ores  mined  arc  spathic  iron  and  a  little  chalcopyrite,  1902  production 

of  latter  having  been  60  tons.     Employs  circa  35  men. 

WALES  COPPER  MnONG  CO.  ^iLASKA. 

Merged,  1904,  in  Hadley  Consolidated  Copper  Co. 
WALLACE  RIVER  COPPER  MINING  CO. 

Office:  89  State  St.,  Boston,  Mass. 
WALLAROO  &  MOONTA  MINING  &  SOUTH  AUSTRALU. 

SMELTING  CO.,  LTD. 

Offices:  Grenfell  St.,  Adelaide,  South  Australia.  Mine  offices:  Walla 
roo,  Yorke  Peninsula,  and  Moonta,  Yorke  Peninsula,  South  Australia.  Works 
office:  Port  Wallaroo,  Yorke  Peninsula,  South  Australia.  Employs  circa 
2,500  men.  D.  Davidson,  secretary;  H.  Lipson  Hancock,  general  mana- 
ger. The  Wallaroo  mine,  discovered  1860,  and  the  Moonta  mine,  opened 
circa  1861,  both  on  the  Yorke  Peninsula,  about  10  miles  apart,  were  amalga- 
mated, 1890,  under  the  present  title.  Has  paid  dividends,  to  end  of  1905, 
of  £224,000,  and  Ihis  company  and  its  predecessors  have  paid  dividends  of 
£1,822,254,  from  a  total  mineral  production  valued  at  £12,245,554. 

The  Wallaroo  mine,  which  includes  the  Kurilla,  an  adjoining  property,  is 
6  miles  east  of  Port  Wallaroo,  and  employs  1,130  men,  or  nearly  half  of  the 
total  foroe,  the  balance  being  employed  in  the  Moonta  mines  and  at  the  re- 
duction works.  Area  of  the  Wallaroo,  including  the  Kurilla,  is  circa  2,000 
acres,  this  property  showing  6  practically  parallel  veins,  the  main  ore  body 
having  a  nearly  vertical  dip,  with  strike  of  North  75°  West,  ranging  3'  to  25' 
in  width  and  being  opened  for  a  length  of  1,800'  and  to  a  depth  of  about  2,500'. 
Country  rock  is  metamorphosed  mica-schist.  The  gossan  gave  a  little  atacam- 
it«  and  carbonate  ores  at  surface,  followed  by  cuprite  and  melaconite,  but 
the  oxidized  bodies  were  worked  out,  many  years  ago.  At  deptli  the  ore  is 
mainly  clialeopyrite,  averaging  2^}l  to  V/c  copper,  as  mined,  and  11%  after 
dressing.  Oangue  of  the  ore  is  iron  pyrites,  calcspar  and  schistase  country 
rock,  ores  being  slightly  auriferous  and  argentiferous.  The  Wallaroo  and 
Kurilla  jointly  have  30  shafts,  with  circa  35  miles  of  underground  workings. 
Shafts  are  mainly  inclines  on  the  veins,  hoisting  with  2-ton  and  3-fon  skips, 
principal  shafts  being  Taylor's  shaft,  2,07^)'  dtH'p.  the  Office  shaft,  1.020',  and 
Young's  shaft,  1,3.50'.  The  principal  portion  of  Taylor's  shaft  was  mined 
by  fire,  early  in  1901,  and  ha*^  been  replaoe<l  by  a  new  vertical  shaft  from  sur- 
face, connecting  with  the  lower  level*  of  the  old  workings.  The  fire  did  much 
damage,  destrojring  the  pimping  apparatus  to  a  depth  of  2,000',  but  by  heroic 
efforts  pumps  were  instalknl,  with  compressed  air  power,  since  replaced  by 
electric  pumps.  The  Kurilla  mine  is  opene<l  on  a  lode  parallel  to  the  Walla- 
roo, to  a  depth  of  1,170',  the  ore  body  ranging  10'  to  1*2'  in  width,  but  being 
bunchy,  with  high-grade  chutes  of  ore  averaging  11%,  after  hand-dressing. 
Ore  in  both  the  Wallaroo  and  Kurilla  is  won  mainly  by  ovci-hand  stoping. 
Wide  stopes  are  timbered  by  woo<ien  pillan?.  with  waste-fiUing  on  either  side 
of  the  drifts. 

The  Moonta  mine,  12  miles  south  of  Fort  Wallaroo,  was  operated  for 
years  by  a  separate  company,  which  was  the  first  mining  corporation  in 
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Australia  to  pay  £1,000^000  in  dividencb,  tliougb  opened  some  ten 
later  than  the  rich  gold  niiaes  of  Bendigo  and  other  Victorian  fields.  Area 
of  the  Moonta  group  is  2,673  liCres,  le^iMehold  from  the  Crown.  Countiy-rock 
is  felaite-porphyry.  The  Moonta  has  27  veiiifi,  mnging  6^  to  20'  in  width, 
with  5  practically  parallel  main  veins,  ha\'ing  an  average  strike  of 
N.SO''  E.,  with  numerous  stringers  and  laterals.  Development  is  by  21  trial 
siiafts  and  56  working  shafts^  many  of  the  latter  abandoned.  Shafts  are 
mostly  vertical  for  a  short,  dist^mce,  tlienoe  follow  the  dip  of  the  lotle,  and  tlie 
mine  lias  upwards  of  -10  miles  of  underground  workings.  Mining  h  by  both 
overliead  and  underhand  stoping.  Moonta  ores  are  rich^  and  for  yean 
averaged  20%,  but  now  average  circa  16%  copper,  after  dressing* 

T\\e  mines  have  extensive  hoisting,  pumping  and  power  plants.  Having 
been  opened  at  a  pi* nod  when  mining  practice  was  largely  different  from  that 
of  the  present  time^  tluine  are  entirely  too  many  shafts  for  economical  work- 
ing, and  the  policy  of  the  presi^nt  management  is  to  reduce  the  number  of 
shafts,  and  increase  the  capacity  of  those  retained-  Upon  surface  there  were 
a  great  number  of  snuiU^  isc»lat<^d  maoliinery  plants^  and  these,  &s  far  as  possible, 
are  being  consolidated  and  rt? placed  by  large  and  modem  plants.  A  new 
central  power  plant,  at  the  Wallaroo  branchy  is  effecting  a  verj'' large  saving  in 
operating  coasts.  La.rge  and  eomniodious  changing  houses,  with  sliower- 
batlis  and  lockers,  have  IxHin  built  at  the  principal  shafts,  and  the  company 
maintains  a  library  and  reatling  -room,  well  supplied  with  books  and  periodicals. 

The  exceptional  weight  and  flaky  nature  of  the  gangue  rendera  coneeo- 
tration  an  exceedingly  difficult  problem.  Large  con  centra  tor»  have  been 
built  at  both  groups  of  mines,  and  the  process  followed  at  each  is  essentially 
the  same.  The  ore  is  dumped  on  grizzUes^  pass^ing  to  bins  for  various  sizes, 
whence  drfiwn  of!  to  railway  trucks  and  carried  to  the  concentrators.  At 
the  mills,  after  passing  thmugh  cnishers,  with  water,  the  maleriaJ  goes  to  re 
volving  trommels,  from  which  oversiae  goes  to  a  traveling-belt,  whence  ore  is 
picked  by  boys,  and  passed  through  crushers  w  ith  water.  Ores  passing  a 
^*mesh  are  treated  on  especially  designed  Hancock  jigs,  anfl  raggings  passing 
Si"  and  l^l*  me-'ihes  are  treatc<l  separately  on  other  specially  designed  Han- 
cock jigs.  Material  rougher  than  IV4*  is  hand-picked  from  the  traveling 
belt.  The  well  known  Hancock  jig,  now  in  use  throughout  the  world,  was 
especially  designed  by  Mr.  11.  R.  Hancock,  the  fonner  general  manager,  for 
the  use  of  these  mines.  The  largest  size  jigs  treat  200  tons  of  material  in  S 
hours.  About  12%  to  15%  of  the  material  is  slimed,  and  this  goes  to  spdti* 
kasten,  for  chus.stfication  and  distribution  to  round  tables  and  vannere,  which 
tnra  out  a  product  of  12%  copper  tenor. 

The  coarse  material  and  tailings  from  tlie  wash  are  piled  in  heaps,  and 
weathered.  These  heaps  range  20'  to  60'  in  height,  the  tops  of  the  cgareer 
heaps  being  bid  out  in  terraces.  The  heaps  are  systematically  sprinkled, 
the  leach' liquor,  carrying  60  to  120  grains  of  copper  to  the  gallon,  running 
to  vats.  Thi«e  lieaps  cover  about  30  acres,  and  contain  upwards  of  X,000>dOO 
toui(  of  tailings. 
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The  fine  wmwtgH  and  ^mer  gp  ra  x  flopcailj  nssnra  Jtaumn^  sisar. 
ftie  pasBed  tfarooKii  a  Jene>  ac  vac»  ^amaizniic  ■i*^-:~ii:*mr  Li  liar,  "i;*} 
8.  of  solphiirBt  acid  ben^  added  oa  oie  !caeir«ifniiir  fnr  hmasl  '•hi  it  -asnies 
ed.     The  iKuiea  m  Che  ^ais  ace  j^aont  Ty  x^rnrroi^  jcmf.  "rae  piiip. 

agitation,  |p«iMJii^  to  fecdinc  •iamB  acd  smrrrB^  -iijei  i'liUL  T!ie 
t4iquor  is  diawTi  off.  ai  ^mtzhoL  pises.  ':ii  "^e  nxmai  jiKtiuuMXsxu^  w  ds^. 
t  it  joins  the  Isqnor  fmm  che  TSfaniB  -aKiirrg^  it'sai.  imi  thvukt  v  7t»> 
ited  therefrom  on  sczap  irrm.  Tbe  TraftTTu"  ^mn  "liitf  ^cr.'mc  iams 
»thered  and  giren  a  second,  and  ^iii'minim  rlj  x  tjnm.  !ea»:nmg  Zbts 
action  of  cement  copper  fmrn,  cma  pianc  s  I?  ^i  3]  xmc  '^^otf  v^ek^. 
liditioQ  to  pcecipBtate  the  Iparmny  piaac  saktst  'ymm»ascLZm  buse^tcae. 
The  flmdter,  at  Pbrt  W^Bmmo.  4  sxilef  ^rm  'S^iJac'ic  lad  LI  nraei? 

Moonta,  is  cooneeted  b^-  oil  vith.  bock  zr:iipe  k  iirni*?».  la.  jdi&am 
sating  the  conipanya  ocea.  eamadaabie  ^rxBCim.  ^mt^tring  2  'iane.  cfie  prod- 
)eing  a  bfisler  eoppo-  of  excepcicnal  piiz!Cj.  zmt  ''WiJ^rre  '  bcand  of 
J  haring  a  deservetfif  h%h  eommenal  aranonc  Az  ai:ai  ^imnt.  ocuxa- 
he  fmnes  of  the  sneiter.  famishes  H^^I*^  &r  zae  Ixrriacim  pauses  at  the 
fl,  and  in  adcfitioo  coosideBibie  eaBuoErrml  acid  3»  4cJd.  The  aTeracp 
al  output  of  the  Wallaroo  and  Xomta  ii  oeaHy  15SAJOJX0}  Db&  of  £se 
er,  but  was  only  13j07Oj962  flba.  in  19IM.  ovin^  to  ^ce  kus  of  prndr>rck>a 

Taylor's  daift  during  the  gpguer  part  of  zh^  vgar.  aod  wa^ 
33»097  lbs.,  in  1905^  The  propertj  ii  veil  handled,  asd  manj  impn>vi?w 
ts  aie  being  introdoced  bj  the  pfeseos  higher  ptuginj^ite  managemeiit. 
LX  STREET  MUK.  BEVABA. 

Letter  returned  unclaimed  &om  former  aiine  o^ce.  fjining,  Ner. 
LTHAM  lOHE,  LTD.  COLORADO. 

Offices:  155,  Fenchureh  St..*  London,  EL  C.  Eng.  Jiine  office:  RusseU 
:h,  Gilpin  Co.,  Colo.  Dr.  J.  H.  Gower.  managmg  director;  El  T.  Coote. 
staiy.  Or^uiised  June  16.  1903.  with  capitaliiation,  £25.000,  shares 
par.  Lands  include  the  Wakham  mine,  carrying  gold,  sihrer  and  copper 
.   Idle  for  several  years. 

HBILTA  COPPER  MIHES,  LTD.  AUSTRALIA. 

Offices:  30,  Moorg^te  St..  London,  £.  C.  Eng.  Mine  office:  Kadina. 
ke  Peninsula,  South  Australia.  A.  S.  Caine.  chairman ;  J.  A  Russell,  secie- 
'.  Lands,  140  acres,  including  the  Wandilta  mine,  near  Wallaroo.  Main 
%  TAff,  Vein  is  2'  to  y  wide,  with  a  limited  amount  of  development, 
e  idle  and  company  apparently  moribund. 

^*in  MnnHG  co.  Colorado. 

Office:  932  Equitable  Bldg.,  Denver,  Colo.     Mine  office:  Wapiti.  Summit 
'  Colo.     A.  J   White,  superintendent,  at  last  accounts.     Ores  carr>-  gold, 
^f,  lead  and  copper.     Has  steam  and  ^-ater  power,  concentrator  and  5' 
'itington  mill. 
^ERICK  WARDE  GOLD  &  COPPER  MINING  CO.  NEVADA. 

Office:  Salt  Lake  City,  Utah.     Frederick  Warde.  president;  Jacob  Myers, 
*«urer;  A.  W.  RaybouW,  secretary.    Organized  March  1, 1904,  with  r. 
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jsation  $300,000,  shares  $1  par.     Lands  arc  in  the  Yellow  Pine  district  of 
Lincoln  county,  Nevada.     Company  is  said  to  have  contracted  to  furnish  ore 
to  the  Goodsprings  Smelting  &  Development  CJo. 
WAR  EAGLE  CONSOLIDATED  MINING  &  BRITISH  COLUMBIil 

DEVELOPMENT  CO.,  LTD. 

Office:  49  Wellington  St.  East,  Toronto,  Ont.  Mine  office:  Rossland, 
Yale  district,  B.  C.  Geo.  Gooderham,  president;  T.  G.  Biackstock,  vice- 
president;  preceding  officers,  W.  G.  Gooderliam,  A.  E.  Gooderham,  Geo.  T. 
Blackstock,  W.  H.  Beatty,  Chas.  R.  Hanswer  and  James  Cronin,  directors; 
E.  B.  Karby,  general  manager;  Carl  R.  Davis,  superintendent;  Chas.  B.  Jenkins, 
clerk  and  purchasing  agent.  Organized  January,  1897,  under  laws  of  British 
Columbia,  with  capitaUzation  $2,000,000,  shares  $1  par;  issued,  $1,750,000. 
Paid  dividends  of  $544,250,  June,  1898  to  February,  1900,  inclusive,  since 
which  date  no  dividends  have  been  paid.  Is  controlled,  through  stock 
ownership,  by  the  Consohdated  Mining  &  Smelting  Co.  of  Canada    Ltd. 

Lands  include  the  War  Eagle,  Richmond,  Crown  Point  and  other  claims, 
carrying  auriferous  and  argentiferous  copper  ores.  Like  all  other  mines 
of  the  Rossland  district,  the  War  Eagle  is  much  lower  in  grade  at  depth. 
Shipments,  during  1905,  wore  60,860  tons,  of  $890,269.21  gross  value,  giving 
an  average  of  $11.34  per  ton,  from  which  the  company  received,  after  deduct- 
ing freight,  smelting,  refining  and  marketing  charges,  an  average  of  $5.22  per 
ton.  Production,  at  lx»ginning  of  1906,  was  circa  5,000  tons  monthly,  with 
ore  reserves  of  45,000  tons  at  end  of  1905,  compared  ynih.  23,000  tons  one 
year  pre\ious.  Production,  1905,  is  estimated  at  1,400,000  lbs.  fine  copper. 
WAR  EAGLE  MINE.  ALASKA. 

Mine   office:  Klawok,   Alaska..    V.   Nigelius,   manager.     Lands  are  on 
Big  Harbor,  14  miles  south  of  Klawok.     In  August,  1905,  was  developing, 
preparatory  to  beginning  shipments  to  the  Coppermount  smelter. 
WAR  EAGLE  MINE.  YUKON. 

A  Yukon  property,  presumably  located  near  White  Horse,  which  made  a 
small  test  shipment  of  bornite,  to  a  British  Columbia  smelter,  circa  1905. 
WARRA  WARRA  MINE.  AUSTRALIA. 

Office:  care  of  F.  Stevens,  Grenfell  St.,  Adelaide,  South  Australia. 
Country  rocks  ^re  clay-slates,  sandstone  and  quartzite,  in  alternate  strata. 
Has  two  shallow  vertical  sliafts,  opening  fair-^ized  ore  bodies  carrying  native 
copper,  cuprite,  malachite,  ohalcocite  and  chalcopyrite.  Idle  at  last  accounts. 
WARREN  DEVELOPMENT  CO.  ARIZONA. 

Title  changed,  1905,  to  Warren  District  Development  Co. 
WARREN  DISTRICT  DEVELOPMENT  CO.  ARIZONA. 

Office:  care  of  C.  D.  Hanchott<»,  treasurer,  Hancock,  Mich.  John  Funkey, 
president;  J.  A.  Fuller,  secretary.  Organized  1903,  under  laws  of  Michigan, 
with  capitalization  $100,000,  sliares  $10  par;  issued,  $16,000.  Lands,  12 
claims,  area  200  acres,  adjoining  the  Higgins  group,  at  Bisbee,  Cochise 
county,  Arizona.  Undeveloped  and  idle. 
WARREN  REALTY  &  DEVELOPBflSNT  CO.  ARIZONA. 

Office:  510  Lyceum  Bldg.,  Duluth,  Minn.    Bline  office:  Bisbee,  Cochise 
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Co,,  Ariz,  Henry  B.  Hovland.  president;  Thomas  F.  Cob,  vice-president  and 
treasurer;  Charles  A,  Duncan,  second  vice-pre«ident;  Fivdcric  R,  Kennedy, 
secretary;  Daniel  R.  Smith,  assistant  secretary;  WilUam  G,  Hegardt,  assistant 
treasurer;  Hoval  A.  Smith,  general  manager;  Harvey  P.  Smith,  chief  clerk* 
Organized  June  29,  1905^  under  laws  of  Arizona,  with  capitalization  $000, QOD, 
shares  $15  par;  paid  in,  SI 2.     Annual  meeting,  second  Tuesday  in  April. 

Lands,  circa  1,700  acres,  in  the  Warren  district,  all  of  po^.'^ible  mineral 
value,  but  mainly  held  for  surface  worth.  The  tract  includes  the  Cunningham 
group,  and  the  former  holdings  of  the  Calumet  &  Cochise  Development  Co., 
of  which  3  claims  are  of  much  promise,  and  hkely  to  make  a  mine.  In  June, 
1905,  the  company  had  erected  a  gallows-fnime,  and  planned  vigorous  sinking, 
the  shaft  showmg  some  stringers  of  good  ore. 

»The  primary  obiect  of  the  company  ia  to  plat  and  stAl  lots  in  a  new  town-* 
site,  called  Warren,  3  miles  from  Bisbee,  and  to  operate  street  raDways, 
water-w^orks,  a  seway^e system,  etc,  as  the  city  of  Bi«*^bee  is  badly  cramped  for 
room,  being  built  in  a  narrow  gulch,  and  upon  the  flanks  of  precipitous  liills. 
The  new  town.site,  which  is  adjacent  to  a  number  of  promising  new  mines, 
should  prosper.  >Ianagement  is  composed  of  experienced  mining  men,  who 
are  not  likely  to  become  blindpd,  by  a  flourishing  realty  business,  to  the  mining 
possibilities  of  tln'ir  holdings. 
WARRIOR  COPPER  CO,  ARIZONA. 

Office:  316  Crozer  Bldg.,  Philadelphb,  Pa,  Mine  office:  Black  Warrior, 
Gila  Co.,  Ariz.  E.  M.  White,  sup>prinlendent.  Organized  March  10,  lfK)6, 
under  laws  of  Delaware,  with  capitalijiation  $1^600,000,  shares  $10  par,  in 
$750^000  cumulative  7%  preferred  slock  and  $S^*,000  rommon  stock.  Has 
authorized  a  $150,000  bond  issue,  at  6%.  Succeeded  the  Black  W^arrior 
Copper  Co.,  Amalgamated,  which  came  to  grief  financially. 

Lands,  circa  1 ,500  acres,  in  3  groups,  known  as  the  Gold  Gulch,  Diamond 
H  and  Montgomery,  latter  including  the  Montana  and  Dadeville  mines, 
adjoining  claims,  opened  by  tunnebi  of  1,000'  and  1/200',  with  about  3,000' 
of  imderground  workings,  showing  a  vein  of  20' to 60^  width,  carrying silicioys 
ores,  a6sa3dng  up  to  6%  copper r.  Has  a  st^^am  plant,  burning  petroleum. 
Reduction  plant  includi-s  a  lOO-ton  conct-ntrntor,  5(M on  matting  furnace  and 
300-ton  leaching  plant,  latter  having  six  50-ton  square  tanb^,  etvch  20x25' 
and  5'  deep,  in  a  building  62x130',  Tanks  are  heated  by  steam  coiUi,  facil- 
itating lixiviation.  Crushed  ore  is  deUvered  to  tanks  from  a  railroad  track, 
running  above,  which  is  to  be  replaced  by  a  belt-conveyor.  W^hile  this  mine 
has  large  ore  bodies,  and  has  expended  about  $5<X),000  in  development,  it 
never  became  a  steady  producer.  Property  lias  been  mii^managt^d,  and  it3 
actual  value,  or  lack  of  it^  can  be  determined  on!y  by  the  test  of  opemtion, 
under  a  competent  management.  Early  in  1906  the  company  was  shij>- 
ping  60  t  ons  of  ore  daily,  to  the  Old  Dominion  smelter,  at  Globe, 
WARRIOR  MINING  CO.  COLORADO. 

Office:  622  Main  St.,  Peoria,  Ills.  Mine  office:  Fort  Garhmd,  CoHtilla 
Co.,  Colo,  Dr,  L,  D,  Forman^  prej^ident;  Dr.  W.  M.  S^*art2,  secretary,  k-inds, 
26  claims  and  2  znillsites,  claimed  to  show  ore  assaying  up  to  12%  copper,  20 
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oz.  Bilver  and  2  02.  gold  per  ton,  but  from  another  source  it  m  learned  that  at 
last  accounts  the  compatiy  Imd  not  found  ore  in  plaw,  though  the  |jropert; 
is  considertHi  fairly  well  loeated. 
WASATCH  CONSOLIDATED  MINING  CO.  UTA 

Lc'ttt'T  ivtunud  rnicluhih'd    from  former  office,  Sttlt  Lake  City,   Vi^ 
Apparently  \\71s  Hucceo^Jfxl.  19l.)5,  by  Wasatch  King  Mining  Co. 
WASATCH  KING  MINING  CO-       '  UTAH. 

Office:  Tn>y,  N.  Y.     Miae  office:  Milford,  Beaver  Co.,  Wjwh.      Einplo; 
9  men.     Joseph  Leggett,  pre«idctit ;  Geo.  E.  DeFivest,   secret ary.      Orgam 
1905,    under   laws  of    Urali,    with    capitalization    S30(),(KX),    sliaren    $1    par, 
Landsp  6  claims^  area    120  acres,  inchiding  tlic    Wasatch  King    niim%   nc 
the  Majc-stic,  10  miles  nort lowest  of  Miliord,  opi-nud  l>y  a  560'  tunnel, 
WASHINGTON  CO-OPERATIVE  MINING  SYNDICATE.  WASHINGTON 

Mine  office:  Fairfax,  Pierce  CVi.,  Wash.     IjindSj  2  claims,   17  inilps  by 
trail  from  Faii'fax,  said  to  show  a  25'  vein,  with  'S'  paystn^k  carrying  dis»;mi-'] 
nated  clialcopyrite,  assaying  5%  to  ^%  copper,  5  ojfi.  to  8  o»,  4*ih'er  and 
gold  per  ton.     Has  an  available  w^ater  power.     Was  in  hands  of  a  recetvergj 
until  company's  cf»al  lands,  near  Fairfax,  were  sold  to  the  Western  Iroi 
Coal  «t  Cokp  Co.     Idle  for  Bcveral  years. 
WASHINGTON  COPPER  &  MILLING  CO.  WASHINGTOlf, 

A  rank  fraud,  pRmittted  by  the  notorious  L,  E.  Pike  k  Co..  who  are  sti 
permitti'd,  by  the  federal  pof^tal  department,  to  peddie  worliile>is  "mining' 
shares  to  the  cn^dulous  pviblic,  from  2tJl  Waiilungton  St.,  Ikiwtou  jVlas*.     Th 
Bwindlers  advertised    the    mine  to  be  **the  richest  copper  property  in  tin 
United  States,  with  even  more  flattering  prospects  tlian  the  Ofcluniel  d:  Hec 
or  Unit<*d   Verde.*'  The  **mine"  consisted  of  50^  shaft,  bottomed    in  (fTHveL 
WASHINGTON  COPPER  MINING  CO.  MlCHIGAlf, 

Office:  60  State  St,,  Boston,  Masa.     Operating  office:  care  of  Kewwnaw 
Copper  Co.,  Hancock,   Houghton  C^x,  Mich.     Chas.  A.  Wright,  pn^sidcnl 
preceding  officer,  James  N.  Wright  and  Spencer  R-  Hill,  directors,     Orgai 
ized  under  laws  of  Michigan,  with  eapitaUzation  $2,500,000.  sliarw*  $25  parj, 
issued,  $1,500,000.     Ended   1905  with  a  cash  balance  of  $2,822.25.     Coti- 
trol  was  secured,  1906,  by  the  Keweenaw  Copper  Co. 

Lands,  1,050  acres,  on   the  western  shore  of  Mosqviito  I^kc,  Keweenaw 
county,  Michigan,  on  which  more  or  less  dci^ultory  exploratory    work    tsas 
been  done,  during  the  past.     Idle  since  lOTJL 
WASHINGTON  COPPER  MINING  &  SMELTING  CO.  I 

Office:  5  Tremont  St.,  Boston,  Ma^.     Apparently  moribund, 
WASHINGTON  MINE.  CALIFORNIA 

In  Sectioa^  30,  31  and  32,  T.  2  S.,  R.  15  E.,  Tuolumne  Co,,  Cal     UwT\cd 
by  W.  E.  &  G.  A*  Hensley.     Vein  fonnation  is  diabase  and  meta-dinbaaUi 
Was  a  small  producer,  at  one  time,  but  has  licen  idle  for  some  years. 
WASHINGTON  MINERAL  KONING  &  SBIBLTING  CO, 

Oihct;:  510  Benitce  Dlk.,  Tacotna,  Wash.     Apparently  moribund. 
WASHINGTON  SMELTING  A  REFINING  CO,  WASHINGTON. 

Works  office:  Keller,  Ferry  Co.,  Wash.     Organized  1904,  with  capitali- 
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sation  $1,000,000,  shares  $5  par,  to  build  a  smelter,  at  West  Fork,  on  the  Sans 
Poll  river,  15  miles  south  of  R<? public,  to  treat  the  ores  of  the  Belcher  Mining 
Co.  and  adjoining  properties. 
WASmNGTON-SONORA  GOLD  &  COPPER  CO.  MEXICO. 

Office:  care  of  A.  Sandoval,  treasurer,  Nogalcs,  Sonora,  Mex.  A.  L. 
Lewis,  president;  Percy  SharpHJ,  secretary  and  general  manager.  Organized 
1902,  under  laws  of  Arizona,  with  capitaHzation  $2,500,000,  shares  $5  par. 
Lands,  4  p(»rtenencias,  area  10  acres,  in  the  Magdalena  district  of  Sonora, 
Mexico,  showing  fissure  veins  and  lenses  in  limestone,  carrying  a  little  native 
copper,  and  oxide  and  carbonate  ores,  giving  estimated  values  of  18%  cop- 
per, 12  oz.  silver  and  S4  gold  per  ton,  slightly  developed  by  shafts  and 
tunnels.  Presumably  idle. 
WASHOE  COPPER  CO.  MONTANA. 

Office:  42  Broadway,  New  York.  Mine  office:  Butt<j,  Silver  Bow  Co., 
Mont.  Employs  300  men.  John  D.  Ryan,  managing  director;  Wm.  Skyrme, 
superintendent;  J.  B.  Gallagher,  superintendent  sampling  works;  W.  H. 
Price,  foreman  at  Moonlight  mine;  Joshua  Knight,  foreman  at  Clear  Grit  mine; 
John  Kane,  foreman  at  Chambers  mine.  Capitalization  $20,000,000,  entirely 
owned  by  the  Amalgamated  Copper  Co.  Owns  the  Washoe  smelter,  which 
is  leased  to  the  Anaconda  Copper  Mining  Co.,  and  the  Washoe  Coppc^r  Co. 
owes  $7,530,000  to  the  Amalgamated  Copper  Co.,  this  being  the  amount 
borrowed  to  construct  the  Washoe  reduction  plant. 

Lands,  37  acres,  including  the  Moonlight.  Clear  Grit,  Chambers,  Washoe, 
Pacific,  Oden  and  Gold  Hill  claims,  mainly  fractional.  Company  is  operat- 
ing the  Moonlight,  Clear  Grit  and  Chambers  mine.  Miscellaneous  landed 
holdings  include  1,900  acres  of  Bear  Creek  coal  lands,  in  vicinity  of  Red  Ix)dge, 
Carbon  county,  Montana,  also  a  coking  coal  property  at  Storrs,  Gallatin 
county,  Montana,  and  the  company  has  a  controlling  interest  in  the  Coke- 
dale  Coal  Co.,  owning  coal  lands  and  100  coke-ovens. 

The  Moonlight  mine,  which  is  the  principal  producer,  has  a  1,300'  three- 
compartment  shaft,  connected  underground  with  the  Blue  Jay,  Never  Sweat, 
Anaconda  and  Pacific  mines.  The  mine  is  timbered  with  10x10*  square  and 
round  timbers,  in  square  sets.  Surface  efiuij">ment  includes  a  20x48''  Dickson 
hoist,  raising  2  double-deck  cages  with  flat  cables,  also  2  IngersoU-Sergeant 
air-compressors,  of  50  drills  aggregat-e  capacity. 

The  Cliambers  mine  has  a  225'  two-compartment  shaft,  connected  with 
the  Dutton  and  Henry  George  mines,  equipped  with  a  lOxH''  hoist  raising 
single-deck  cagt^s,  and  employs  circa  80  men. 

The  Clear  Grit  mine  lias  a  600'  two-compartment  main  stiaft,  with  a  winze 
200'  below  the  bottom  of  the  shaft,  and  is  connected  underground  with  the 
West  Stewart  and  Mountain  Consolidat<?d  mines.  The  Clear  Grit  employs 
20  men  and  development  was  hampered,  until  1906,  by  litigation  with  the 
Ileinze  interests. 

The  Washoe  Copper  Co.  owns  the  Taylor  &  Brunton  sampling  works,  at 
Butte,  bought  1904.     Production,  at  beginning  of  1906,  was  said  to  be  425 
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tons  daily,  of  ore  averaging  about  3.4%  chopper,  and  output  of  1906 

mat^jd  at  8,000,000  lbs.   fine  coppt^r. 

WASHOUGAL  GOLD  &  COPPER  MIWDfG  CO,  WASHUfGTOll. 

Office:  5*"?  12  Maple  Ave.,  St.  Ixiub,  Mo.  Mine  office:  Washougal, 
Clarke  Co.,  Wash-  Employs  circa  30  men.  F.  A.  Mabee,  president,  J.  D. 
Wilcox,  vice-president;  J.  LJ.  Jordan  and  T.  A.  Altman.  secretaries;  Dr 
Otta  Sutter,  treasurer;  preceding  officers  constitute  the  ditx?ctorate;  A*  D, 
Wright.  g*?neral  nianager;  Orrvis  Wright,  mine  superintendent.  Organized 
]nu2,  under  laws  of  South  Dakota,  with  capitalization  SlvO0(),OO0,  sliares  $1 
par;  iBsutni,  S'.»20,000. 

Lundfi,  560  acres,  held  on  a  30-year  state  ]«ase»  well  timbered,  in  the 
Bald  Mountain  dt.strict,  near  Mount  8t.  Helens.  Country  rock  is  granit-e, 
showing  several  fissure  veins  of  nearly  vertical  dip,  of  which  one,  underdevelop- 
ment by  a  405'  tuniiol,  with  700'  of  workings,  is  of  6'  estimated  average  widths 
giving  ores  a^myirig  5%  to  20*^;,  coppc^r,  up  to  15%  lead  and  15%  zinc,  I  oz. 
to  77  oa.  silver  and  $1  to  $15  gold  per  ton,  lias  gasoline  power,  with  hoista^ 
3-drill  Leyner  air-comprc.s.sor  and  7  mine  buildings.  For  1906  the  manage 
raent  plans  steady  development,  and  the  building  of  a  concentrator.  Com- 
ptiny  is  free  from  debt,  and  seeniK  tn  l>e  developing  along  conaenative  lines. 
WAUKEGAN  &  WASHIRGTON  MINIKG  WASHIKGTOH. 

h  SMELTING  CO, 

I>et»er  returned  unclaimed  from  fonner  mine  office,  Boaaburg,  Wash. 
WAYEHUTTE  MINE.  HORTH  CAROLINA. 

Owned  by  Carolina  Copper  Co. 
WEILERTHALER  BERGWERKE     G.  m,  b.  H.  GERMANY. 

Mine  office:  Markirch,  Elsass,  Germany.  Dr.  ftecht,  president;  Jakob 
Siebenschuh,  superintendent.  Capitalizatron,  1,400,000  mark^s.  Is  a  pro- 
ducer of  silver,  coi>per  and  antimony,  ore  being  mainly  tetrabedrite.  Fm* 
ployed   about   150  men,  at  last  accounts. 

C,WEISSyCA,  PERTJ. 

J  Office  and  mine:  Nuevo  Canete,  Peni.     Firm  waa  a  small  producer  of 
ores  earr>'inic  gold,  sih  er  and  copper,  at  bst  accounts. 
WELDON  GOLD  db  COPPER  CO.  ARIZONA. 

Office:  Tucson,  Ariz.  Mine  office:  Quijotoa,  Pima  Co,,  Ariz.  Peter 
White,  pre<^ident;  Jas,  A.  Green,  vice-president;  Ferris  S.  Fitch,  secretary, 
treasurer  and  general  manager;  J.  W.  Giddings,  eufierintendput;  Fred  WaU, 
Thine  superintendent:  J,  B.  Tomlinson,  engineer.  Organized  Jan,  26,  190), 
under  laws  of  Arizona,  with  capitalization  $2,500,000,  shares  $1  par,  I^ande. 
17  claims,  an?a  340  acres,  also  a  lO-acine  mill  site,  in  the  Quijotoa  district, 
65  miles  from  the  Southern  Pacific  railway,  shoiiiing  mmdry  contact  voini 
between  granite  and  ande^it^-porphyry,  of  which  5,  of  12'  to  3.V  average  witlth, 
partially  devclopetl,  fihow  oxide  and  carbonate  ores  at  surface  and  chaleopyrite 
at  depth,  latter  being  tturifett>Ufi  and  associated  with  sphalerite,  galen?i  and 
iron  pyrite'S  with  brticciate*!  quartz  ganguc,  giv^ing  assays  up  to  22% 
cupper.  Openings  include  5  nliafts,  deepest  SOO'tand  7  tunned  5  of  wbirh  are 
crofsscnits,  longest  being  a  1,MK}'  crosscut    tunnel^  with  total  imderground 
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openings  of  about  3,000'.  The  1,800'  crosscut  tunnel  should  not  l>e  include<l 
in  the  present  workings  of  tlie  Weldon,  because  driven  many  years  ago,  by 
previous  owners,  showing  no  ore.and  runninj:^  away  from  the  Weldon  workings, 
in  addition  to  which  it  is  abandoned  and  partly  caved  in.  I  Lis  a  15-h.  p. 
gasoline  hoist  and  4  power  drills,  with  carpenter  shop,  macliine  shop,  smithy, 
boarding-house,  powder-house,  assay  oflfice,  store  and  75x100'  mill  with  20 
stamps,  of  100  tons  daily  capacity.  The  mill  should  not  bo  included  in  the 
Weldon  improvements,  because  two  miles  distant,  built  by  former  ov\-ners, 
antiquated,  abandoned  20  years  or  so  ago  and  bought  by  the  Weldon  company 
for  $750,  for  the  lumber,  the  equipment  being  junk.  The  officers  are  mainly 
men  of  high  standing,  and  the  directorate  as  a  whole  must  not  be  heUl  n'spon- 
sible  for  the  somewhat  misleading  reports  regarding  the  tunnel  and  miU. 
WELLINGTON  GROUP.  ARIZONA. 

Oflfice:  care  of  Woods  Investment  Co.,  Coloratio  Springs,  Colo.  Lands, 
26  claims,  area  125  acres,  at  House's  Camp,  in  the  Plomosa  district  of  Yuma 
county,  Arizona,  18  miles  east  of  the  Colorado  river  and  2  miles  soiith  of  the 
surveyed  line  of  the  Arizona  &  Cahfomia  railroad.  The  property  is  in  a  basin 
showing  diorite,  andesite,  schist,  hmestone  and  sandstone,  with  occasional 
conglomerate  and  granite.  The  Bullion  claim  has  a  124'  shaft,  with  cross- 
cuts at  90',  showing  5'  to  W  of  ore,  giving  assays  of  \^[,  to  10^  copp;  r. 
Owners  are  awaiting  construction  of  the  railroad  to  begin  active  development, 
WELSH  COPPER  MINING  SYNDICATE,  LTD.  WALES. 

OflSces:  9,  Fenchurch  Ave.,  London,  E.  C,  Eng.  Mine  office:  Talybont, 
R.  S.  O.,  Cardigansliire,  Wales.  J.  Bell-Ir^'ing,  chaimian;  R.  S.  Corbett. 
managing  director;  W^.  H.  Bartlett,  secretary;  James  Stevens,  consulting 
engineer.  Organized  Apr.  9,  1902,  with  capitahzation  £17,500,  shares  £1 
par;  issued,  £17,207.  Lands,  933  acres,  including  the  Esgair  Hir  mine, 
carrying  argentiferous  sulphide  ores  of  copper  and  lead,  in  two  fissure  veins 
of  40'  average  width,  claimed  by  company  to  average  3'  J,  to  10^^  copper, 
4%  to  5%  lead,  and  13  oz.  silver  per  ton,  opened  by  shafts  of  150'  and  500'. 
Has  a  40-ton  concentrator.  Itlle  for  several  years  and  property  for  sale. 
WENDENDALE  GOLD  MINING  CO.  ARIZONA. 

Has  lands  in  the  Cunningliara  Pass  district,  Yuma  county,  Arizona.     Test 
shipments,  early  in  1906,  to  the  Humboldt  smelter,  are  said  to  have  yielded 
13%  :-opper  and  $12  gold  per  ton. 
WENDIGO  COPPER  CO.,  LTD.  MICHIGAN. 

Title  changed,  July,  1901,  to  Isle  Royale  Land  Corporation,  Ltd. 
WENTWORTH  MINE.  ARIZONA. 

Mine  office:  care  of  J.  G.  Wentworth,  superintendent.  Pay  son,  Gila  Co., 
Ariz.     Idle. 
WERDENHOFF  MINING  &  MILLING  CO.  IDAHO. 

Office:  care  of  Hon.  F.  W.  Hunt,  president,  Boise,  Idaho.  Stephen  ^. 
Powell,  secretary;  Horace  E.  Neal,  treasurer.  Capitalization,  $5,000,000. 
Lands,  1 1  claims,  in  the  Big  Creek  district  of  Idaho  county,  showing  a  min- 
eral formation  of  about  250^  width,  carrying  mainly  gold  \alue6,  with  a 
little  lead  aDd  copper. 
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Property  is  claimed  to  show  a  23'  vein,  carrying  3%  to  9%  copper  and  SI. 75 
to  $3  goM  and  aOver,  but  average  tenor  of  oix  apparently  is  about  2%  to  3% 
copper  only,  with  correspondingly  reduced  gold  and  silver  values.  Equip- 
ment includes  hobts,  a  lO-driU  air-coinpi-eaiior  and  a  3-drill  auxiliary  com- 
pressor. The  mine  is  reached  by  a  96-mile  branch  of  the  Oixjgon  Short  Lice 
railway,  ninning  from  Blackfoot  to  Houston,  and  is  coimected  \^ith  the  smelter 
by  a  l()-raQe  electric  railway  liaving  a  maximum  gradient  of  6%,  in  a  rise  of 
2jOOO'.  The  electric  equipment  is  said  not  to  have  proven  economical  in 
operation,  and  may  be  dinplaced  by  a  Shay  mountain-climbing  locomotive. 

The  smtfUer  had  t  hree  200- ton  blast-funiaccfi,  and  was  blown  in  September, 
1902,  but  was  closed  tlown  after  a  month's  run.  One  stack  was  blown  in 
again,  October,  I4J03,  biit  was  cloBed  down  again.  In  November^  1903, 
the  smelter  was  said  to  be  treating  300  to  5O0  tons  of  ore  daily,  making  th«ne»- 
from,  circa  15,000  lbs,  fine  copper,  800  oa.  fine  silver  and  20  02.  fine  gold, 
which  would  indicate  amelter  returns  from  ore  of  only  \,b%  to  2.5%  copper, 
and  11-75  to  $2.75  gold  and  silver  per  ton.  The  furnace  was  part  roily  dis- 
mantled, 1905,  with  the  intention  of  removing  it  to  Slia^sta  county,  California, 
but  this  attempt  proved  a  fiasco,  hke  every  other  move  ever  rruide  by  the 
White  Knob,  under  its  various  titles.  Discontuiuing  work  in  Idaho,  and 
buying  into  a  law^suit  in  California,  is  the  management's  idea  of  how  to  run  a 
copper  mine.  The  most  sensible  thing  the  company  has  done  y^t  was  to  lease 
its  mine  to  Ravenal  MacBcth,  Of  course  a  tributor  gouges  a  mine — that's 
what  he's  there  for^but  any  management  whatever  would  be  an  imppove- 
roent  on  the  alTairs  of  tlie  Wliite  Knob. 

The  poUcy  of  the  White  Ivnob  lias  Ijeen  consistent  in  one  thing  only, 
that  being  tlie  utter  inconsitjtcncy  of  its  manaijement.  Mine  officials  have 
been  changed  repeatedly,  reorganization  Iuls  followed  reorganization,  stock 
has  been  increased^  decreased  and  bonds  itssueil,  authorized  and  redeemed^ 
The  amelter  has  been  blown  in,  blown  out  and  blowTi  in  repeatedly.  Whether 
the  mine  is  valuable  or  worthless  nobotiy  knows.  Such  a  management  w^ould 
make  a  fist  of  it  if  given  the  Calumet  k  Hecla  to'  manage.  The  best  opinion 
seems  to  be  that  the  mine  lias  conBidemble  ore,  but  is  dangerously  low  in 
grade.  The  management  of  the  ^Miite  Knob  should  quit  burlesque  copper 
mining,  and  try  running  a  chicken-ranch,  or  some  other  business  suited  to  itd 
ability. 
WHITE  KNOB  COPPER  h  DEVELOPMEI^T  CO.,  LTD.  IDAHO. 

A  corporation,  organized  under  laws  of  Mame,  to  take  over  the    Wliite 
Knob  Chopper  Co.,  Ltd.,  being  one  of  the  links  in  the  e^tmmely  wea.k  chain  of 
promotions  of  the  White  Knob  mine. 
WHITE  KWOB  MINING  CO.  IDAHO. 

Reorganixetl,  1000,  as  Wliite  Knob  Copper  Co.,  Ltd. 
WHITE  PINE  COPPER  CO.  NEVADA* 

Dead.  Property  sold^  circa  1905,  to  Nevada  Consolidated  Copper  Co. 
WHITE  PINE  BflNE.  MICHIGAN. 

Office:  care  of  Robt.  Seldcn  Rose,  superintendent,  Martjuelte,  Mich, 
Lands,  SO  acres,  in  the  Porcupine  Mountains,  Ontonagon  county,  Michjg&n,  % 
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WESTERS  SLOPE-WEST  ST.  DtimrS. 

8  V.  Howard,  secreUiij;  W.  C  HcCtesr. 

intendent.     Or^s^uaized  Jolr  2S.  190CL 
&tion  $750,000.  shmn^^s  $1  par. 

Lands,  14  claims.  &pe^  cxra  2S0  acrs.  s  I2ie  Ui»w!k9  ^sczk!:  2  sut^rf 
least  of  Grand  Junction  arxi  12  saies  frnsi.  ITzx&ificiSitr  ilu?  3is&r»£C 
ad  point.  Principcd  dtxriofXDtcA^  cc.  i^  S^^^  ^i.Ti<f  rrtum  jidiua^ 
Y  shaft,  from  which  17  cars  d  <x^.  stz;:^K^i  «>  •HT'j*:Vr  ii*-^-tf3-.  j-ti^s  i,c:. 
returns  of  11%  ^o  ^^^-  ^-Pf*^-  O'trrphirj  ji  suii  -:  jult^  :u-v-i  ji  ^ 
(Q  matting  furnace.  Ju^e.  1S05.  bo*  nntiVni^  SAi  'rKcs.  iiasi^i  :t  'jie  -'■■"^""■g 
,  and  presumabiy  it  is  kOe.  Cocpa&x  paii  3!^iibr  Tizkrvrrj  drr-jiitaaiw 
1%,  while  peddling  stock,  aztd  wiiSf  tbe  pcoperrr  j»  auxmi^^r^  pr.mssm^ 
Qompany  is  looked  npoo  with  $v3«c«n:eL 

7  FORK  GOLD-COPPER  MDOSGCa  JDASa. 

A  nuok  frauds  promoCed  by  the  z^y.'Z-nn'js  L.  E.  P^  ^  C:  .  c€  :2>4  VMOf- 
n  St.,  Boston,  Mass.,  who  still  %r^  pt«=;sii?d.  ^  x:i  in.i-«!Si3  ri'T'^anaaK. 
xuluct  their  swindling  opeiauoos  thjoQg*i  ib&  Uzic^i  Sc&v-*  ruk^. 
>r  GROUP.  ERmSH  oouaBu. 

Mine  office:  Yieka,  Vancoarer  IflazvL  R  C    Lmzm^  xd'y.c  zbtt  V*»^* 

STLEROIMmniGCO^LTD.  BSUEH  CDLCVBIl. 

Gompulsorily  vround  up.  XoT^cmfaer.  190L 

STMORELAND  COPPER  CO.  9EW  BRUKWKK. 

Office:  Dorchester.    X.    B.     Apparentlj  an  <^t70om*39   title   f:e   InVrr- 

nial  Copper  Co. 

ST  MOUHTAni  MmniG  COMPAHT,  OF  ARIZONA.  UTAH. 

Dead.     Lands  lost,  and  money  nrfunckd  to  'tg:*r*t  vi»  bou^l  Sir^£.  ^.i 

tem  promoters.     Apparently  an  hocest  failure. 

ST  QUINCY  MnaUG  CO.  UTAH. 

Office:  .Atlas  BIk.,  Salt  Lake  Chy.  Utah.     Mine  o&ce:  Park  City.  S^jm- 

t  Co.,  Utah.     G.  D.  B.  Turner,  president  and  general  ir^n^i^r;  J.  H.  5frjyJe. 

-"•president;  FL  E.  Miller,  secretary;  Sherman  Fargo.  tr»^.iir^r;  prt-^^jn^ 

cere,  J.  H.  Rand,  Dr.  E.  V.  Van  Norman  and  W.  H.  Dr.d^.  director*. 

9»nized  1904,  under  laws  of  Utah,  with  capitalization  $1  .-V/j.fjOO.  ^Ijares 

par.    Annual  meeting,  second  Tuesday  after  fir^t  Mon  by  iii  May, 
Property  is  a  J^  interest,  ^ith  an  option  oa  th^  r»rrriiiining  interest,  in 

J-  I.  C.  mine,  lands,  5  claims.     Development  l-*  by  a  f^jtf  twr>.cr>mpart- 

^^  vertical  shaft,  and  by  a  crosscut  tunnel  through  p.Tjprrty  of  tlie  Little 
^  mine,  begun  December  1,  1904,  which  cut  a  contact  vein,  giving  assay h 

^  20%  lead,  160  oz.  sUver  and  $2  gold,  and  it  is  exprxTt^-^i  tJuit  thp  miiin 
*  ^Y  will  be  cut  at  depth,  giving  a  back  of  7.y/.  and  tkit  th^.  Dtily  \V*-t 
^tact  vein  will  be  cut  at  depth.  gi\'ing  a  back  of  9(X/.     Considerable  trouble 
'^  be<^n  had  from  shifting  ground  and  a  heavy  inflow  of  water. 
^STRALIAN  COPPER  MINE,  LTD.  AUSTRAI 

Reorganized,  circa  1899,  as  Balla  Balla  Copper  Mines,  Ltd. 
^  ST.  DAVID'S  GOLD  ft  COPPER  MINES,  LTD.  VT 

Offices:  156,  Leadenhall  St.,  London,  E.  C,  Eng.     Capital 
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WILTON  UIMNG  &  MILLING  CO,  ARIZORA. 

Office:  615-57  Washiugton  St.,  Chicago^  lUs.  Mine  office:  Huron, 
Yavapai  Co.,  Ariz,  W*  A.  Buclianan,  president;  F*  W.  Park,  vice-premdent 
and  secretary;  Victor  Schill,  treasurer;  Milo  Sc'hill,  general  manager;  preced- 
ing officers  and  Thos.  McSteel^  directors.  Organized  1902,  under  laws  of 
Arizona,  with  capitalization  $1,200,000,  sharea  $1  par.  Company  Is  said  to 
be  free  from  debt.  Lands,  3  claims,  area  60  acres,  in  the  Big  Bug  district, 
said  to  be  only  one  haif-mile  from  the  Humboldt  gmelter.  Property  shows 
fiiteure  veins  carrying  auriferous  cupper  ore,  opened  by  4  eliafts,  deepest  50', 
itnd  by  a  220'  tunnel,  on  the  strength  of  wluch  openitigs  the  company  estimates 
1,000,000  tons  of  $50  ore  blocked  out,  which  is  absolutely  impoesible.  From 
the  million  tons  claimed  to  be  blocJted  out,  the  compfmy  has  nianaged  to 
extract  about  75  tuns,  wliich  ore  is  on  the  thmip,  and  at  this  rate  of  production 
the  million  tons  will  last  u  long  time.  i\>mpany  has  secured  ores  assaying 
19.5%  copix^r,  3  ox.  silver  and  $4.30  gold  per  ton.  The  officers  are  men  of 
good  standing,  and  the  management  seems  honest,  but  utterly  inexperienced, 
and  its  ridiculous  claims  reganiing  the  amount  of  ore  blocked  out  must  injure 
its  standing. 
WINDFALL  MININO  CO.  WASHINGTON. 

Mine  office:  Chewelah,  Stevens  Co.,  Wash.  C.  T.  Rigg,  superintendent, 
at  last  account !s.  Ores  carry  gold,  silver,  lead  and  copper.  Presumably  idle. 
WINNEBAGO  MINING  CO.  COLORADO* 

Miue  office:  Central  City,  Gilpin  Co.,  Colo*    Ores  carry  gold,  silver  and 
cop|ipr.     Has  steam  poTver. 
WnmrPEG  MINES,  LTD.  BRITISH  COLUMBIA. 

Ijetter  returned  unclaimed  from  former  mine  offi<^,  Phctnix,  B.  C.    John 
Dean,  president;  Richard  Ple^vTnaQ,  secretary,  treasurer  and  general  mana- 
ger.    Bunknipt,  in  all  likrlihood. 
WINNIPEG  BONING  &  HILLING  CO.  WASHINGTON, 

Mine  office:  RcptUihc,  Ferry  Co.,  Wash.     Geo.  L.  Moody,  superintend- 
ent.    Lands  include   the   Hawkeye    mine,   near    the    Belcher,    prt*gumab1y 
canyint^  the  same  grade  of  ore.     Is  said  to  have  ordered  an  8-drill  electric 
plant,  and  to  plan  using  power  from  the  Belcher  electric  installation. 
WmONA  COPPER  CO.  MICHIGAN. 

Office:  VJ9  Washington  St.,  Boston,  Ma&s.  Mine  office:  Winona,  Hough- 
ton Co.,  Mich.  Employs  circa  100  men.  Arthur  G.  Stanwood,  president; 
J.  Wlieeler  Hardley,  secretary;  Jolm  R,  Stanton,  treasurer;  preceding  offioem, 
€has.  J.  Paine,  Wm.  A.  Paine,  Natlmniel  H,  Stone  and  James  H.  Seager, 
directore.  Dr.  L,  L.  HubbanJ,  general  manager;  Rex  R.Seeber»  superintend- 
ent; Wm.  n.  Cliariton,  clerk.  Orpanize<l  1898,  under  laws  of  Michigan, 
with  capitalization  $2,500,000,  shares  $25  par.  Paid  in,  Sll.  Last  assesa- 
ment  was  $1,  February  25,  1906.  Is  closely  allied,  in  ownership  and  manage- 
ment, with  the  Cliallenge  and  King  Phih'p  mines,  under  control  of  St.  Maiy*» 
Mineral  Land  Co.  Boston  Safe  Deposit  &  Trust  Co.,  registrar;  Am^ricttn 
L  an  A'  Tnini  Co,,  Boston,  transfer  agent.  Shares  are  listed  on  the  BostoD 
Stock  Exchange,    Annual  meeting,  hsi  l\iesday  in  March.     Expenditures 
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Idiill  RaxMl  compooDd  ttir^oQinpreBsor,  clriv€«i  l^  a  30Q-)i«  p.  dcrtnc  motor, 
lima  30  gra^^r  stamps,  with  ckMibte-dtschguisc  taofl.<irB,  6  Wiitlcy  v%>ti- 
f«ttng  tables  and  a  -Mmit  Elmore  oQ  oonoisotmior.  Product  ion  wa* 
I  2,0Ua  loos  of  ore,  19tH-     Presimuibly  idle. 

TTE  EAGLE  COPPER  MIHIHG  Ca  TEXAS. 

Dead.     Lftods  sold  to  pay  compaiiy's  indebtodnoss* 
ITE  EAGLE  MUIUIG  CO.   • 

Has  liiuds  in  the  vicinity  of  Empire  Flats,  on  the  Cobludo  river,  ntaif  the 
WiUiama.Fork  river,  presumably  in  YumA  couuty,  Ariw>mi,  Imt  |xi»ibly  in 
Bernardino  county,  Califomia,  and  in  1906  planned  ioininij  olljcr  com- 
m  in  that  virinity  in  building  a  small  smelter,  oa  Empire  Flat-. 
[HE  HORSE  MlNIlfG  CO.  ARUONA. 

Office:  20  Broad  St,,  New  York.    Lands,  200  acres,  in  Yttvaptfii  rounly, 
fona.     Idle  for  several  years. 

OTE  KHOB  COPPER  CO.,  LTD.  IDAHO, 

Office:  36  Wall  St,,  New  York,     Mine  office:  ilack.iy,  Custer  tV»  ,  lilnliu, 

ny  J.  Luce,  president;  Wilbur  K,  Mathews,  vice-president;  Chas.  i\.  rank, 

"ftary;  Chas.  Bv  Van  Nostrand,  trea^iurer;  A.  M.  Ptjole,  H>jsi»tant  secretary 

Ireasurer;  preceding  officers,  E.  C.  Flatt,  E.  HoHcoe  Mathews,  E.  B.  8i\eUlon 

( J.  JL  Foster,  director;  Frank  E.  l-icland,  nune  superintendent;  Haveni  1 

^Beik,  manager,  under  lease,      Organizetl,  originally,  under  laws  of  Wr-l 

puis,  as  the  White  ICnob  Mining  Co.,  with  capitalizHtiou  $5»<HX>.<HMS; 

rganized,  with  present  title,  April  24,  1900,  under  laws  of  New  Jeniey,  witli 

(italiiation   SI  2,500,000;    again  reorgnnized,  Janviary,  1903,    under  mnw 

rter  and  title,  with  capttalijsation  $2,000,000;  again  recruit tructiHl,  1901, 

h  capitalisation  $2,i3O0,0O0,  shared  SlO  par;  issned  $1  .tiO0,t)O0.     A  UuiUvf 

rgani^atton,  planned  Det'einber  6»  19*14^  proviHeM  for  a  $3  awnejwmi'nf  on 

ck,  upon  payment  of  whic-li  old  tiluirehohirfrs  shrmlil  reri'ive  30%  pn-ftrretl 

170%  common  sliares  of  a  new  issue.     Nathun  II.  Clark  iind  W,  K,  Mai  hews 

fe  appointed  receivers,  October  1,  1904.     Debi-ntur*^  S5O0,0O0,  hi  10*year 

idng-fund  gold  bonds,  at  6%,  due  1913,     On  Miirth  2,  1904,  company 

;horixed  an  issue  of  11,000,000  of  6%  convertible  sinking-fund  gold  btMidi*, 

organization  plan  calls  for  a  new  company,  with  S0,0()0;000  cMipitali/4itinti, 

M  $10  par,  in  $2,000,000  cumulative  7%  preferred,  and  ^4,(KJ0,*H)O  com- 

U  shares,  gi^'iog  bondholders  new  stock  at  par,  with  a  l>ornirt  of  2^%  in 

UDoo  stock.     Ann»3al  meeting,  first  Tuesday  in  JanusM-y, 

The  company  endeavored  to  purchase  control  of  the    Balakalala  dm- 

dated  Copper  Co.,  but  the  control  of  the  Bahikalala  wtis  wld  twir«\  nnd 

diogB  of  50,000  shares  of  BulakAlala  are  said  to  liave  bcc?n  j^old,  February, 

p6,  at  an  average  price  of  about  S9  per  share,     Tlie  company  linn  cxpend#vl 

|000,ODO,  in  Idaho,  to  very  poor  advantage, 

i   Lands,  32  claims,  3  millsitcs,  the  90-arre  townsite  of  Mj^ckay,  simdry 
lands,  water-rights  and  right-of-way  for  an  electric  line,  nil  in  the 
er  Valley,  with  an  area  of  circa  2,100  ^crcf^.     The  main  iihaft  is 
deep,  connecting  with  the  Albert  tunnel,  alwut  1 ,500'  long,  and  mam  ham 
mike  of  working,  with  conaidemble  ore  blocked  nut  far  stopin^j 
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cioufl  etc  ping  and  reasonable  selection  of  ground  broken.  Equipment  ftl 
No.  2  includes  a  hoist  good  for  1,500\  u  29x70'  sUml  dtiift  bouse  and  a  40x50' 
el  rockhouse,  106'  Ixigh. 

No,  4  shaft,  circa  1,500'  south  of  No.  3^  near  the  southern  hue,  is  sunk 
on  ground  secured  from  the  King  Piiilip  in  rectifying  the  boundary  linee. 
The  sliaft  is  sunk  in  the  foot  wall,  and  is  being  opened  by  simultaneous  einking 
and  raising,  which  is  possible  by  reason  of  the  long  drifts  from  No.  3  having 
opened  ground  tributary  to  No.  4, 

Old  No.  3  sliaft,  now  idk\  900'  north  of  No,  2  and  alKJUt  TSO'  deep,  ahowi 
httle  ground  of  promise.  Old  No.  4,  the  northernmost  shaft,  \s  about  l^SSC 
northeiist  of  No.  1  and  also  is  idle,  having  found  nothing  of  importance. 
Old  No.  5  sliaft  was  started  on  a  wide  amygdi^loid  bed,  loeateil  by  diamond 
drill,  but  did  not  develop  good  ground,  and  was  diacontinuotl  at  slight  depth. 

The  mine  employed  7  power  drills,  at  the  end  of  1^5,  of  which  2  were 
sinking  and  5  drifting.  The  mine  has  about  4  miles  of  underground  ofienings, 
and  apparently  the  southern  end  of  the  property  will  make  a  mine,  the  show- 
ing to  the  north  averaging  poor. 

The  engine-house,  locate  midway  between  shafts  1  and  2,  is  40x40', 
of  steel  frame  on  stone  foundations  with  corrugated  iron  siding  and  roof. 
This  building  contains  2  hoists,  each  good  for  1,5(X)'  depth,  operating  Nos, 
2  and  3  shafts,  also  an  Ingersoll-Sergeant  ''CIuhs  A**  two-stage  straight-line 
12-drill  air-comprt*ssor,  and  a  smalkjr  single-^tage  conjpressor.  Adjoimug  is 
a  boiler-house,  40x48',  of  steel  on  stone  foundations,  w  ith  iron  siding  and  roof, 
housing  four  SO-h.  p.  boilers.  Other  mine  buildings  are  a  34X'18'  combination 
engine  and  boiler  house,  26x40'  \s^arp!iouBe,  20x40'  carpenter  shop,  22x34' 
smithy,  30x10'  store  building,  ofEfye  building,  two  boarding-houses,  16  frame 
dwellings  and  9  log  houses,  the  dwellings  being  built  m  a  townsite  platte<i  by 
the  company.  The  Winona  also  ha.s  a  sauTmll,  30x70',  witfi  a  42x66'  wing 
for  boilers,  and  a  16x46'  wing  containing  a  shingle  mill,  the  plant  hav^ing  & 
daily  capacity  of  20,000'  of  sawed  lumber.  The  main  line  of  the  Copper 
Range  railroad  passes  near  the  mine,  and  a  spur  has  been  built  to  No.  2  shaft. 

Production  was  begun,  with  one  leased  stamp,  at  the  Atlantic  mill,  in 
December,  1902,  and  continued  for  nearly  two  years.  This  work  waa  in 
tlie  nature  of  an  extensive  test,  although  the  Winona  madi*  1,036,944  lbs, 
fine  copper  in  1903,  and  640.025  lbs.  in  1904.  Thv  results  indicate  that 
the  property  has  the  making  of  a  mine,  the  returns  being  IS  95  lbs.  fme  copper, 
per  ton  stamped,  in  1904.  Milling  was  discontinued  alw^ut  Nov.  1,  1904, 
and  all  energies  bent  toward  opening  the  mine,  no  copper  being  made  in  1905. 
It  is  plaimed  to  lesimae  production,  probably  with  one  leased  head  at  the 
Adventure  mill,  befort*  the  close  of  1906,  The  mine  has  a  good  maiuige- 
ment,  and  will  be  givpn  every  opportunity  to  prove  itself  a  profitable  producer. 
WnrOWA  GOLD-COPPER  MIlimG  CO.  WYOMmo, 

Office:  681  Grant  Ave.,  Denver,  Colo.  James  R.  Sa\nlle.  presijl&nt  and 
treasfurer;  Henry  F.  Tower,  socret^ry.  Org»m«ed  under  laws  of  Wyoming, 
with  capitalixfttion  $5,000,000.  shaies  %l  par*     Lands,  23  claims,  are&  47t 
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edmtlK: 

Qgaot  MXMZ  mc*:  ^sbr  c  r=^n 
Mont.  A  If  T»iii  =s— 7=c  IS 
per  bM  bees.  rcKfzr-i  r^:  ^  .1!:^   -::= 

nBi 

tk  of   l«r.     XfiXL    £3::-.     :^     -^-rr:     «/     c 
id^lffft. 

on  una] 

Ofioe:  7¥f  Ujml  Trot   But.    ?=a^.^-«irn.    ^^ 

WliCe  Ti&ks  MpTTChnif   sra.  41  Bii»  ^ 
jom.    A|]|mrgxLhr  micrimic 

IGneaffiat'  O^ui  r-U.  ItPrvL  Ti..  T  I     Laais  bpjds.  i»  T-ddk.     ad^ 
JCKEMBUStG  SMEXHJiC  ft  gf  Jllli  TTUi  CL.  JSIZaK&. 


BCKES-COSSn  O0PH2  KIKZ1I&  CO.  SHIEtJJU. 

Offices:  cxn  cc  J.  .V  ik^iia?  Cboei  Tlk  snL  2^  Hwr  Ityimrr^x 
itte.  Moot.  Le^ri^e-  r^un*^i  i3k^uxxi*c  fTniL  iimisr  mm;  nfir*.  Cjctm. 
ffienoQ  Co.,  MccT.  Crrfc'.iwi  IW.*-  -Hii  suuuJsktinL  f:  [W.  Wf.  su^th. 
par,  as  saccesEor  cc  Cc^jirhd:*  ICmxc  ^  lisiTv^iQinifac  Cf.  L«xi2i  sisi^irrr 
lims,  inciudxDg  \he  Bi^itfr,  T7Sfcsi=»  aad  Cci^^sr  Vomc  pncpE^  c^rrrisit 
triferous  jukI  AisentifeiTXi*  cc^per  oick. 
ILD  BILL  MDiEr  XDITTAIU. 

Owned  by  AnMOoda  Copper  IGnizig  Go. 
ILUE  BOT  MDIE.  OREG05. 

>Ime   office:  Comer.   Grant   Co^   Ore.    Preisomahlr   kfle, 
ILL  SKELTDIG  CO.  AMTOHA. 

Office:  21 S  Fleming  Kock,  Phoenix,  Arii.    Works  officw*:   Wickenbur|j. 
aricopa  Co.,  Ariz.,  and  Quartzite,  Yuma  Co..  Arii.     Jo:^*pb  lV>vr.  svjivr- 
tendent.     Property  includes  a  40-ton  custom  smoltor.  fji^nonU  stoiv  and 
>tel  at  Wickenburg,  and  a  50-ton  furnace  at  Quartzito,  abo  5,400 
acer  ground,  near  Quart zite. 

^MOT  mmifG  CO. 

Office:  Ontonagon,  Mich.     W.  H.  Garlirk,  prcmdont.     Laad 
^ts  only,  to  3)520  acres,  in  Ontonagon  county.    Idle 
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WOLCOTT  COPPER  MIHUTG  CO.  VERMOIfT- 

Mine  office:  Wolcott,  Lamoille  Co,,  Vt.    Organized,  circa  1900.  with 
capitalization  S*>00,000»  shares  $1  par.     Idle. 
WOLFRAM  COPPER  CO.  ARIZONA, 

Oflice:  cur?  of  Benj.  BlandiartJ,  general  nmnager.  Prescott,  Arijc.     Lands, 
sundry  claims,  in  the  Bill  Willianis  Fork  river  district  of  Yuuli  county,  Ariaoim, 
ntMxr  tlic  line  of  tb-  Arizona  <fe  Ciilifomia  railroad* 
WOLVERINE  &  ARIZONA  DEVELOPMENT  CO.  ARIZONA. 

Iltorgiinized.  March,  1904,  as  Wolverine  &  Arizona  Mining  Co. 
WOLVERINE  &  ARIZONA  MINING  CO.  ARIZONA. 

Office:  Calumet,  Mich,  Mine  office:  Bisbee,  Cochise  Co,,  Ari«.  John 
Daniell,  preiiident;  Paul  P.  Roehm,  vice-president;  W.  Frank  James,  trea^ 
urur;  F.  C.  Fenner,  managing  din:^ctor;  preceding  officers,  W.  H.  Brophy^ 
Fred  Bnui^tad,  Thos,  Mtwslin,  Edw.  Ulseth,  B,  F.  ChjTiovveth  and  Arthur  E. 
Delf ,  diri'Ctors;  W,  R.  Oate«,  secretary;  W.  H,  Robertas,  clerk  and  tiupeiintend- 
ent  pro  tern.  Orgatiized  1901,  under  laws  of  Arizona,  with  capitalization 
$3,000,000,  :?hare^  S15  \Mr;  is^^ue^l  96,^54  slmres. 

Land^,  9  clairni4,  an^a  circa  160  acres,  clainL's  being  known  as  the  Cairo, 
lilemphis,  Kentucky,  C^rgia,  Ixiuisiana,  Chicago,  Warren,  George  and 
Broken  Promise.  Tlie  Georgia  claim  lies  about  600'  from  the  landa  of  the 
Calumet  &  Arizona,  and  about  3,<X)0'  from  the  Irish  Mag  sliaft  of  tlie  Calumet 
dt  Alizona  and  the  Spray  and  Holbrook  shafts  of  the  Copper  Quecji,  thre« 
of  the  richei^t  shafts  in  the  Warfen  district.  The  Uncle  Sam  and  White 
Tail  D(*er  mines  of  the  Copper  Queen  are  adiaa/nt  to  the  Wolverine  &  Arizona 
holdings,  and  leaft»:Ta  have  taken  rich  ore  from  the  White  Tail  Deer  about 
800^  from  the^ Wolverine  shaft,  which  is  700'  deep,  with  three  compartments, 
each  .5'x4'6*  and  well  timlxtred,  cutting  limestone  showing  conj^idemble  iron. 
The  shaft  has  proven  very  wet  at  depth,  and  has  No.  7  and  No,  9  Cameron 
sinking  pump^i  and  a  500-gallon  Pre.^cott  station  pump.  A  drift  on  the  SOO' 
level  runs  850'  towTird  the  Pittsburg  &  Duluth,  cutting  leached  ore  and  ledge 
matter  carrying  traces  of  copp».vr,  and  drifts  nm  in  otlier  directions  show  en- 
couraging quantities  of  leached  mnt^^rial,  but  no  ore  of  workable  grade  had 
been  developetl  up  to  Sept.  1,  19CJ6, 

Surface  equipment  includes  a  260-h.  p.  steam  plant,  2  single-drum  hoists, 
a  6-driU  aii^comprty^sor,  25x50'  piigine-house,  office,  bimk-hou.s<:%  boarding 
house  and  a  10,000-gallon  watiT  tank,  wati>r  being  pumped  frt>m  Nac^,  8  miles 
ilistaut,  A  brge  ^tock  of  timber  and  other  fiupplit's  is  carried.  The  final 
bond  |)ayments  do  not  fall  due  until  Jan.  31,  1907,  and  most  of  the  payments 
due  on  bonds  liave  been  taken  in  stock.  The  Wolverine  &  Arizona  lands  are 
CO ns id e red  p ro m  i<i  ri  g. 
WOLVERINE  COPPER  MINING  CO.  MICHIGAN. 

Office:  15  William  St.,  New  York.  Mine  officer  Kearsarge,  Houghton 
Co.,  Mich.  Employs  ciren  .noo  men,  Jos.  E.  Gay,  prerident;  J.  Wheeler 
Hardley^  secnjtar}' ,  John  H  Stanton,  treasurer;  preceding  officers,  Joseph  W. 
Howe  and  S.inmel  I^.  Smith,  directors;  FreJ  8rnith.  fu peri n trident:  Willard 
J.  Smith,  ;i.s.vt:aant  superintendent;  Chas.  Nwtiu-l    i-lt  rk ,  Wni    Pi.n.iil    info. 


I 

I 


I 


WOLVERINE.  1169 

ing  captain;  B.  S.  Shearer,  mill  superintendent;  F.  Wm.  Hartmann,  engineer; 
A.  B.  Holtenhoff,  master  mechanic.  Organized  1890,  under  laws  of  Michigan, 
with  capitalization  $1,500,000,  shares  $25  par.  Has  paid  dividends  of 
$2,430,000  to  end  of  1905,  and  paid  a  semi-annual  dividend  of  S480,(X)0  on 
April  1,  1906.  Fiscal  year  ends  June  30.  Adams  Trust  Co.,  Boston,  registrar, 
American  Loan  <fe  Trust  Co.,  Boston,  transfer  agent.  Annual  meeting,  first 
Monday  in  August. 

Official  returns  to  the  state  of  Michigan,  as  of  dat«  Jan.  1.  1905,  dis- 
close the  following  figures: 

Amount  of  cash  paid  in  on  capital  stock $780,000 .  00 

Amount  paid  in  by  conveyance  of  property 550,000 .  00 

Entire  amoim^  invested  in  real  estate 720,665 .  23 

Amount  of  personal  estate 812,370 .  93 

Amount  of  floating  debt 72,215.34 

The  following  table  gives  comparative  figures  for  three  fiscal  years  ending 
June  30: 

1902  1904  1906 

Mineral  production,  pounds   6,232,800      12,152,590      12,268,135 

Copper  production,  pounds 4,984,367       9,300,695        9,681,706 

Grossprooeeds   $658,602      $1,192,425      $1,662,142 

Expenditures  at  mine    361,093  495,655  529,668 

Smelting  and  miscellaneous    60,236  105,033  99,729 

Construction  and  lands   264,678  34,496  35,968 

Net  mining  profit —30,405  591,736  996,776 

Interest  received    6,731  6,679  11,044 

Totalnetprofit —23,674  557,240        1,007,820 

Dividends  240,000  390.000  840,000 

Balance —263.674        +167,240       +167,820 

Rock  hoisted,  tons 213,6.>0  328,412  355.339 

Rock  stamped,  tons 187,482  314,091  341,820 

Yield  of  rock  treated  per  ton,  lbs 26.590  29.610  28.320 

Cost  per  ton  of  rock  hoisted $       1.700        $     1.510       $      1.490 

Cost  per  ton  of  rock  8tampe<l    .940  1.580  1.540 

Cost  per  pound  of  refined  copper 

at  mine,  cents 7.304  5.329  5.470 

Cost  of  smelting  and  miscellane> 

ous,  cents 1.208  1.129  1.030 

Total  cost  of  refined  copper, 
including  construction,  per 

pound,  cents 13.820  6.869  6.760 

The  mine  was  opened,  1882,  by  local  capital,  but  was  not  successful,  and 
the  company  was  reorganized,  1890,  with  the  present  title  and  management, 
*rhen  nfew  machinery  was  secured  and  work  resumed.  Tlie  previous  ill-suc- 
cess of  the  mine  rendered  investors  dubious  of  its  future,  and  cash  for  its  de- 
velopment was  secured  with  difficulty.  Lack  of  funds  imperatively,  de- 
manded for  the  operation  of  the  property  was  met  by  Mr.  Jolm  Stanton,  with 
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a  heavy  loan,  advanced  from  his  own  po<3ket,  at  a  time  when  other  shane- 
bolders  were  unwilling:  to  risk  a  doUur,  and  it  i^  due  to  Mr.  Stanton's  courage 
that  the  Wolverine  now  is,  m  proportion  to  its  size,  the  most  profitable  cop- 
per mine  in  the  Lake  Superior  district.  Under  Mr»  Stanton  s  management 
milling  was  discontinued  immediately»  and  was  not  resumed  until  18  motitha 
of  underground  development  had  giveu  adequate  reser\^es  of  stjmip-rock. 
By  reason  of  the  sound  puUcy  pursued,  the  mine  began  making  small  profits 
from  the  time  that  stamping  was  resumed,  in  1892,  and  ever  since  has  en- 
joyed a  steady  growth  in  pnxluctive  capacity  and  earning  jjower. 

Lands,  2.S0  acres  owned  in  fee,  and  40  acres  of  adjoining  mineral  rights, 
giving  3,10(1'  of  the  outcrop  of  the  Kearsarge  amygdaloid  bed,  on  whieh  the 
mine  is  ojjeiied.  The  neighbors  of  the  Wolverine  are  the  North  Kearsarge 
on  the  north,  Mayflower  on  the  east,  Ahiyflower  and  South  Kt-arsarge  on  the 
south  and  Centeimial  on  the  west.  The  lode  averages  about  16'  width,  with 
an  average  dip  of  4P,  and  is  bunchy,  but  carries  the  best  average  values  of 
any  amygdaloid  mine  in  the  Lake  Superior  district,  returning  28  to  30  Jbs, 
fine  copper  per  ton  of  rock  stamped,  aa  compared  with  10  to  17  lbs.  only, 
in  1892. 

Tlie  mine  Ixas  4  slmfts,  numbered  from  north  to  south.  No.  1,  ne^r  the 
North  Kearsarge  lirie^  ran  into  the  boundary  at  shallow  depth,  and  tributary 
l^und  was  worked  oiit  and  the  shaft  abandoned  some  years  ago. 

No.  2  shaft,  pemianently  bottomed  at  1,700'^  is  used  exclusively  for  band- 
ling  men  and  materiah  Stringers  are  being  replaced  by  cross-ties,  similar 
to  tliose  on  the  roadbed  of  a  railway,  following  the  plan  of  the  Calumet  & 
Hecla,  and  eventually  cross-ties  will  replace  stringers  in  shafts  3  and  4, 

No.  3  shaft,  sunk  in  the  foot  wall,  is  circa  2,8430''  deep,  and  can  be  sunk 
to  4,300*  depth,  owing  to  exchange  of  lands  with  the  North  Kearsarge  mine 
of  the  Osceola.  In  this  shaft  st oping  is  in  progress  on  the  12ih  to  24th  levels, 
incluKive.  The  wooden  shaft-nock  house  at  No.  3  i\as  burned,  March,  1906, 
and  has  l>een  replaced  by  a  new  steel  structure,  whicli  is  a  duphrate,  in  de- 
sign and  equipment,  of  the  sliaft-rockhouae  at  Mohawk  No.  4  ihaft» 

No.  4  shaft,  2,000'  doep,  is  sunk  45'  in  the  footwall,  a  wise  provision 
that  guards  the  sliaft  against  the  serious  dangers  thrmt  eniag  all  deep  shafts  of 
the  Lake  Superior  district  that  are  simk  on  the  cupriferous  beds,  which  lack  the 
strength  of  the  alteninting  strata  of  solid  tmp.  In  No.  4  stoping  is  in  progress 
on  the  6th  level,  and  from  tlie  11th  t^  24th  levels,  inclusive.  A  new  stone 
engine-house  is  bt^ing  built  for  No.  4,  and  this  will  have  a  winding  engine 
duplicating  that  at  Mohawk  No.  4  shaft.  The  new  hoist  will  be  a  24x60* 
NoriI]>erg.  duplex-cylinder  engine,  with  double  conical  drum  of  18'  maximum 
diameter,  cap.ible  of  raising  4-ton  f^kips  from  one  mile  depth,  and  will  serve 
the  slmft  for  its  ultimate  depth  of  4,400^. 

Oi;\ing  to  the  uniformity  of  the  copper-bearing  bed,  all  levels  from  the 
first  to  the  23d,  inclusive,  are  opened  though,  connecting  with  all  four slmftfi 
to  depths  of  Nos.  1  and  2,  and  with  the  Nos.  3  and  4  only  below  the  17th  level, 
those  being  the  only  shafts  deeper  tlian  1,700'.  Man-cars  are  installed  At 
shafts  2,  3  and  4,    Tlie  mine  employs  27  po^'er  drills^  of  which  18  are  ttoping 
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and  9  sinking  and  drifting.  Notwithstanding  only  one-third  of  the  drilling 
capacity  being  employed  on  opening  work,  the  mine  is  fully  opened  for  about 
6  years'  production,  at  the  present  rate  of  circa  10,000,000  lbs.  fine  copper 
yearly.  About  one  mile  of  new  openings  are  made  yearly,  and  the  mine  has 
about  25  years  of  life  remaining,  at  the  present  rate  of  output. 

Lying  about  80'  west  of  and  parallel  with  the  Kearsai^e  bed  is  the  West 
lode,  opened  by  a  crosscut  on  the  Uth  level.  A  little  work  was  done  on  the 
West  lode  in  1903,  and  one  excellent  stope  was  opened,  but  the  prospects  of 
making  a  paying  mine  on  this  bed  are  not  especially  bright,  as  it  would  be 
contrary  to  all  precedent  were  two  parallel  beds  so  close  together  to  be  found 
payable.  An  exploratory  crosscut,  on  the  1  .th  le  el,  driven  2,000'  across  the 
formation,  both  east  and  west  from  the  workings  on  the  Kearsarge  bed, 
reached  as  far  west  as  the  Kearsarge  conglomerate,  which  was  absolutely 
barren,  where  cut.  The  west  lode  gave  a  little  encouragement  in  the  14th 
level  crosscut,  and  may  be  tested  further.  The  Kearsarge  conglomerate 
carries  some  copper  on  the  Ahmeek  and  Seneca  properties,  to  the  southward. 

A  new  system  of  underground  rock-liandhng  is  proving  an  unalloyed 
success.  By  this  plan,  an  average  of  10  tram-cars  is  kept  on  each  level. 
Trammers  leave  the  full  cars  at  the  shaft,  and  2  men  attend  to  the  dumping 
in  each  shaft.  These  men  start  at  the  topmost  level  where  stoping  is  in 
progress,  and  work  downward,  dumping  all  the  loaded  cars  on  each  level,  in 
order,  then  ride  up,  to  the  topmost  producing  level,  on  the  skips,  and  repeat 
the  process  already  described.  By  this  simple  system  all  signalling  in 
each  shaft  is  in  the  hands  of  two  men,  the  engineers  in  charge  of  the  hoists 
know  exactly  what  is  going  on  underground,  much  confusion  is  saved, 
the  trammers  lose  no  time  at  the  shafts,  and  perfect  order  reigns. 
Simple  as  this  little  plan  may  seem  to  a  layman,  it  will  appeal  strongly  to 
mine  managers  throughout  the  world,  and  is  certain  to  come  into  general 
use,  eventually,  in  most  mines  with  inclined  shafts  and  heavy  production, 
where  underground  ore-bins  are  not  employed.  * 

Surface  equipment  is  well  adapted  to  present  and  future  needs,  the 
principal  buildings  being  at  No.  4  shaft.  The  boiler-house,  at  this  point, 
has  3  Stirling  water-tube  boilers,  an  American  automatic  stoker,  and  a  Green 
fuel  economizer.  The  Rand  air-compressors  are  of  20-drill  and  22-drill 
capacity.  No.  3  shaft  has  a  model  changing  house,  nmcli  appreciated  by  the 
miners.  The  hoists  at  shafts  2  and  3  have  straight-face  dnims  and  duplex 
cylinders.  The  shafthouses  are  substantial  and  equipped  with  necessary 
crushing  machinery.  A  private  telephone  system  reaches  the  underground 
pump-stations  and  the  principal  buildings  on  surface.  The  company  owns 
a  large  number  of  good  dwellings,  and  the  mine  location  is  exceptionally  neat 
and  prosperous  in  appearance. 

Rock  goes  to  the  mill  over  the  Mohawk  &  Traverse  Bay  railroad,  with 
a  down-grade  haul  of  13  miles.  The  mill,  completed  1902,  is  near  the  mouth  of 
the  Tobacco  river,  on  Traverse  Bay,  Lake  Superior,  and  adjoins  the  Mohawk 
mill,  both  being  served  by  a  single  pump  and  managed  by  a  joint  superintend- 
ent, this  arrangement  aUowing  considerable  operating  economies.    The  mill, 
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o!  fitcel.  on  stone  foimdationft,  lB0x20(V^  in  eisc,  standi  37'  above  bis 
giving  a  good  drop  for  tailings,  vvitU  ample  room  for  skndi^, 
Nordtierg  headsi  striking  about  110  blo>i's  per  minute,  with  a  cap 
about  .550  tons  daily  each.  I'be  mill  lias  a  full  rornpleineni  of  jigs  atidl 
extensive  use  of  Wilfley  tables,  ^liueral  from  the  hea<L*  and  \\asli  t^^ 
to  the  ba»<.'Qif»nt  through  iron  pipei^.  and  is  siint  (or  mnj^jrlion  to  the  \ 
the  Michigan  Smelting  Cb.  at  Houghton,  Tlie  boilt^r-houst,  just  i 
mill,  is  42x58'  with  stone  w-alls  and  steel  tni4>s  n>of»  tioufiag  a  bit( 
200-h  p  St  i rli n g  wat  i •  r-l  uh<-^  boile n^ ,  fitt*>d  T\it  h  a  n t  «>raa t  ir  fftokeni^  CAwf  f! 
through  a  lump-c rusher,  thence  to  hoppers  liaviug  24  boura*  stora^  (a{»ol] 
A  completely  appointed  machine  shop  is  maintained  in  conm^ion  uith  li 
mill.  A  20.0<X>,(HM.)-gaUon  horizontal  tHple^xpan^ioii  Snow  pump,  (rw^titi 
operated  jointly  by  tlie  Wolverine  and  Mohawk,  ttas  steam  cyltadtiB  <rf  Vi 
33'  and  •SI"  diiimeter,  and  2\f  \A'ater  plungcis  with  30*  stroke,  and  is  to  b«  lidq 
by  an  8,tXM}»000-gallori  Nordberg  pump  with  triple-<!xpiinKion  ^^ff-r^Tid  uu 
3  plungers.     The  pump-house  is  loeatcd  on  the  river,  near  f  in 

takij  pifie  t>r'ing  protected  by  timber  cribfl  running  Stxy  into  jw 

vent  clogging  from  floating  bark  and  anchor  iixn  The  caul  und  ntrrchiAii^ 
wharf,  ownel  jointly  by  the  mines^  is  near  the  mill^  and  i»  fitted  riihflDll 
hoists  A  40-acre  townsite,  platted  near  the  niillp.  is  named  Gay,  in  (ksBrw 
houor  of  Jos.  E,  Gay,  the  president  of  the  company. 

The  death  of  John  Stanton,  Feb.  23,  1906,  deprived  tlie  Wolverine,  w 
only  of  its  president,  but  of  the  father  of  the  (jro|KTty.  But  for  his  fos»*nn 
care,  at  a  critical  period,  the  Wolverine  would  Ix^  today  »prnp**rty  twirrdil 
credited  by  faikin*.  instead  of  a  mine  that  netted  a  million  il  '  tl 

fiscal  year  ending  June  30,  IIMJH.     Furtimately  the  nianagu;  f^ 

ptkoy  renvains  in  the  U^ncU  of  the  men  who  have  been  cloudy  *»«t>ciftl< 
with  Mr.  Stanton  for  many  years  past,  and  the  policy  will  be  ahsolutely  n 
changed. 

Production,  for  the  calender  year  1005,  ^iis  9,^164,418  lbs.  fine  copper. K 
for  the  ^csx\  year  ending  June  30,  19<Xi,  wtis  9,681.70(1  Ibi.  ,compftrfd  »1 
9,729t971  lbs,  for  the  preceding  fiscal  year,  a  decmt  viJi 

to  ahiiost  exactly  ono-lialf  of  one  per  cent.     The  \  "  f 

ductiveshafts,  andthen.se  of  one  of  the^e  was  lont,  Ktr  ibe  ia-^t  iv 
the  fiscal  year,  ye  J  production  was  maintained  by  i  lie  iiingle  sliaft,     > 
that  the  W'olvcrine  mine  is  callable  of  making  twice  its  pn^s^ent  cjutpwt,  if 
sired,  by  doubling  the  milling  facilitie^i,  but  no  niovemcmt  towur^  -  "^^ 
crease  lias  been  made.     The  management  of  the  Wolverine,  both  . 
local,  ia  as  nearly  perfect  as  that  of  any  mine  in  operation,  m 

WOLVERUTE  MINE.  COIO^ 

Owned  by  Cold  water  Copper  Mining  Co. 
WOLVERIPTE  MINIIfG  CO,  tJTi 

Olhce:  Superior  Savings  Bank  Bldg.,  Hancock,  Mich,     l^^tter  rttun 
unchimcd  from  former  mine  office.  Park  City,  Summit  Co.,  tHah.    <ij 
iaalinn,  1150,000,  sliares  $rpar,     Chas,  A.  Wright,  prv-idrnt;  Mj 
Effinger,  vice-president;  Lew  in  A.  Jeflfs,  managing  dir>M  tor,     !.aiidt*,  1 1  i 
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area  drca  125  acres,  about  one-half  mile  south  of  the  Daly  Judge,  in  the  Snake 
Creek  district,  developed  by  tunnel,  with  about  one  mile  of  underground 
openings,  showing  6  veins  of  1'  to  6'  width,  carrying  auriferous  and  argentif- 
erous sulphide  ores  of  lead  and  copper,  averaging  S8  to  $10  per  ton,  mine- 
run,  with  occasional  antimonial  silver,  assaying  as  liigh  as  564  oz.  per  ton, 
and  with  considerable  shipping  ore,  carrying  values  from  S50  up  to  $80  per 
ton.  Working  tunnel  has  cut  2  ore  bodies,  one  a  2'  vein  carrying  4%  copper, 
4%  lead  and  80  oz.  silver  per  ton.  Idle. 
WOLVERINE  MINING  ft  LEASING  CO.  COLORADO. 

Office:  care  of  Dr.  Z.  L.  Baldwin,  president,  Niles,  Mich.  Mine  office: 
Pearl,  Larimer  Co.,  Colo.  Burr  T.  Lobdell,  treasurer  and  chairman  of  exec- 
utive committee.  Is  a  development  company,  composed  of  shareholders  of 
the  Coldwater  Copper  Mining  Co.,  and  is  operating  the  Coldwater  copper 
mine,  imder  a  three  to  five  year  lease. 
WOLVERINE  ft  WESTERN  MINING  CO.  OREGON. 

Office:  care  of  James  T.  Fisher,  president,  Calumet,  Mich.  Dr.  I>.  K. 
McQueen,  vice-president;  Frank  J.  Kohlhaas,  secretary  and  treasurer;  Capt. 
Thos.  Buzzo,  superintendent;  preceding  officers,  Johnson  Vivian,  Jr.,  Wm. 
Harris  and  Geo.  Hall,  directors.  Organized  circa  1905,  under  laws  of  Arizona, 
with  capitalization  $100,000,  shares  $10  par. 

Lands,  8  claims,  area  160  acres,  held  under  option  expiring  March  31, 
1907,  in  Coos  and  Douglas  counties,  Oregon,  18  miles  from  a  railroad,  45 
miles  from  Roseburg  and  circa  50  miles  north  of  Grants  Pass,  in  an  absolutely 
new  district,  where  no  mining  has  been  att€mpted  previously.  Country  rocks 
are  granite  and  porphyry,  showing  an  18'  vein  carrying  chalcopyrite,  giving 
average  assays  of  15.7%  copper,  and  a  vein  carrjdng  a  40^  paystn  ak  of  mass- 
ive bomite,  assaying  40%  to  60%  copper.  Development  is  by  a  150'  tunnel, 
cutting  both  veins,  and  a  second  tunnel  was  started,  1906.  Equipment  in- 
cludes power  drills.  Management  plans  pushing  work  vigorously,  and  prop- 
erty is  considered  decidedly  promising. 
WOOD  RIVER  GOLD  ft  COPPER  CO. 

Letter  returned  unclaimed  from  former  office,  Scranton,  Pa.    Organ- 
ized 1902,  under  laws  of  Delaware,  with  capitalization  $1,000,000,  by  W.W. 
Watson,  et  al. 
WOODSIDE-EUREKA  MINING  CO.  CALIFORNIA. 

Office:  Bacon  Blk.,  Oakland,  Cal.  Mine  office:  Georgetown,  El  Dorado 
Co.,  Cal.  W.  E.  Everson,  superintendent.  Organized  circa  1906,  as  a  recon- 
struction of  El  Dorado  Copper  Mining  Co.,  with  capitalization  $500,000. 
Lands,  sundry  quartz  and  placer  claims,  area  circa  200  acres,  including 
the  Eureka  and  Wopdside  mines,  with  principal  development  on  the  Eureka, 
which  has  shafts  of  100''and  250'  depth.  Lands  are  said  to  carry  gold,  copper 
and  asbestos.  The  prospectus  of  the  old  company  contained  a  vast  amount 
of  varied  misinformation. 
WOOLLEY  MINING  CO.  ARIZONA. 

Mine  office:  Kelvin,  Pinal  Co.,  -\riz.  I^'inds,  17  claims,  bi^lween  the 
Saddle  Moimtain  and  Troy-Manliattan,  held  under  a  $60,000  bond  and  lease. 
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WORLD'S  FAIR  MOfE,  ARIZONA. 

Office:  care  of  Franlc  Powers,  owner,  Nogales,  Ariz.  Lands,  sundry 
claims,  near  Harshaw,  in  the  eastern  end  of  the  Salero  Mount^ains,  Patagonia 
district,  Santa  Cruz  coimty,  Arizona,  The  mine  ia  said  to  have  circa  2  miles 
of  workings,  deepest  550',  on  an  8'  ore  body,  showing  mainly  lead  carbonates 
and  sulphides,  carrying  good  silver  values  near  siiTface,  changing  principally 
to  auriferous  copper  sulphides  at  depth.  Property  liaa  been  a  slupper  of 
liigh  grade  ores,  in  carload  lots,  for  some  years,  ores  ranging  in  value  from 
i250  to  $350  per  ton,  one  carload  of  20  tons  netting  $15,000,  and  is  popularly 
reputed  to  liave  produced  upwards  of  $5OOj0O0. 
WRIGHT  &  LAWRENCE  MINING  CO.  CALIFORNIA. 

Oflice:  8  Jackison  Blvd.,  Chicago,   Ills.     Eric  ForseU,  president;  R,  M. 
Smith,  secretary;  A,  W.  Linquist,  grneral  manager.     Lands,  16  claims,  area 
320  acres,  in  the  Doyle  district,  Riverside  county,  Calif ornia»    A  rotten  stock- 
jobbing concern. 
WRIGHT-RUSSELL  COPPER  MINING  CO.  WYOMING. 

Letter  returned  imclainied  from  former  mine  office,  Battle,  Wyo. 
WYACCA  MINE-  AUSTRALIA. 

Office:  care  of  E»  Pearce.  Broken  Hill  Chambers,  Adelaide,  Soutli  Aus- 
tralb.  Lands  are  in  the  Hundred  of  Basedow,  in  the  Flinders  range,  8  mUet 
southwest  of  the  BEnman  mine,  and  about  260  miles  north  of  AdelaidiP.  Vein 
ranges  K  to  26*  wide,  carrj'ing  cuprite^  melaeonite  and  chalcopyrile,  in  a 
gaugue  of  caJc^par  anrl  spathic  iron«  Idle  at  last  accounts. 
WYANDOT  COPPER  CO.  MICHIGAH. 

Ofhce:  68  Devonshire  St.,  Boston,  Mass.  Mine  officer  Winona,  Houghton 
Co.,  Mich.  Henry  St^vckpole,  president;  Irving  J.  Sturgis,  vise- president; 
Wm.  O.  Gay,  secretary  and  treasurer;  preceding  officers,  Joseph  Dorr  and 
^Mathew  Van  Orden,  directors;  Frank  L,  Van  Orden,  superintendent,  Org- 
1899,  under  law^  of  Michigan,  with  capitalization  12,500,000,  shares  $26 
>ar;  paid  in,  $9.  On  April  1.  1906,  liad  a  cash  balance  of  $18,213,  with  $28,263 
accounts  receivable,  and  a  net  surplus  of  $49/108,  with  $14,408  due  the  com- 
piany  on  assesaraents.  Old  Colony  Trust  Co.,  Boston,  registrar.  Annual 
meeting,  first  business  day  of  May. 

Lands,  1,040  acres,  atl joining  the  Winona,  in  Sections  16,  20  and  21, 
*Town  52  Nortii,  Range  36  Wcst^  Houghton  county,  Michigan.  Tract  is  cross- 
ed by  the  Copper  Range  railroad.  Exploratory  work,  begim  February,  18W, 
hiis  been  continued  uninterrupt^»dly,  tlwiigh  hampered  by  the  great  disail  vant- 
age of  a  heavy  overbunclen,  Elarly  work  was  done  in  Bea.rch  of  the  Winona 
lode,  and  efforts  were  made  later  to  Ioc4ite  the  son  them  extenHion  of  the  Baltic 
amygdaloid,  but  attention  was  again  tumetl  to  the  Winona  lode. 

No,  1  shaft,  circa  600'  deep  at  end  of  1905,  h  on  the  Winona  lode,  w5th 
a  parallel  underl>^ng  amygdaloid  bed  60'  distant,  both  broken  and  of  little 
promise,  though  showing  oecajsional  patches  of  well-mine nilized  grounds  It  ii 
filumed  to  sink  to  a  depth  of  1,000'  and  then  drift  on  the  lode.  Tlie  shaft  is  in 
I  he  footwall  and  the  lo<le  is  reached  by  crosscuts  therefrom.  Stiaft  No.  1 1 ,  about 
«i  quarter-mile  from  No,  1,  and  100^  deep,  shov^  s  a  disturbed  and  unsatLifact( 
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formation,  with  parallel  amygdaloids  SO*  apart,  these  giving  only  occasional 
bunches  of  good  ground.  A  102'  shaft  w&s  mink  on  a  lean  cupriferous  con- 
glomerate underiying  the  Winona  bed,  and  a  300'  shaft  sunk  on  an  amygdaloid 
identified  as  the  Elm  River  gave  no  promising  ground.  A  crosscut  was  sent 
eastward,  1904,  to  the  Eastern  Sandstone,  and  also  several  hundred  feet  west- 
ward, cutting  several  amygdaloids  canying  copper  in  small  quantities,  on 
which  a  little  drifting  was  done,  but  nothing  of  promise  foimd.  It  is  thought 
that  the  Baltic  lode  was  one  of  the  amygdaloids  located  in  the  western 
crosscut,  but  the  lode  in  question  w%s  veiy  wide,  and  void  of  copper.  Some 
work  was  done,  September,  1904  to  Aprfl,  1905,  on  the  Misery  River  lode,  in 
Section  16,  Town  52  North,  Range  36  West,  on  a  20'  amygdaloid  canying  fine 
copper,  but  nothing  of  value  was  developed.  In  addition  to  opening  work, 
extensive  diamond  drill  borings  have  been  made,  but  results  have  been  of  a 
negative  nature.  To  date  the  W^yandot  has  found  nothing  workable,  but 
operations  are  being  continued,  along  well-considered  lines,  and  the  property 
will  not  be  abandoned  until  it  has  been  given  an  exhaustive  test.  The  geo- 
logical conditions  of  the  Lake  Superior  copper  district  are  such  that  a  vast 
amount  of  work  ia  necessaiy  to  thoroughly  exhaust  the  possibilities  of  any 
given  tract,  and  the  management  b  following  the  only  correct  plan  by  con- 
tinuing its  exploratoiy  work.  Surface  improvements  include  machine  and 
blacksmith  shops,  warehouse,  bams,  and  about  12  dwellings,  i^ith  boilers, 
hoists,  shop  machineiy  and  tools. 
WTOMDIG  ft  ALABAMA  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  Tie  Siding,  Wyo. 
WYOMING  ft  COLORADO  COPPER  CO.  COLORADO  ft  WYOMING. 

Said  to  have  lands  in  the  Douglas  Mountains,  125  miles  south  of  Rock 
Springs,  Sweetwater  county,  Wyoming. 
WYOMING  CONSOLIDATED  COPPER  CO.  WYOMING. 

Letters  returned  imdaimed  from  former  office,  27  State  St.,  Boston,  Mass., 
and  former  mine  offices.  Encampment  and  Collins,  Wyoming. 
WYOMING  COPPER  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  Elncampment,  Carbon 
Co.,  Wjro.    Lands  were  on  upper  Cow  Creek. 
WYOMING  COPPER  ft  GOLD  MINING  CO.  WYOMDIG. 

Office:  Alma,  Kansas.  C.  B.  Henderson,  manager,  at  last  accounts. 
WYOMING  COPPER  ft  MINING  CO.  WYOMING. 

Office:  115  Dearborn  St.,  Chicago,  Sk.  Mine  office:  Rawhide  Buttes, 
TArimer  Co.,  W3ro.  Emj^ys  10  men.  Mark  E.  Bennett,  president;  Edwin 
Han,  vice-president  and  general  manager;  W.  M.  Crager,  secretaiy.  Organ- 
ised November  17, 1905,  under  laws  of  Wyoming,  with  capitalization  $500,000, 
shares  $1  par ;  issued,  $206,400.  Annual  meeting,  fourth  Monday  in  November. 
Lands,  35  claims,  area  700  acres,  in  the  unorganized  Rawhide  Buttes  district, 
also  100  acres  of  timber  lands,  showing  countiy  rocks  of  quartzite,  schist  and 
limestone,  canying  14  contact  veins,  of  which  4,  of  5'  average  i^-idth,  are  opened 
by  shafts  of  30^  and  245',  showing  malachite  and  azurite  above,  with  sulphides 
i&  the  lower  woridDgs,  giving  average  assayB  of  8%  copper,  4  oz.  sflver  and  S3 
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gold  per  ton.  Mine  has  810'  of  workings,  estimate  to  show  20,000  tons  of  ore. 
Equipment  includes  a  40-h.  p.  steam  pliuit,  witb  hoist  aiid  4Hjrill  air-compnesa- 
or,  and  4  mine  buildings.  Nearest  railix)»d  is  the  Chic4igo  &  Northwestern, 
12  iiiile^  distant.  Company  plans  continuous  development,  durinc  1900. 
WYOMIIIG  MIxraiG  CO,  WYOMING. 

Mine   office:  Kirwin,    Big   Horn  Co.,   Wyo.     Titus   Sheord,   president; 
B.    F.    Brown,   secretary;  C.   A.   Tewksbury,    superintendent.     Ores   carry 
copper,  silver  and  Kold  valuers.     Pieaumably  idle. 
WYOMING  Q0EEN  MINING  CO,  WYOMING, 

Office:  Uvmniie,  Wyo.  Mine  office:  Jelra,  Albany  Co.,  Wyo,  Louia 
Miller,  president*  treasurer  and  general  manager;  L.  A.  Hancock,  secretary; 
preceding  ofRcers,  C,  F,  Downing,  E.  E,  Fairbrother,  Ole  Scar  and  John 
Wenjiin,  directors.  Organized  January,  1902,  under  laws  of  Wyoming/ with 
capitalization  $1,000,000,  shares  $1  par.  Land^,  18  claims,  area  StiO  acres, 
in  the  Jelm  Mountains,  32  miles  .southwest  of  Laramie,  the  nearest  railroad 
station,  showing  3  fissure  veins,  carrying  auriferous  and  argentiferoua  car- 
bonates and  sulfihides,  of  good  assay  values,  with  a  little  native  copper  and 
galenii.  Development  is  by  sliaffs  of  TO',  TO'  and  100',  on  a  gold  vein,  a  sliaft 
of  100''  on  a  vein  carrying  auriferous  and  argentiferous  copper  and  lead  sul- 
phides, and  a  250'  sliaft  on  an  auriferous  copf^r  vein,  the  mine  also  having 
tunnels  of  TO'  and  250'.  Mine  is  w^t,  and  needs  pumps.  Equipment  includes 
a  6-h,  p.  gasoline  hoist  and  several  small  buildings,  Idici  at  last  accounts, 
through  Lick  of  fuiids. 
WYONA  IRON  &  COPPER  CO.  WYOMING. 

Office:  928  Equitable  Bldg.,  E>enver,  Colo.  Mine  office:  Battle,  C^bon 
Co.,  Wyo.  Gt*o,  E.  Ross- Lc win,  president;  H,  A.  Mclntrye,  secretary  and 
treasurer.  Capitalization  $2,(HK1,000,  shares  )1  par.  Itands,  16,380  acre<i,  in 
4  groups,  in  W^yoming,  carrying  iron  and  oopper  orec^  cxHil,  and  indications 
of  oil.     Presumably  idle. 

compaKu  minera  yabricoya-  chile. 

Mine  office:  Iquique,  Tarapacd,  Chile.     Property  is  the  Aguada  copper- 
fiflvcr  mine,  in  the  vicinity  of  Iquique  J 
YACO  GROUP.  BRITISH  COLUMBIA. 

Sundry  idle  claims,  near  hyun  Creek.  Vancouver  Island,  British  Columbia. 
Ore  is  cliaIcop3rrite^  aR^ociated  with  iron  pyrites  and  pyrrhotite,  lissaying  circa 
%\  gold  per  ton,  with  smuU  silver  values. 
YADiQN  CONSOLIDATED  BTOTING  CO.  NORTH  CAROLINA 

Organized  1903,  under  lati^  of  North  Carolina,  with  capit^dijcation 
$1,000,000,  to  develop  coppc^r  lands  in  t!\at  state.  No  trace  of  operations. 
YADKIN  MINING  &  IMPROVEBIENT  CO.  NORTH  CAROLINA, 

Office:  50S  Hennan  Bldg.,  Milwaukee,  Wis.    Lands  are  in  Yadkin  county, 
North  Carolina,     Presumably  idle. 
YADKIN  &  VIRGILINA  COPPER  &  LAND  CO.  NORTH  CAROLINA, 

Organized  1903,  under  laws  of  North  Carolina,  witt  capitalixatico 
$750,000^  to  develop  copper  properties.     No  trace  of  operationB* 
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YAEGER  CAffON  COPPER  CO.  ARIZONA. 

Office;  Union  Trust  Bldg,,  Detroit,  Mich.  Mine  office:  Prescott,  Yavapai 
Co.,  Ariz,  Robert  E,  Plumb,  president;  Richard  E.  Sloan,  vice-president 
and  general  manager;  Geo.  B.  Rusaell,  secretary;  Geo,  H.  Russell,  treasurer; 
C  E.  Brinker,  superintendent.  Organiised  April  11,  1903,  under  laws  of 
Arizona,  with  capitalization  $800,000,  sliares  SI  par.  Lands,  21  claims,  area 
460  acres,  in  the  Black  Hilk  district.  Formation  is  diorite  and  slate,  showing 
ttiree  principal  ore  bodies,  occurring  as  fissures  in  diorite,  of  which  one,  averag- 
ing 14'  width,  is  developed  by  shafts  of  350'  and  900',  with  about  one  half  mile 
of  underground  opemngSi  estimated  to  give  40,000  tons  of  ore  in  t^igiit,  with 
about  25,000  tons  blocked  out  for  stoping,  ore  being  bomite  and  chalcopyrite, 
averaging  6%  copper,  8  oz.  silver  and  12  gold  per  ton.  Property  has  a  240^ 
h.  p.  st-eam  plant,  with  a  HO-h.  p.  hoist,  good  for  3,500'  depth,  and  a  lO-driU 
Sullivan  air-compressor.  A  60-ton  concentrator,  30x104',  of  wood  and  iron, 
has  a  No.  2  Austin  centrifugal  crusher,  2  trains  of  roUs  and  5  Wilfley  and 
Bartlett  tables.  Production,  1904,  was  4,000  tons  of  ore,  averaging  6.5%  cop- 
per. Shipments  were  changed,  1906,  to  the  Humboldt  smelter.  Manage* 
ment  seems  good  and  property  is  regarded  as  promising. 
YALE  GOLD  COPPER  MXIOlfG  CO.  BRITISH  COLUMBIA. 

Ppesuniably  dead.    Had  lande,  circa  1896,  near  Roesland,  Yale  district, 
British  Columbia, 
YAMATE  MHIE.  JAPAlf , 

Mine  o^ce:  Takigawa-mura,  Kume-gori,  Mimaaaka,  Japan.  Is  a  very 
old  property.  Ore  is  slightly  argentiferous  chalcopyrite.  associateil  whh 
iron  pyrites,  galena  and  sphiilerite,  with  arenaceous  clay  gangne,  occurring  in 
quart z-diorite.  Best  grade  of  ore  yields  lO^J  to  13%  copper.  Production, 
1899,  was  3,014  niomme  silver  and  99,679  lbs.  fine  copper. 
YAMPA  MINE.  UTAH. 

Owned  by  Tin  tic  Mining  &  Development  Co. 
YAMPA  SMELTING  CO.  UTAH, 

Office:  214  Dooly  Bkig.,  Salt  Lake  City,  Utah.  Works  office.  Bingham 
Canyon,  Salt  Lake  Co.,  Utah.  Henry  Stem,  president;  Geo.  H.  RobinBon, 
general  manager:  James  W.  Neill,  sTjjierintendent.  Organized  1903,  with  cap- 
italization 1100,000,  as  a  subsidiary  corporation  of  the  Tintie  Mining  &  De- 
velopment Co. 

Property  is  a  smelter,  built  1904  and  enlarged  1906.  Buildings  are  of 
structural  steel,  and  plant  is  modem  in  design  and  equipment.  Smelter  in- 
cludes 2  blast-furnaces,  2  reverberatory  fumaces  and  6  calciners,  having  a 
daily  capacity  of  circa  800  tons.  The  calciners,  of  18'  outside  diameter,  have 
6  superimposed  hearths,  eacli  with  its  sets  of  nibbling  arms  and  rakes.  Ow- 
ing to  the  great  quantity  of  fines  contained  in  the  Yam  pa  ores^  considerable 
trouble  has  been  experienced  in  smelting.  A  converter  may  be  added  shortly. 
Production  of  the  works,  1905,  was  4,069,886  lbs.  fine  copper,  from  Yampa 
ores, 
YANCEY  MINE,  NORTH  CAROLINA. 

Ad  old  and  idle  mine,  in  Person  county,  North  Carolina.     Main  vot 
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ranges  6'  to  14'  wick,  sIiOTmg  tetrahedritc  carrying  1  02,  to  7  oz*  silver  and 

circa  $2  gold  fjer  ton, 

YANKEE  CONSOLIDATED  MINING,  MILLING  COLORADO. 

&  TUNNELING  CO. 

Mine  office:  Yankee,  Clear  Creek  Co.,  Colo,     Heniy  I,   Seeinan,  maoa- 
ger,  at  liist  accounts.     Lands  include  tlie  Pobris^  Lombard  and  other  proper- 
ties, carrying  auriferous  and  argentiferous  lead  and  copper  oree.    Has  steam 
power  and  a  5-8tamp  mill. 
YANKEE  MINING  CO.  UTAH . 

Mine  office:  Eureka,  Juab  Co.,  Utah.     B,  N*  Lelmian,  superintendent. 
Ended   1905  with  a  casti  balance  of  $68,322.     Has  argentiferouB  lead  and 
copper  ores,  principal  \'alucs  being  in  lead  and  ailver.     Company  is  said  to  plan 
building  a  concentrator,  to  treat  niiUing  ore. 
YAQUI  CANYON  COPPER  CO.  MEXXCO. 

Office:  40S  Gunilx-l  Bldg.,  Kansas  City,  Mo.  Mine  office:  8uaqui  de 
Batuc,  Ures,  Sonora,  Mexico.  Employs  10  to  15  men.  A.  J.  Da  vies,  prea- 
ident  and  general  manager,'  S,  M.  Major,  %'ice-president :  Frank  B.  Foster^ 
secret/iry  and  treasurer;  T.  W.  Foster,  superintendent;  preceding  officers, 
C.  S*  Bone  and  Wm,  Herbert  C^ollins,  directors.  Organized  under  laws  of 
Arizona,  with  capitalization  $2,0(X),0(K>,  sliares  II  par j  issued,  $1,800,000. 
AnnuaJ  meetingj  Be  con  d  Tuesday  in  Januarj'. 

Lands,  60  pertenencias,  area  148  acres,  with  applications  made  for  a 
50-acre  smelter-site  and  5,000  acres  of  timber  lands.  Country  rock  l&  limestone, 
showing  porphjTy  intrusions  carrying  6  main  contact  veins,  of  whicli  2,  under 
development,  are  estimated  at  10'  average  width,  showing  a  variety  of  ores, 
giving  average  as&iys  of  7*/^,  copper  and  50  ojj.  silver  from  the  copper  veins, 
and  15%  lead  and  30  oz.  silver,  with  a  trace  of  gold,  from  the  lead  veins. 
Property  is  a  antigua,  supposed  to  be  circa  300  years  of  age,  showing  con- 
sidemble  ore  on  the  dumps,  from  ancient  operations.  It  U  p>lanned  to  re* 
open  the  mine  by  a  tunnel,  to  crosscut  all  known  veins. 

Management  plans  building  a  10-ton  reverberatory  smelt-er,  to  treat  the 
high  grade  oxidized  ores,  estimated  by  compiiny  to  ninge  from  10%  to  25% 
copper  and  100  oz.  to  400  oz.  silver  per  ton,  with  average  value  of  circa  $75 
per  ton.  Frof)erty  ia  some  distance  from  a  ndlroad,  but  the  .sur\*eyed  line  for 
the  extension  of  the  Ca-nanea,  Rio  Yaqui  y  Pacifico  passes  only  2  miles  from 
the  mine. 
YAQUI  COPPER  CO.  MEXICO* 

Office:  170  Broadway,  New  York.  Mexican  general  ofHce:  Hennosillo, 
Sonora,  Mexico.  Mine  office:  Sanqui  de  Batuc,  llregi,  Sonora,  Mexiix>.  Wm. 
fiauntry,  president;  Jolm  M.  Thurston,  vice-president  and  general  counsel; 
Geo,  E,  Green,  secretary  and  treasurer;  Robt.  B,  Brown,  gcneiul  manager: 
Ed.  Chamberlain,  superintendent,  Organi«e<:l  1902,  under  laws  of  West  Vir- 
ginia, viith  capitaUzatton  $5|O0O,0O0,  shat^es  SI  par.  Is  said  to  have  a  float- 
ing debt. 

Landp,  originally  wem,  or  were  elaimed  to  be,  6,032  acres  of  mineml  land« 
and  119,281  ncit'S  of  timber  and  gnweing  lands,  also  water-rights  to  25  miles 
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of  the  Yaqui  river,  mining  lands  being  in  the  \']cinity  of  Suaqui  de  Batuc, 
Campo  Santo  Nifio,  Sonera,  Mexico,  in  the  Sierra  Ma<iie  Mountains:,  circa  120 
miles  from  Hermosillo.  Property  is  claiineii  to  show  antigua  Axorkings.  iroa 
ore  and  indications  of  coal.  In  June,  190G,  the  Montana  de  Cobre conlpaIly 
wa8  said  to  h&ve  acquired  f,000  pertenencias  fonuerlj'  held  by  tJie  Vaqui 
Copper  Co.,  hence  present  holdings  are  uncertain. 

The  Yaqui  Co.  apparently  was  a  deliberate  swindle,  promoted  solely  for 
the  purpose  of  selling  stock,  and  the  lying  done  by  the  original  officers  was  of  a 
monumental  nature.  The  company  claimed  possession  of  tlie  largest  copper 
\*ein  ever  located,  but  has  been  unable  to  produce  the  siune,  for  the  inspection 
of  visitors  competent  to  judge  of  values.  The  writer  was  saveii  a  long  trip  to 
this  property,  through  the  hostile  Yaqui  county,  several  years  ago,  by  fortun- 
ately meeting,  in  Arizona,  a  miner,  fresh  from  this  property,  who,  in  answer  to 
an  inquiry  as  to  the  force  employeil,  replieii  **six  miners  and  six  typewi iters/* 

The  president  of  the  company,  Mr.  Wm.  Sauntry,  is  an  exjx»rit»nced 
lumberman,  and  a  fine  judge  of  pine  timber.  The  secretary*  and  trea^^urer 
makes  good  time-recording  machines,  even  if  he  did  get  mixeii  up  with  some 
scandals  in  the  United  States  postal  department.  The  superintendent  is  saiii 
to  have  managed  a  photograph  gallery,  with  great  success,  for  several  years. 
One  Gen.  Henry  I.  Willie,  a  consulting  engineer,  who  is  still  extant, 
was  responsible  for  a  good  sliare  of  the  pre\'arication  done  about  this 
property. 
YAQUI  RIVER  EXPLORATION  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  office,  Colora<.lo  Springs,  Colo. 
Mine  office:  San  Antonio  de  la  Huerta,  Sonora,  Mexico. 
YAQUI  RIVER  LAND  &  DEVELOPMENT  CO.,  LTD.  MEXICO. 

Offices:  3,  Bank  Bldgs.,  Lothbury,  London,  E.  C,  Eng.    T.  Morriss, 
secretary.    Organized  Jan.  29,  1900,  vriih  capitalization  £40,000,  shares  £1 
par.     Lands,  87,000  acres,  near  Guaymas,  Sonora,  Mexico.     Idle. 
YAQUI  SMELTING  &  REFINING  CO.  MEXICO. 

Works  office:  San  Antonio  de  la  Huerta,  Sonora,  Mexico.  F.  Davis, 
general  manager;  Geo.  P.  Hyde,  superintendent,  at  last  accounts.  Prop- 
erty is  a  smelter,  80  miles  east  of  Torres  and  60  miles  below  Campo  Santo 
Nifio,  circa  20  miles  from  nearest  railroad.  Plant,  furnished  by  the  Allis- 
Chalmers  Co.,  is  variously  reported,  at  125  tons  to  250  tons  nominal  daily 
capacity,  and  includes  a  blast-furnace,  specially  designed  to  reconcentrate, 
smelt  and  refine  ores  of  silver,  lead  and  copper.  In  October,  1905.  the  com- 
pany was  considering  changing  over  to  a  reverberatory  smelter.  Equipment 
includes  a  2-6tOT7  sampling  mill,  machinenshop,  electric  light  plant  and  ice 
plant.  The  claim  of  the  company,  that  it  could  not  find  a  competent  metal- 
lurgist to  operate  the  plant,  is  a  weak  excuse,  as  there  are  many  competent 
men  to  be  had,  and  the  trouble  seems  to  be  with  the  company,  rather  than 
with  the  plant.  This  is  the  first  and  only  custom  smelter  in  Sonora,  and  is 
surrounded  by  a  rich  mineral  district,  but  adequate  transportation  facilities 
are  utteriy  kicking,  and  the  pkmt  is  operated  under  great  difficulties,  owing  to 
depredatkms  of  the  Yaqui  Indiana 
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SOCIEDAB  YAITRICOCHA,  LIMITABA,  PERtJ. 

Office  and  mine;  Huiiripjimpsi,  Yauyos^  Peru-    Waa  a  small  producer  of 
argentiferous  c!of>fx*r  on»s,  at  last  accounts. 
YAVAPAI  COPPER  CO.  ARIZONA, 

Officje:  317  Mnin  St.,  Springfield,  Mitss.     Mine  office:  Prescott,  Yavapai 
Co.,    Aria.     Geo.    Nightingale,    prenicient;    Frederick    Carpenter,    secretary. 
Organi^d,  circa  1900,  with  capitalization  $1,000,000,  shares  $10  par.     lAnds,  ^ 
25  elaimj^,  area  500  acres,  about  midway  betw  en  Prescott  and  Jerome*     Idle  ^ 
for  several  ye4ir9,  deeply  involved  in  debt»  and  practically  moribund. 
YAVAPAI  DEVELOPMENT  CO.  ARIZONA. 

Letter  returned  unclaimed  from  former  office,  Calumet,  5Iich.  Mine 
office?:  Ciire  of  E.  A.  Haggott,  sy peri nfi^n dent,  Mayer,  Yavapai  Co.,  Ariz. 
JTEGOCLA^CION  MINERA  DE  CLEMENTE  YBARRA.^  MEXICO. 

Inline  ofUce;  Promontorios,  Sonora,  Mexico.  Don  Clemcnle  Ybarra» 
owner;  JeBm  Maria  Quijada,  manager.  Property  ineludea  the  Alniada  y 
Terito,  Alvarado  and  Gloria  iriineiJ,  t-arrying  gold,  silver  and  copper  ores, 
developed  by  wliafts  and  tunnels.  Ha^i  2  small  smeitcrs,  Prodyction^  1903, 
waa  9,200  kgs.  (ine  copper  from  La  Valenciana  i*melter,  and  8,000  kga.  copper 
from  the  Almada  y  Terito  smelter.  Employed  circa  50  men,  at  last  accounts. 
YELTA  MINE.  AUSTRALIA, 

Owned  Ijy  Paramatta  Copper  Mines,  Ltd. 
YElflSEI  COPPER  CO.,  LTD.  SIBERIA, 

Offices;  65,  Gracecliurch  St.,  I^ndici,  E,  C,  Eng.  Inline  office:  Ab- 
akansk,  Yenisei,  Siberia.  T.  E.  Hurst-Hodgaon^  chairman;  J.  D.  Kendall^ 
oonBulting  engineer;  E.  h.  Edmondis,  mine  managt^r;  P.  J.  Brencbley,  secretary. 
Organized  Apr.  21,  1902,  with  capitalization  £300,000,  almres  £1  par;  iasued^ 
£182,007.  Debentures,  £5,869  outstanding.  Lands  include  mineral  leasea 
of  8,500  acrea,  and  timber  rights  over  470,000  acres,  in  the  province  of  Y^eniaeit 
Siberia.  Ib  oj:>eniiig  two  mines,  wliieh  are  said  lo  average  5%  copper,  and 
contemplated  erectior  of  a  smelting  plant.  The  julia  mine  is  said  to  show 
"Veserve^^  of  42.000  tons  of  5%  ore.  Idle  from  laek  of  funds. 
YORK  HARBOUR  COPPER  CO.,  LTD.  IfEWFOXTKBLAllD. 

Wound  up,  February',  1902.     Lands  8old  to  Humber  Consolidated  Mining 
&  Manufacturing  Co. 
YORK  HARBOUR  MINE*  NEWFOUNDLAND. 

An  idle  pr<3perty,  at  Birchy  Cove,  Bay  of  Islands,  Ne^i-foundknd,  Land$, 
4  claim.s,  area  0,400  acres,  also  26»S80  acres  of  timber  lands,  giving  total  hold- 
ings of  33,280  acres,  on  t)ie  west  coast  of  Newfoundland.  Country  rocks  are 
diorite,  with  12  known  figure  veins  in  serpentine,  of  wdiich  5,  including  one 
of  50'  w*idth,  have  been  more  or  less  developed,  these  showing  cupriferoui* 
iron  pyrites,  claimed  to  carry  3%  to  18%  copper,  occasional  zinc,  up  to  50%  ^ 
sulphur,  0,5  02.  to  4  oa.  silver  and  40  cents  to  $L40  gold  per  ton.  Develop*  ■ 
ment  k  by  shafts  of  54'.  64',  70'  and  400\  with  circa  2,000'  of  underground 
workings.  Inline  waa  discovered  circa  1870,  but  active  development  whs  not 
begun  until  liXK),  Equipment  includes  a  250-h.  p,  steam  plant,  with  5  hoists, 
an  S-driLI  Norwalk  air-compreasor,  engine-house,  boiler-bouse^  sawmill  and 


■Mtaw    Mine  fa*a  a  crailier,  of  300  tow  ddSjr 
^^P^,  on  A  good  bftrbor»  connected  with  ibe  1 
^*giid  m  U  milet  diiUiit  from  the  Ne  ~ 

bf  Bumlier  GoiiBolidstcd  Mining  A 


ODTE  COPPER  MUfHIG  &  REDUCnOll  CO* 
feffice:  2U  Potomac  Bldg.,  Los  Ansdn,  CkL 

Ib.,  CkL    J.  M.  HambelUm,  prmkfit;  L  S, 
Lud  veuu,  c&rryijig  aitnfeiow  ami 
fiLit.    HaB  st«azn  power.    Fttmamhlj 
lAMIVE* 
bd  b7  MiUa  Bisbi  GoekKEmialML 
iCOPPERCO. 
Office:  515  Fidelity  Bldg.,  Ta«oiiu^  Wttit.    Wtm 
m  Island,  B.  C.    C.  W,  Ridddl,  presidest .  C.  D.  Ljbb. 
r<  Uwii,  eecretai7  &nd  general  mmnm^jtr;  N.  6.  Ckrke, 
lent ;  W.  C.  Spioer,  tfcasim^r.    Orpuiittd  1901*  wivr  lava  of  Wi 
I  capitalizalioii  $2,000,000,  shares  11  pmr.    LmH  M 
GboBtoek  Moimtaiii,  Quatono  Souflid,  Yd 
itock  and  Superior  groups,  afao  3  ttn|BliiiuJ  ciiiB%  m  tbrfa 
(,  3  miles  from  tidewater,  on  the  cart  em  Mr  <kf  t^ 
oiNkDOwnastbe  Yx^ka,bemgid]e.    The ftjpinoir  pwip  fc 
Uct  vein,  dahned  to  show  a  20//  otttoop,  cir^ebpsj  hf  S 
B-cut,  disdofiJBg  a  Lu^  body  of  amJfciOfM  sad 
imited  by  company  to  cany  av«ni§a  villKa  nf  7%  aoppn;  2  «L 
grild  pi>r  ton.    Amount  of  ofie  Id  i%)ii  ii  wmfimmif 
\jmm}  tons,  with  perhajM  500jOOO  low  aniiM  Iv 
^hi[]y  Is  an  over-estimate.    The  wSam  hm  a 
iifiirm-connert^d  Pdtoo  wheeL    A  SJOQT  RIMet 
4r  eipicity,  leads  to  a  fioe  whmH  haiiof  a 
0  u«  two  smAller  aerial  tiama,  of  UKT  mad 
ittJided  to  ship  100,000  toDs  of  o««  to  tlie  Onflow 
vtuch  contract  the  onriter  pK»|de  adiaaeed  eoHd 
out  2,500  ton^,  10094M. 
wnifflng,  but  coropany^s 
^Tty  has  been  idle  for  seroal 


JAMl. 
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A  Nonvf^n  mine  that  sh^sped  l^BK^Ummvii 
A  COPPER  CO.,  LTD. 

6t014)om.    Compaziy  did  nol  fo  to  alotaot. 
ICAT  DU  YUITNAH,  LTD. 

404,  Salisbury  Hooer,  London,  IL  C,  Ei^, 
kOde,  Fkris,  Fiaooe.    Aehitie  Adam,  pwjsifaiit:  O. 
:  G,  de  MaroasKm,  M<^Haiir  is  Vmrk:  Cjo 
Chtna.    Organued  On.  IT,  IMI,  as  the  Ai^lo-f 
changed,  190O,  to  preaecit  title,  with  capitalb^ian  £3t 
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£1  ordinary  shares  and  2,50Q  deferred  Is,  shares.  Has  a  government  con* 
cession,  for  85  years,  to  exploit  mineral  ilt;ix)sits  and  incident  ally  built  rail- 
AvayAf  canals,  etc,  in  7  districts  of  the  province  of  Yunnan,  China,  on  a  royalty 
c»f  35%  to  the  Chinese  government,  payable  after  deduction  of  2H%  i>f  net 
earnings  for  interest,  sinking  fund,  and  reserve.  Inactive. 
YUSPENSSKI  MINE,  SIBEiOA. 

0\vne<J  by  SpHssky  Copprr  Mine,  Ltd. 
ZACATECAS  &  DURANGO  MINING  &  SMELTING  CO.  MEXICO. 

Letter  returned  unclaimed  from  former  office,  Loa  Ani^eles,  CaL     Works 

office:    Chalchihuites,    Zacateeas,    Mexico.     Organized,   1905»  to   take   over 

undry  independent   plants,   including  a  60-ton  concentrator    and    40-taQ 

Rmelter. 

ZAMBESIA  EXPLORING  RHODESIA  k  PORTUGUESE  EAST  AFRICA, 

CO.,  LTD. 

Ofhoes:  30,  Clements  Lane,  London,  E.  C,  Eng.  Tyndale  White,  chair- 
man; RolxTt  Williams,  nmnaging  dimclor;  J.  R.  FarrelJ,  consulting  engineer; 
L.  Scotland,  secretary.  Organized  March  26,  1801,  with  rapitalization, 
€*n.OtMl,  increased,  1892,  1893,  1897,  1898,  1900,  1903  and  1905.  to  present 
figure  of  £450,000,  .^Imnes  £)  par;  issued, £439,645.  I^nds,  sundry  mining 
cliiiins,  in  Rhodejiia,  including  copper  claims  in  the  Lomogunda  di8trict,  (lO.fKJO 
acres  of  farm  h\rids,  and  extensive  share  interests  in  various  South  African 
and  East  African  mining  and  induHtrial  corporations. 
COBiPANHU  DA  ZAMBEZDL  PORTUGUESE  EAST  AFRICA. 

Olfices:  53,  Rua  do  Alecrim,  la,  Lisbon,  Portugal  arul  10,  Rue  Lafayette, 
Paris,  France.  Urganize<i  May  20»  1892,  under  Portuguese  royal  decree, 
with  capitalization  2,700  (*t>ntoH  do  reis,  sliares  4,500  reis  (€1)  par;  issued, 
2^025  contoa  do  reis.  Property  is  a  concession  of  60,000  square  miles,  on 
feither  side  of  the  Zamlx^ai  and  Shire  rivers,  exiemling  oast  of  btter  to  the 
coast,  and  embracing  the  ports  of  Quelinmne  and  Chinde,  Portuguese  East 
Africa.  ConPCRsion  includes  copper- bearing  6elds  of  prospective  value, 
ZAMBONA  DEVELOPMENT  CO.  MEXICO, 

Mine  office:  Minsis  Nuevas,  Alamos,  Sonora,  Mexico,     Has  ores  carry- 
ing native   silver,   silver  sulphides   and   argentiferous   chaloocite.     Planned 
.starting  milling  circa  S^'ptemlxjr,    1D05. 
MINAS  ZAPATERO  y  OTRAS.  MEXICO. 

Office  and  mine:  cane  of  E.  G,  Kaufman,  AyutL^,  Jalisco,  Mexico,     Land^, 
60  pertenencias,  opened  by  a  100'  shaft  and  a  400'  tunnel,  with  2,000'  of  work- 
s' showing  3  parallel  veins  of  5'  to  18'  average  Tvidth,  carrying  oree  asiay* 
Fig  up  to  10^  copper,  with  gold  and  silver  values.     Erection  of  a  reduction 
plant  is  under  con.siderat  ion. 
COMPASIA  MINERA  ZAPOTECA.  MEXICO. 

Office:  I^cUmJc  Bldg.,  St.  Louis,  Mo.  Mine  office:  Oeotldn,  Oaxaea, 
Mexico,  Geo,  T,  Riddle,  president;  P.  R.  Fliteraft,  secretary;  Guillermo  W. 
Thompson,  genenil  supyerintendent ;  F.  J.  Tayinan,  assistant  superintendent. 
OrgarUifiCHl  January,  l!)03,  tinder  laws  of  West  Virginia,  with  capitalization 
11,000,000,  sIiarr-H  $1    par.     LaiuU,  ,33  fxitenciri  t^.    in-i  *^I   acres,  aLo  420 
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acres  miscellaneous  lands,  in  the  Taviche  district,  including  the  Zapote 
mine,  carrying  auriferous  copper  and  argentiferous  lead  ores,  developed  by 
a  400'  main  sliaft  and  300^  tiumel.  Has  steam  power,  with  a  30-h.  p.  Webster, 
Camp  &  Lane  double-drum  hoist,  good  for  depth  of  1,000'.  Nearest  rail- 
road is  the  Ferrocaril  Oaxaca  y  Ejutla,  8  miles  distant. 
ZARAGOZA  COPPER  &  ZINC  MINES,  LTD.  SPAIN. 

Offices:  8,  Union  Ct.,  London,  E.  C,  Eng.  C.  H.  Crowther,  secretary. 
Oi^ganized  Nov.  14,  1900,  (as  Sarragoza  Zinc  Mines,  Ltd.,  name  changed  to 
present  title,  January,  1901,)  with  capitalization  £60,000,  shares  £1  par; 
issued,  £9.  Was  formed  to  adopt  an  agreement  with  the  Rio  Tendio  Copper 
Mines,  Ltd.,  but  agreement  was  not  effected.  Moribund. 
COMPAftiA  MINERA  ZAUCUDO.  COLOMBIA. 

Mine  office:  Medellin,  Antioquia,  Colombia.     Juan  de  la  Posado,  superin- 
tendent.    Operates  the  Zaucudo  and  Savalotas  mines,  producing  gold,  silver 
and  copper.     Has  steam  power  and  a  smelter,  employing  several  hundred 
men,  at  last  accoimts. 
GEWERKSCHAFT  DER  ZECHE  THALBURG.  GERMANY. 

Office:  Diisseldorf,  Germany.     Mine  office:  Heiligenhaus,  Rheinprovin*, 
Germany.     Louis  Zurhelle,  president;  H.  Dressier,  engineer.     Has  2  shafts, 
developing  sulphide  ores  of  lead,  zinc,  copper  and  iron.     Was  working,  in 
a  very  small  way,  at  last  accounts. 
ZELLER  ERZBERGWERKE  G.  m.  b.  H.  GERMANY. 

Mine  office:  Altlay  bei  Zell  a/M.,  Rheinprovinz,  Germany.      R.  Reiser, 
president.     Produces  cupriferous  silver-lead  ores,  and  employed  circa  100 
men,  at  last  accounts. 
ZELNORA  MINE.  UTAH. 

Owned  by  Bingham-New  Haven  Copper  &  Gold  Mining  Co. 
ZENITH  GOLD  &  COPPER  MINING  CO.  WYOMING. 

Letter  returned  unclaimed  from  former  mine  office,  Encampment,  Carbon 
Co.,  Wyo.     Organized,  1904,  to  develop  claims  on  Purgatory  Gulch,  near 
lands  of  El  Rey  Gold  &  Copper  Mining  Co. 
ZIMAPXn  mining  &  SMELTING  CO.  MEXICO. 

Office:  112   Fulton   St.,    New   York.     Mine   office:  Zimapdn,    Hidalgo, 
Mexico.     David  Tim,  trustee.     Ended  1905  in  financial  straits,  with  claims 
exceeding  $100,000  filed  by  creditors,  against  assets  of  $27,216.     Is  to  be 
wound  up. 
ZOMEKI  BONE.  JAPAN. 

Mine  office:  Ikuno-mura,  Abu-gori,  Nagato,  Japan.     Ores  are  slightly 
argentiferous  chalcopyrite  and  bomite,  associated  with  sphalerite,  galena 
and  pyrrhotite,  occurring  in  lenses  and  fissure  veins,  near  liparite  dikes  pene- 
trating clay-slate,  sandstone  and  lim^tone. 
ZONU  COPPER  MINING  CO.  ARIZONA. 

Letter  returned  imclaimed  from  former  office,  218  Tremont  St.,  Boston, 
Mass.,  and  from  fonner  mine  office,  Prescott,  Yavapai  Co.,  Arizona. 
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CHAPTER    XXV. 
General  Copper  Statistics. 


This  chapter,  devoted  to  the  etatktica  of  the  copper  indiistTy,  contains 
a  larger  nuiiLiber  of  tables  than  in  tbe  earlier  otlitious,  and  gives  two  or  three 
times  as  much  matter  per  pa^,  it  having  beou  found  possible  to  consolidate 
two  and  even  three  of  the  tablei  of  the  t-arlier  editions  into  a  single  form. 
It  will  be  found,  in  many  cases,  tliat  a  single  table  gives  figures  covering  a 
half'do^n  or  more  different  but  cognate  points* 

The  exact  order  of  precedence  in  which  these  tables  are  published  is 
varied  a  trifle,  from  year  to  year,  as  required  by  mechanical  exigencies.  The 
task  of  "making-up"  for  the  pn*ss  upwards  of  forty  different  tables  of  statist 
tics,  each  in  somewhat  dilTerent  form  from  any  other,  and  of  greatly  varying 
lengths,  BO  as  to  appear  in  logical  sequence,  yet  give  fuU  page-s  without  awk- 
ward breaks  or  bad  spacuig,  is  one  that  can  be  appreciated  only  by  an  ex- 
perienced printer,  and  the  unusual  degree  of  success  that  has  been  secured 
in  the  typographical  handling  of  sucli  extremely  awkward  matter  also  is  to 
bt'  fully  appn^ciated  only  by  those  who  have  wrestled  with  similar  problems. 
There  is,  however,  a  grouping  of  the  statistics  contained  in  tliis  chapter. 
under  nine  sub-lieads,  which  are  given,  in  each  edition,  in  the  following 
invariable  order,  though  there  may  be  occfisional  transpositions  of  individual 
tables  contained  in  a  subdivision: 

World's  Production:     Eight  tables  covering  a  variety  of  featunes. 

American  Production:    Two  tables. 

Lake  Supehioh  Production:     Two  tables. 

American  Imports:    One  table. 

American  Exports:     Two  tables. 

World's  Copper  Trade:  Eleven  tables  covering  imports,  exports, 
supplies  and  consiimptioni  for  the  worid  and  for  all  leading  oonsiuning 
count  ries» 

Prices  and  Values:    Six  tables. 

Copper  Share  FiNAXriLs:  Eight  tables,  devoted  to  dividends,  aaaesft- 
ments^  capitalization  and  sales  of  shares  of  American  copper  mining  com- 
panies. 

Future  Production:  One  table,  giving  comparative  figures  by  arith- 
metical progression,  based  upon  the  figun*s  of  production  and  consumption 
of  the  preceding  century. 

All  tables  are  fully  entered,  both  by  titles  and  by  numerous  oroas-refer- 
eooes.  in  tlio  index  at  the  end  of  the  volume. 
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.     WORLD'S  COPPER  PRODUCTION. 

(Long  Tons.) 

Percentage 

Year.             United  SUtes.  Foreign.  Total.           of  U.S. 

Production. 

1880 27,000  126,959  153,959  17 

1881 32,000  131,000  163,000  19 

1882 40,467  141,155  181,622  22 

1883 51,574  147,832  199,406  24 

1884 64,708  155,141  220,249  29 

1885 74,052  151,540  225,592  32 

1886 70,430  146,656  217,086  32 

1887 81,017  142,781  223,798  36 

1888 101,054  156,972  258,026  39 

1889 101,239  159,966  261,205  38 

1890 1 15,966  153,489  269,455  43 

1891 126339  152,552  279,391  45 

1892 154,018  156,454  310,472  49 

1893 147,033  156,497          *  303,530  48 

1894 158,120  166,385  324,505  49 

1895 169,917  164,648  334.565  50 

1896 205,384  167,979  373,363  54 

1897 220,571  178,384  398,955  54 

1898 235,050  194,106  429,156  54 

1899 253,870  215,440  469,310  54 

1900 '269,111  216,743  485,854  57 

1901 268,522  242,497  511,019  53 

1902 294,297  247,870  542,167  54 

1903 311,582  273,499  585,081  54 

1904 362,739  278,955  641,694  56 

1905 402,704  293,005  695,709  57 

1906 409,414  303,200  712,614  67 


COPPER  PRODUCTION  BY  CONTINENTS. 


North 
Year.  America. 

1896 222,524 

1897 242,679 

1898 261,625 

1899 282,636 

1900 303,784 

1901 320,044 

1902 365,280 

1903.. 384,138 

1904. 446,667 

1905 489,969 

1906 •  4gf;m 


(Long  Tons.) 

South 

urope.  America. 

Asia.  Australasia. 

Africa.    Totals. 

88,948 

26340 

21,000 

11,272 

7,450   377,534 

90,829 

25,300 

23.000 

16,583 

7,440   405,831 

89.461 

30,065 

25,175 

15,943 

7,110   429379 

93,383 

32,730 

27,560 

20,894 

6,490   463,693 

91,009 

36.095 

28,121 

21,270 

6,720  486,999 

91,161 

43.080 

27,475 

28,633 

7,472   517365 

91,552 

40,266 

29,775 

27,281 

4,450   648,6(H 

94,a56 

42,561 

31,360 

28,116 

5,230   585,461 

90,820 

41,265 

34,850 

26,657 

7,775   648,924 

88,215 

39,945 

35,910 

33,940 

7,740  695,709 

91,995 

36,865 

42,740 

36,250 

6,980  712,614 

im 
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WORLD'S  COPPER  PRODUCTION  BY  COUFTRIES. 

(Based  on  the  figuree  of  Henry  R.  Merton  Sc  Co.) 
{Long  Tons.) 


Counliy.  1S90  1895 

Algeria. .  , 120  35 

Argentina 150  150 

Australasia,,. 7,500  10,000 

Austria, 1,210  1,110 

Bolivia 1,900  2,2.50 

Canada ,,,.,.,*  3,050  4,000 

Cape  Colony 6.450  7,080 

Chile. 26 J  20  22,075 

Great  Britain. ......  935  .580 

r  German V - 17,625  16,-5.55 

Hungary 300  200 

Italy 2,200  2,500 

Japan...,.,..; 15,000  18,430 

Mexico. ,...,.. 4 ,325  1 1 ,620 

Newfoundland 1 ,735  1  ,S0O 

Norway. 1 ,390  2,t>H5 

Peru , 150  450 

Russia.............  4,K00  5,280 

Sweden . 830"        515 

Spain  &  Portugal. ...  51 ,700 


1900       1903       1904 


775 

23,000 

865 

2.100 

8,500 

6,720 

25,700 

OW 

20,410 

490 

2,95.5 

27,840 

22,050 

1,900 

3.935 

8,220 

8,000 

4.50 

52.8^ 


135 

29,468 

1,055 

2,000 

19,321 

5,2.30 

30,930 

500 

21/205 

330 

3,100 

31 ,360 

50.480 

2,710 

5.915 

7,800 

10,320 

455 

49,740 


155 

34,160 
1,275 
2,000 

l9vLS5 
7,775 

30,110 
.500 

21,045 

175 

3,335 

34,8,50 

50.945 
2,200 
5,415 
6,755 

10,700 
390 

47,035 


1905 
415 
155 

33,940 
1,175 
2.00O 

20,535 
7,325 

29,165 
715 

22,150 

150 

2,950 

35,910 

64,440 
2.280 
6,305 
8,625 
8,700 
550 

44,810 


1906 
440 

105 

36,2,50 

1,225 

2,500 

Z5,46a 

6,540 

25.745 

500 

20.340 

210 

2,865 

42.740 

60,625 

2,295 

6.120 

8. .505 

10,490 

500 

49.320 

409.414 

425 


54  950 
ifnited  States."  .....  115,966  169,917  269,1 1 1  31 1 ,582  362,739  402,704 

Turkey 520      1,400        950        700 

VeneEuela. 5,640  ......    ._^^_^^   ......    . . , . : 

Totals. 269,096332,182  486,363  585^)81  641,694  695,709  712,614 

ESTIMATE  OF  WORLD'S  PRODUCTION  FOR  I9Q7. 
Tliia  table,  similar  to  estimatea  given  in  four  prceeding  annual  issues 
18  merely  an  estimate,  based  npon  the  best  data  at  command,  of  the  prohuhte 
output  of  copper  by  the  world  for  the  year  1907,  compared  with  aetual  pro- 
duction of  the  two  preceding  years.  As  final  tij^nres  arc  not  obtainable  until 
the  latter  half  of  each  year,  for  the  year  preceding,  the  difficult ies  in  the  way 
of  making  a  fairly  accurate  e.stiinate  of  output  for  the  current  year,  at  the 
close  of  the  year,  are  considerable,  and  in  the  case  of  the  present  ekimate,  the 
unprecedented  condition  of  the  metal  market  for  the  latter  half  of  1907, 
coupled  with  drastic  restriction  of  ciutput  by  many  of  the  largest  North 
American  producers,  introduces  an  element  of  doubt  on  every  hand,  rendering 
the  work  one  of  unu.sual  delicacy.  In  view^  of  these  facts  there  may  be  a 
greater  pc»rccntafce  of  error  than  iii  previous  eatiraate«,  which,  when  compared 
with  final  corrected  figures,  nearly  a  year  later,  proved  to  be  2.3%  too  high 
for  1902;  0.7%  too  low  for  1903,*2J%  too  low  for  1904  and  3.7%  too  high 

(Lang  Tons,) 

1907         Country.  1905 

450     Japan 35,910 


I 


for  1905: 

Country.  1906  1906 

Algeria 415  440 

Ari^tina.,.  155  IC5  L50 

Austrakaia..  33,940  36;>50  33.,500 

Austria.  ....  1,175  1,225  1,2.50 

Bolivia 2.000  2.500  2,2,50 

Canada 20.535  25,460  20.000 

Cape  Colony  7,325  6..540  6J.50 

Chile 29,165  25,745  28,500 

Great  Britain  715  500  500 

Germany.,..  22,160  20.340  21,000 

Htmgary. ...  150  210  ,50 

Italy, 2,950  2,865  3.000 


Mexico ..    64,440 

Newfoundland  2,280 
Norway.  ....      6,30.5 

Peru 8,625 

Russia 8,700 

Sweden 550 

Sp.  tt  Portug..  44,810 
ifnited  States  402,704 
Turkey 


19rM} 

42,740 

60.625 

2,295 

6.120 

8,.505 

10,490 

,500 

49.320 

409,414  393,000 

700         425        750 


1907 

44.1X10  1 

56,500  ' 

2,200 

6.2.50 

11,000] 

12,000 

500 

48.000 


Totabj 695,709712,614  09I»6fla 
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WORLD'S  PRODUCTIOIf  OF  REFINED  COPPER. 

The  following  table,  based  upon  figurcrs  of  the  Metalle^sellschaft  and 
Metalltirgische  Gresellschaft  A.-O.,  gives  estimated  figures  of  productioa  of 
raw  copper  of  each  country,  whether  from  native  or  imported  ores,  matte  or 
^pure  raw  copper  brought  in  for  refining: 

^  iMetrie  Tom.) 

Country,  lS9o  1900       1902       1903  1904  1905  1906 

United  Stjttes 170,1 00  280,900  320,800  327.1(X)  380,900  41 1 ,000  429,400 

Gf&at  Britain,..,,,.  78,240  80,000   67,600   71,400  65,300  68,000  72,700 

Mexico 7,000  10,000   30,300   42,200  48,500  53,300  51,000 

Japan. 15,500  24,300    29,000   33,200  32,100  33,700  45,00i> 

Germany 25,777  30,900    30,600   31.200  30,300  31,700  32,300 

Auetralia .,.,,  12,100  21,800   20,000    19,50«)  2270«>  23,900  29,.500 

Chile.,.. 19,600  20,000   21,000   22,000  22,000  21,000  20,000 

Canada 100  500        300      7,200  8.000  10,700  13,800 

Russia 5,854  8,100     8,SO0    10,500  10,900  8,W0  10,600 

Europe,  miac 1,500  2,600   .10,000    12,200  11„'500  11.000  12,000 

France 8,245  6»400      7.300     6,900  6,900  6,200  7,100 

South  America. misc.  3,800  4,000     4,000     4,000  4,000  4,000  4,<XK) 

Italy 2,375  2,800     3,900     3,600  3,600  3,600  3,600 

*pBtria-Hungftry....  1,276  1/200      1,300     1,400  1,500  1,400  1,500 

^Totals .351 ,473  499,500  554,900 592,400 648,200 688,400 732,500 


r 


WORLD'S  PRODTJCnoH  FOR  TEE  irHTET^EWTH  CENTURY- 
{Long  ToTis.) 


Awnffdl 

World's 

Increase  of 

Average 

Increeae 

Prie?^ 

Production 

Production 

Annual 

of  Aven«e 

DECADE. 

of 

of 

over 

Product  ioo 

Annual 

EoiKfa 

Eii«h 

Pre\'ioufl 

lor  Each 

Produc- 

Copper. 

Decade. 

Decadea. 

Decade. 

tion* 

1801  to  1810 

£160     ' 

91,000 

9,100 

1811  to  1820 

130 

96,000 

6,666 

9,600 

500 

1821  to  1830 

101 

135,000 

39,000 

13,500 

3,900 

1831  to  1840 

94 

218,400 

83,400 

21,840 

8,340 

1841  to  1850 

83 

291,000 

72,600 

29,100 

7,260 

1851  to  1860 

111 

506,999 

215,999 

50,699 

21,599 

1861  to  1870 

87 

900.000 

393,001 

90.000 

39,300 

1871  to  1880 

79 

1,189,000 

289,000 

118,900 

28,900 

1881  to  1890 

60 

2,373,398 

1,084,398 

237,339 

108,439 

1891  to  J900 

52 

3,708.901 

1,335.503 

370,800 

133,550 

Totals  and 

Average 

96 

9,507.299 

95,073 

1188 


THE  COPPER  HANDBOOK. 


PRODtrCTTON  OF  WORLD'S  LARGEST  MUTES. 


(Pcunds  Avoirdupois.) 


Boston  & 
RioTinto.  Montaim, 

1.937  »843 

2,475,765 

2,147,280 , 

2,231,055 

1,895,956 ..* 

1,772,498 


Calumet  & 

Year,  Hecla,       Anaconda. 

1867..*     1,315,173 

1868...     6,098,375     

1869,..   12,315.771     

1870...   14,031,584     

1871,,,   16,222,590      ..... 

1872...   15,162,183 

1873...   18,848.265 

1874...  20,12.5,226     

1875...  21,473.954     .,, 

1876...  21,690,732     11,731,708 

1877. . ,  23,568,468     41 ,057,139 

1878...  25,2.53,128 54,245,564 

1879. .,  26.270,943     50,228,595 

1880...  31,675.239     ....,...,  58,775,915 

1881...  31,360,781 61,171,913 

1882...  32,053,528     38,951,360 

1883...  33,125,045 45,857,280 

1884.. .  40,473,585 48,303.360 

1885.,,  47,247,990    36,000.000  52 ,604, UM) 

1886...  50,518,220    33,267,864  55,328,000 

1887...  46,016,123     57,000,000  63,840.000 

1888...  60,295,721     ^3,245,473  63,840,000 

1889...  48,668,296     61,647,000  56.080,000 

1890...  59,868,106    64,046.812  67.200,000 

1891 .. .  63 ,586,620    40 ,500.000  7 1 ,680 ,000 

1892...  56,495,211     75,000.000  70.560.000 

1893...  60,427,913    75,256,657  69.664,000 

1894...  61,324.626    95,578,000  73,920,000 

1895...  79,137,399    99.77534  75,040,000 

1896...  89,280.621  125,350,603  73,020,000 

1897...  83,248,054  13M71,127  75,930,a¥t 

1898...  86,426,320  107,21 4.059  75.499,200 

1899...  89,610,963  107,914,357  76,988,800 

1900...  77,761,382  110,000,000  80,039,680 

1901...  82,519,676  101,850,224  79,179.520 

1902  ..  81,248,739  100,000,000  77,235,200 

1903.. .  76,490,869    93,500,000  80,214,400 

UK)4...  80,341,019    90.000,000  80,214,100 

1905.,.  95,100.610    95,000.000  72,307,200 


7,500.000 
2,000.000 
1,-500.000 
18,278,667 
25,425,228 
25,942.298 
25,000,000 
30,386,595 
31,800,000 
50,000,000 
55.000,000 
60,250,000 
60,000.000 
62.000,0(]O 
65,000.000 
66,200,000 
70.000,000 
75,000.000 
90.750,000 
0'(,noo.noo 

S9.LKX).0(X) 


Mansfeld. 
5,865,898 
7,442.226 
8,084,140 
8,384,980 
8,718,480 
12.070,542 
12,281,487 
11,372,905 
13.312,499 
13,852,024 
15.230,287 
17,645,115 
18,882,434 
21,734.902 
24,377,210 
25,795,840 
28,310^20 
28,183,680 
27,888.000 
28,212,800 
29,176.000 
29,970.200 
34.733.440 
35.392,000 
30,920,000 
34,4^}  ,400 
31,696,000 
33,677,600 
a3,2S6,400 
40,913.600 
40.2.30.400 
40,420,800 
46.558,400 
•11.193,600 
41,067,200 
41.000,000 
42.500,278 
11,620.349 
43.824,141 


Qiieen^ 


1,379,940 

3,866,581 

7,744  278 

7,523,981 

7,668,617 

6,663.782 

3,797,256 

5.707.728 

12.031,614 

12;i,52,910 

13,120.934 

13,022,957 

12.916,416 

13,795,618 

12,968,372 

16,235,723 

22,966,169 

23,999.873 

33,747,390 

36,901,684 

34,382,309 

39,781,333 

35,831,735 

36,385.000 

5H,605.000 

64,570,847 


4 


4 
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PRODUCTIOIV  OF  WORLD'S  LEADING  MINES. 

In  this  table  are  given  the  latest  products  available  of  all  the  really  im- 
portant copper  mines  of  the  world,  also  the  outputs  of  a  zreai  majority  of  the 
mines  making  as  much  as  50  short  tons  of  copper  yeany.  Products  given 
in  round  numbers  are  estimates,  based  upon  the  best  information  obtainable 
all  other  figures  being  exact  returns. 

{Pounds  Avoirdupois.) 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


40 
41 
42 
43 
44 
45 
46 
47 
48 


Mine  or  Ck)mpany. 

Calumet  &  Hecla 

Anaconda 

Boston  &  Montana.  . . . 
American  S.  &  R.  Ck). . 

CJopper  Queen 

RioTinto 

Greene  Consolidated . . 

Mfuisfeld 

United  Verde 

Calumet  &  Arizona 

North  Butte. 


Location. 
Michigan,  U.  S.  A. . . 
Montana,  U.  S.  A. . . 

U.S.  A.  &  Mexico..! 

Arizona,  U.  S.  A 

Spain 

^lexico 

Germany 

Arizona,  U.  S.  A 


Montana,  U.  S.  A. . 

Copper  Range Michigan,  U.  S.  A. . 

Arizona Arizona,  U.  S.  A. . . 

Furukawa Japan 

B0I60 Mexico 

Butte  Coalition Montana,  U.  S.  A. . 

Mt.  Lyell Tasmania. 


Detroit, 

Osceola 

Granbv 

Utah  Consolidated. 


Arizona,  U.  S.  A. . . . 
Michigan,  U.  S.  A  . . 
British  Columbia.  .  . 

Utah,  U.  S.  A 

Michigan,  U.  S.  A. . . 

Arizona,  U.  S.  A 

Montana,  U.  S.  A. . . 
Caf«  Copper  Co Cape  Colony  &  Nfld . 


Champion 
Old  Dominion. 
Original, 


Qumcy, 

United  States 

Butte  &  Boston 

Ashio 

Kosaka 

Baltic 

Trenton , 

Mitsu  BishL 

Thaisia 

Wallaroo  &  Moonta. , 

Beashi 

Shannon 

Bingham 

Tennessee 

Moctezuma 

Mountain 

Washoe 

Tamarack 

Wolverine 

Parrot 

Trimountain 

Mbhawk 

Supenor  A  Pittsburg 


Michigan,  U.  S.  A... 

Utah,  U.  S.  A 

Montana,  U.  S.  A. . . 


Michigan,  U.  S.  A. . . 
Montana,  U.  S.  A. . . 

Japan 

Spain 

Australia 

Japan 

Arizona,  U.  S.  A 

Utah,  U.  S.  A 

Tennessee,  U.  S.  A. . 

Mexico 

California,  U.  S.  A.  . 
Montana,  U.  S.  A. . . 
Michigan,  U.  S.  A  . . 

Montana,  U.  S.  A. . . 

Michigan,  U.  S.  A  . . 
«  u 

Arizona,  U.  S.  A. . . . 


Year. 
1906 


1905 


1906 


1905 

u 

1906 


1905 

u 

1906 


1905 
1906 
1905 
1906 


1905 
« 

1904 
1906 


1905 

a 

1906 


Output. 
100,023,420 
95,997,440 
93,461,344 
85,810,000 
79,536,416 
72,307,200 
64,211,895 
43,824,141 
38,827,365 
36,934,387 
32,895,907 
32,382,983 
25,937,006 
23,780,573 
22,817,610 
22,000,000 
19,293,120 
19,112,188 
18,588,451 
17,843,390 
17,264,474 
16,954,986 
16,602,186 
16,500,000 
16,358,720 
16,194,838 
15,841,667 
15,783,000 
14,820,192 
14,811,152 
14,397,557 
13,398,400 
12,727,944 
12,590,226 
12,250,000 
11,973,833 
11,892,960 
11,475,863 
11,319,591 
10,800,000 
10,000,000 
10,000,000 
9,832,644 
9,681,706 
9,650,000 
9,507,933 
9,352,252 
9,044^5 
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PRODUCTION  OF  WORLD*S  LEADING  MINES.     (Continiied.) 


{Poumfs  A votrdu poU.) 


No*  Mini'  or  Company, 

157  Caniien 

158  Makirnine 

159  Gulf  Creek 

160  Mitterbprg...  .., 

161  Agtmftcaliefit€8 

162  GalizurekL 

163  P.  Gonzaleji 

164  Lake  Grorge. ......... 

165  Whitf*  Knob 

166  Marble  Bav 

167  Orito...  , 

168  New  England  &  Clifton 
\m    Lambert.,, .,, 

170  De  Boto 

171  C<^ntre  Star 

172  Gibson.. 

173  Snow  Shoe 

174  Standard 

175  tF.  K.  Child  ^  C>o 

176  Messina 

177  Anglo-Chilian . 

178  BliniMan 

179  Cabf'Ziis  del  Fasio 

IHO    Crow  I  Cm^k 

181      Maitc^nes 

IH2     8otiel  Coroiuuia 

183  Miingana 

184  Hiraf^anc 

18.5     I  mil  Silver 

186  Arizona  Commercial.  . . 

187  Blaytipy .  , 

188  Yusenji ♦ . 

189  Moiid... 

190  Knsakiira 

191  Huanchaca 

192  Llaillai. 

193  Le  Roi  No.  2 

1 94  PuquioB 

195  Torrr^n. . 

196  Las  Ilerri'rias 

197  Aljustrel 

198  Guillorrno  Cavnllo.  .... 
190     Niblack 

200  Daly-Wc^t 

201  Equator 

202  Komaki 

203  Alfpns 

20-1     Bufa... 

205  Nort  hem  Territ.orieA. . . 

206  Pitkaranfa.  ., ..» 

207  Furokura 

208  Twin  Buttcs 

209  Madlcy 


Location. 


Chik' 

Japan.. .  . .  •*«  ..k, 
Austniliii, , ..»,., 

Austriii. 

Mexico 

Russia,.... ...... 

Chile-...  ...,•.•• 

Aui<t  ralia 

Idaho,  U.S.A.... 
Hrilish  Columbia.. 

Chile •. 

Arizona,  U.  S.  A.. 

Chile 

Ari/r»rja,  U.  S.  A.. 
B  rit  i  ah  Col  imi  hia . . 
Arizona,  C  8.  .\- . 
BritLsh  Columbia. 
Arizona  U.  S.  A.. 
Bolii^da .......... 

Transviuil. 

Chile 

Auflt ralia. ....... 

Spain 

Atistr&Uft 

CIdle........... 

Spain.  .......... 

Aufit  ralia 

Japan , 

CoWndo,  U.S.A. 
Arizonii.  li.  8,  A. . 
Australia . 
Jnpan. .    . 
Ont.irio... ..... 

Japan 

liolivia. 

Chile . 

British  Col  11  m  hi  a. 

Chi!e 

Mexico 

Spain.  ... 

Portugal.. 

Chile 

Alaska,  T'.  S.  A. . 

Utah,  V,  S.  A 

.Arizona,  U.  S.  A.. 
Japan,. .,...., 

Norway.  .  , 

Me3tieo. . . 

Ansttrnlia. 

Fin  I. rind,  . 

Ja^n ........... 

An»oiift» XT.  8.  A.. 
AJaska.  T'.R.  A.    . 


Year. 

190,5 

mm 

1905 


1904 
1901 

1904 
190.5 
1904 
lEXTO 
1903 
1906 
19(M 
1900 
UM)4 
19f»5 
1904 
1906 
1904 
1905 


I  mi 
VJ()o 
1906 

11X)4 
UKMi 
1901 
1906 
1901 
1906 
11K15 
19*KI 
1CK»5 

imia 

190.5 

iiKta 

1904 
im'y 
1906 
1905 
1904 
11K)5 
HW«i 
I « »0.5 
11KT2 
1906 

1905 


Output. 

1,300,000 
1.275,097 
1,2.54,400 
1 ,2.54,400 
1,2.50,0(KJ 
1 ,2.50.000 
1.2,50,000 
1,250,000 
1,250,000 
^, 200.000 
L200,aiO 
1,140,770 
1.175.(X)0 
1J2H.327 
1J21,644 
1.106J00 
IJiXl.iKK) 
1  ,aS8,952 
1,075,200 
1.044,219 
1,000,000 
1.000.000 

1  ,ooo,rxK) 

1 .000,000 
1.000.000 
l,iJ0O.000 
9*39.351 
960,351 
948.902 
939,102 
936,320 
921,491 
917.600 
910.495 
900,000 
900,000 
885,992 
875,000 
874,346 
857,920 
830.000 
8.VJ.000 
850,000 
830,307 
800.000 
800,000 
7!»8.400 
7.50.000 
7,50,000 
7.50,000 
746.6a5 
700,329 
09SJ 
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No. 
103 
I(H 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 


PRODUCnON  OF  WORUVS  LEADIHG  UHES.     (Contimied.) 
(Pounds  Avoirdupois.) 


Mine  or  Company. 

Michigan 

Santiago  Vicufia 

Se\'ille 

Osamzawa , 

La  France 

Ramos , 

"Uoyd" 

Ani 

Shattuck-Arizona.. . 

Copiap6 

Artola 

Rudianski 

Mt.  MoUoy 

Atacama 

Penn-Wyoming 

Coro  Coro 

O.K 

Saddle  Momitain 

Tiro  General 

Centennial 

LeRoi 

Queensland. 


Location. 
Michigan,  U.S.A.. 

Chfle 

Spain 

Japan 

Montana,  U.  S.  A. . 

Mexico 

Australia 

Japan 

Arizona,  U.  S.  A. . . 
Chile 


Russia 

Australia 

Chile 

Wyoming,  U.  S.  A.  . 

Boli\'ia 

Australia 

Arizona,  U.  S.  A.  . . . 

Mexico 

Mirhi^aa,  U.  S.  A... 
Briush  Columbia.  . . 
Australia 


Hibira Japan 

Mass Michican.  U.  S.  A 

XT 1  r»— i.u:_  Tk-irj*      * 


Noel  Berthin 

Alverdski 

Girilambone 

Santa  Ines  y  Morococha 

Santa  Rita 

Mt.  LyeU  Blocks 

Ikuno 

Arakawa 

Cervero 

Pena 

Live  Oak. 


Bolivia. 

Russia. 

Australia 

Pertl 

New  Mexico,  U.S.A. 

Tasmania 

Japan 


Yoshioka Japan 


Chile 

Spain 

Arizona,  U.  S.  A. 


BesaiCa.. 

Roros 

San  Miguel 

Stadtberger 

Adventure 

Atlantic 

Chillagoe 

Ogoya 

Castillo  del  Buitron.. 

MitcheU 

P&nuoo 

Obie 

HisanichL 

Indian  Queen 

Felix  Victifia. 

War  Eagle 

Bede 

Kune 


Chile. 
Norway.  . . . 

Spain 

Germany. . . 
Michigan,  U. 

Australia . . . 

Japan 

Spain 

Mexico 


S.A. 


Japan. 


Montana,  U.  S.  A. . . 

Chile 

British  Columbia. . . 

Spain  A  Norway 

Japan 


Year. 
1906 
1903 
1905 
1906 

u 

1905 
1906 


1905 


1906 
1905 

u 

19(H 
1906 

1905 
1906 
19(H 
1906 


1903 
1905 

1906 


1902 
1905 
1906 

u 

1903 
19(H 
1905 

u 

1906 


1905 
1906 
1902 
1906 

u 

1903 

u 

1905 

u 

1904 


Output. 

2,875341 

2375,000 

2,867,200 

2,817.152 

2,750,000 

2.750,000 

2,739,520 

2,680,588 

2,541,680 

2,515,520 

2,500,000 

2,500,000 

2,441,846 

2,396,252 

2,385,629 

2375,000 

2,341,197 

2,338,492 

2,281,761 

2,fi53,015 

2,250,000 

2,-207,680 

2,166,102 

2,106,739 

2,028,232 

2,000,000 

2,000,000 

2,000,000 

2,000,000 

1346320 

1,845,091 

1,802,215 

1,792,000 

1,724,800 

1,714,074 

1,674.648 

1,644,573 

1,641,920 

I.6I23OO 

1,609358 

1,552,628 

1339,082 

1326394 

1303.967 

1300.000 

1,500,000 

1,466,059 

1,455.488 

1,444.4^ 

1.400,000 

1,400.000 

1.400.000 

1370380 

1356300 
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PRODUCTION  OF  WORLD'S  LEADHfG  MINES.     (Condnuctt) 


(Pounds  Awirdupois.) 


No. 

253 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
30S 
309 
310 
311 
312 
313 
314 
31^ 


Mine  or  Company. 

Las  Vigils 

TipTiip..  ... 

Winona. .  - 
Espc»ranzii..  . 
NowMt.  Hopv 

Phoenix 

AnipricAn-Mexico 

Bossmo ...,,, , 

Burra  Burra ....  * 

Carisa,  . , 

Lytida 

RanibliT 

WiRS<'ner 

Eintislpigh  Freehold.  .  . 

Clement e  Ham 

Ate... 

Quilonienco. 

Mendoza  y  Ca 

Monterey  8.  &  R.  Co. . . 

Kafv^eltorps -  ♦ . , . 

Eclipse- Argo 

Cuchania 

Haniley.. 

I/ower  Mammoth* ..... 

Francisco  Vergara  I 

Otori.... 

Coahuila 

Capillitiis 

Bolxrt hrtler.  ......... 

J.  M.  Echfivarria,  ..... 

MaximiliaD 

Mcriseki 

Oregon  S.  &  R.*Co 

Castellan  OS  y  Ca 

Lake  Sujierior^fe  Arizona 
Shamblurgjaki. ........ 

Mt.  Cannindah. ....... 

HogasliiK  ............ 

Eureka  Hill 

Pike  Hill....,.,....,. 

vSfm  Carlos.... 

1jC»s  Ocot  es 

Mozumi... ........... 

N.  Azalia 

Culgoa 

Irigoyen  Hnos,  y  Ca, .  . 
Jos6  R.  Espinozn 


Location, 


Sucesion  FraneiseoGeiBse 

La  Dura 

Papovski 

Qitintera. ..,,,,...:.. 

Silver  Spur.  ,•,,., 

Turgovaki .«.•.«. 


Mexico. 

Arizuna,  U.  8.  A. .. 
Michigan,  U,  S.  A.. 

Mexico. 

.Australia 

Miehigan,  U.  S.  A,. 

Mexico. 

Norway 

Australia 

Utah,  U.  S.  A 

Australia.  ........ 

Wyoming,  U.  S.  A. 

Geniiany » 

Australia 

Mexico. ,,.... 

Japan - . . . 

Chile 

Mexico 


Sweden 

Montana,  U.  8.  A. 

Mexico. . 

Aufitralia 

Utah,  U.  S.  A 

Chile 

Japan., 

Mexico , . . 

Argentina 

Germany 

Chile...,. 


Germany 

Russia. 

Oregon,  U.S.  A... 

Chdle 

Arizona,  U.  S.  A. 

Rtjssia 

Australia. 

Japan 

Utah.  U.S.  A.  ... 
Vermont.  U.  8.  A. 
Mexico 


Japan .... 
Perti,.... 
Australia . 
Mexico. . . 
Chile..... 


Mexico . . , 
»Sil  leria . . . 
Mexico. , . 
Australia, 
Ruaaia   .. 


Year. 

1903 
1906 

1905 
1903 
1905 
1904 
1902 
1904 
1906 
1905 
190S 
1902 
1901 
1902 
19t!0 
1903 


1901 
1903 

1905 
1903 

1904 
1903 
1905 
1902 
1903 
1905 


1904 
1905 

1906 
1900 
1904 
1905 
1903 
1904 
1906 
1904 
1906 
1902 

1903 

1904 
1902 
1905 


OutpuU 
300,000 
298,890 
278,182 
275.000 
275,t)00 
273,219 
261,531 
2.'50,000 
250,000 
250,000 
250,000 
249,196 
240,742 
232,960 
231.830 
231,484 
225,000 
218,874 
215,568 
214,919 
204,570 
200,618 
200.000 
200,000 
20fJ,lXK) 
187,000 
178,865 
176,960 
176.368 
175,000 
175,000 
175,090 
174,458 
160,000 
155.000 
150,000 
139,776 
138.032 
134.000 
131.9U 
125,000 
121 .000 
1 19.044 
115,609 
114.240 
107.804 
100.000 
100 .000 
100.000 
100.000 
lOO.fKlO 
100.000 
100,000 
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Ymr, 

Production 

1850 650 

1851 900 

1852 1,100 

1853 2,000 

1854 2,250 

1855 3,000 

1S56 4,000 

1857 4,800 

1858 5,500 

1859 6,300 

1860 7,200 

1861 7,500 

1862. 9,000 

1863 8,500 

18W 8,000 

1865 8,500 

1866 8,900 

1867 10,000 

1868 11,600 

1869 12,500 

1870 12,600 

1871 13,000 

1872. 12,500 

1873 15,500 

1874 17,500 

1875 18,000 

1876 19,000 

1877 21,000 

1878 21,500 

1879 23,000 

1880 27,000 

1881 32,000 

1882 40.467 

1883 51,574 

1884 64,708 

1885 74,052 

1886 70,430 

1887 81,017 

1888 101  X>M 

1889 101,239 

1890 115,966 

1891 126339 

1892 154,018 

1883 147,083 

1894 158,120 

1895 1694^17 

1896 2063M 

1897 220,571 

1898 235/KO 

1899 253,870 

1900 209,111 

1901 268,522 

1902 2M;297 

1903 3IIJ582 

1901 302,739 

f^y.   402  JfM 

/'^W icojn 


AMERICAH  COPPER  PRODUCTION. 

(Long  Tons.) 

United  SUtes    * Michican > Montana . 

Total  Produc-  Per  cent  Produc-  Per  cent 
tion  <^  total  tion  of  total 
572         88         
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' ArixonB » 

Produce  Percent 
tion        of  total 


779 

86 

792 

72 

1,297 

65 

1319 

81 

2,593 

86 

3,666 

91 

4,255 

88 

4,088 

74 

3,985 

63 

5388 

74 

6,713 

89 

6,065 

67 

5,797 

68 

5376 

69 

6,410 

75 

6,138 

69 

7324 

78 

9346 

80 

11386 

95 

10,992 

87 

11,942 

91 

10361 

87 

13,433 

86 

15327 

87 

16,089 

89 

17,085 

89 

17,422 

83 

17.719 

82 

19.129 

83 

22.204 

82 

24363 

76 



25,439 

62 

26.&53 

51 

ii.6ii 

21 

10,658        2 

1 

30.961 

47 

19,256 

30 

11,935         1 

8 

32,209 

43 

30.267 

41 

10.137         1 

4 

36.124 

51 

25362 

36 

6.990         1 

0 

33.941 

42 

35.133 

43 

7.910         1 

0 

38,601 

38 

43,704 

43 

14.195         1 

4 

393^ 

38 

433*9 

43 

13.654         1 

3 

45,273 

39 

50.437 

43 

15334         1 

3 

50.992 

40 

50.028 

39 

17300        1 

4 

54.999 

36 

72360 

47 

17.160         1 

1 

50.270 

34 

69.290 

47 

19.200         1 

3 

51.03] 

32 

81.729 

52 

19373        1 

3 

57,737 

M 

at.900 

50 

21,408        1 

3 

63.418 

31 

99,071 

48 

32360        1 

6 

63.706 

29 

102307 

47 

36398        1 

7 

66.056 

28 

92/M] 

39 

49324        2 

I 

65303 

26 

100303 

40 

59399        2 

3 

63,461 

24 

120365 

45 

52320        2 

0 

69301 

26 

102.620 

38 

58383        2 

2 

76360 

26 

1283^5 

44 

53346        1 

8 

H534« 

27 

121377 

39 

65^U        1 

.V 

9^301 

26 

i:».\i«s 

7^ 

»\1^ 

*x;^ 

iri2X74 

25 

140A\4 

7^ 

\«fcXV^ 

V 

Vf2:2Z2 

25 

n\  Jf<^ 

Til 

\\i  a\^ 

nu 
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PRODUCTION  OF  WORLD'S  LEADIITG  MIITES.     (Continued.) 


(Pounds  AvoirdupaisJ) 


No,  Mine  or  Company. 

263  Las  Vigas 

264  Tip  Tup..,..., 

265  Wmona , 

260  Espi-mnza 

267  NlwMl  Hope 

268  Pbwnix.. 

269  /Xinfririin-Mexico 

270  Bossnio 

271  Burra  Burra 

272  C'arisa 

273  Lynda 

274  Riirnblcr 

275  Wisscner. 

276  Einasieigli  Freehold.  .  , 

277  Clrmente  Ham 

278  Ato 

279  Quilomenco 

280  Memioza  y  Cu. .,,... . 

281  Monlerev  S.  <fe  R.  Co . . . 

282  KafveKon^s. 

283  Eclipsc-Argo 

284  Ciicharaa .  ,  . 

2H5  Hamlcy 

28ti  Lower  Mairimoth 

287  Francisco  Vcrgara  L. . 

288  Otori.. 

289  Coalmila 

290  CapiUit:t.s 

291  Bobcrthaler 

292  J.  M.  Echevarria 

293  Maxiniiliao 

294  Merisski 

295  Or^pjn  S.  &  R.^Cb 

296  CasU-llanos  y  Ca 

297  Lake  Stijierior  &  Arizona 

298  Shaniblnrgski.. 

299  Mt,  Cannindah., 

300  HogaslH) ............. 

301  Eureka  Hill 

302  Pike  Hill. ., 

3ai  San  Carlos 

304  Los  Ocotea , . .  . . 

305  Mozunii. ,..,,,, 

306  N.  Azidia..... 

307  Culgna 

308  Irigoven  Hfio«,  y  Ca, . . 

309  Jos^  R.  Espinoza..  .... 

310  Sucesion  Francist^oGeisse 

311  La  Dura.  ............ 

312  Papovski. 

313  Quintora. 

314  Silver  Spur, ,, 

316  Tur^vaki,  •,...,,*,.. 


Ltx^ation, 


Mexico 

Arizona,  U,  8.  A, . . 
Michigan,  U.  S.  A., 
Mexico ..,,.,,-,,. 

Australia , . 

Michigan,  U.  S.  A., 

Mexico 

Norway 

Australia ....... 

Utah,  U.  S.  A 

Australia 

Wyoming,  U.  S,  A. 
Genua ny ,......., 

Australia 

Mexico, . . , 

Japan 

Chik 

Mexico , , 


Sweden. ......... 

Montana,  U.  S,  A, 

Mexico 

Australia , 

ITtah,  U.  8.  A.  . , . 

Chile ..-,.,, 

Japan 

Mexico 

Argentina... 

Cicniiany.  . 

Chile.. 

Gemiany 

Russia 

Ore^n.  U.  8.  A.,, 

Chiie 

Arii&ona,  U.  8.  A. 

Riissia 

Avistralia 

Jafmn.. . , 

Utah,  U.S.  A 

Vermont,  U,  8.  A. 
Mexico .- . . 


Japan . 1 . . 

Peru 

Austmlia . 

Mexidb. . . 
Chile 


Mexico. . . 
Siberia . . . 
Mexico. . . 
Australia, 
Russia   , . 


Year, 
1903 
1906 

1905 
1903 
1905 
1904 
1902 
1904 
1906 
1905 
1W3 
1902 
1901 
1902 
1900 
1903 


190! 
1903 

1905 
191)3 

1904 
1903 
1905 
1902 

nm 

1905 


1904 
1906 

1906 
1900 
1904 
UI05 
I91>:i 
1904 
1906 
1904 
194>6 
11K>2 

1903 

1904 
1902 
1905 


Output. 
3(X),00O 
298,890 
278.182 
275.tKKJ 
275.<X)0 
273.219 
261  ,.531 
250,000 
250,000 
250.000 
250,000 
249.196 
240,742 
232,960 
231.830 
231,484 
225,000 
218.874 
215,568 
214.919 
204,570 
200,6U 
200,000 
200,000 
200,000 
187,000 
178,865 
176,960 
176.368 
175,000 
175,000 
175.000 
174,4,58 
lOO.lXK) 
i55jX)0 
150,000 
139,776 
138,li32 
134.000 
131,911 
125,000 
121,000 
119.044 
115,609 
114,240 
107,804 
100,000 
100,000 

loo.r)oo 

100,000 
100,0«K) 
100.000 
100,000 


I 


i 


Tmt. 


United  SUtes 

Total 

Produotion 

1850 650 

1851 900 

1852 1,100 

1853 2,000 

1854 2,250 

1855 3,000 

1856 4,000 

1857 4,800 

1858 6,500 

1859 6,300 

1860 7,200 

1861 7,500 

1862 9,000 

1863 8,500 

1864 8,000 

1865 8,500 

1866 8.900 

1867 10,000 

1868 11,600 

1869 12,500 

1870 12,600 

1871 13,000 

1872 12,500 

1873 16,500 

1874 17,500 

1875 18,000 

1876 19,000 

1877 21,000 

1878 21,500 

1879 23,000 

1880 27,000 

1881 32,000 

1882 40,467 

1883 61,574 

1884 64,708 

1885 74,052 

1886 70,430 

1887 81,017 

1888 101,054 

1889 101,239 

1890 115,966 

1891 126,839 

1892 154,018 

1893 147,033 

1894 158,120 

1895 169.917 

1896 205,384 

1897 220,571 

1898 235,050 

1899 253370 

1900 269,111 

1901 268,522 

1902 294,297 

1903 311,682 

1904 362,739 

1005 402,704 

1900 '1C9,'IU 
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AMERICAH  COPPER  PRODUCTION. 

(Long  Tans.) 
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0 Michigan > 

. Montana- 

— ^     ' Arizona » 

Produc-  Percent 

Prod  uc-     Per  cent      Produc-  Per  cent 

tion 

of    total 

tion          of  total          tion        of  total 

572 

88 

779 

86 

792 

72 

1,297 

65 

1,819 

81 

2,593 

86 

3,666 

91 

•           ••••••           «• 

4,255 

88 

4,088 

74 

3,985 

63 

5,388 

74 

6,713 

89 

6,065 

67 

•           ••••••           «• 

5,797 

68 

5,576 

69 

6,410 

75 

6,138 

69 

7,824 

78 

9,346 

80 

11,886 

95 

10,992 

87 

•           ••••••           •• 

11,942 

91 

10,961 

87 

13,433 

86 

15,327 

87 

16,089 

89 

17,085 

89 

17,422 

83 

17,719 

82 

19,129 

83 

22,204 

82 

24,363 

76 

25,439 

62 

26,653 

51 

ii,6ii       i 

>A         lb,658        21 

30,961 

47 

19,256         C 

JO         11,935         18 

32,209 

43 

30,267         4 

U          10,137         14 

36,124 

51 

25,362         2 

J6           6,990         10 

33,941 

42 

35,133         4 

13           7,910         10 

38,604 

38 

43,704        A 

13          14,195         14 

39,364 

38 

43,849        4 

[3         13,654         13 

45,273 

39 

50,437         4 

13         15,534         13 

50,992 

40 

50,028        5 

\9         17,800         14 

54,999 

36 

72,860        4 

\7         17,160        11 

50,270 

34 

69,290        4 

17         19,200        13 

51,031 

32 

81,729        I 

)2         19,873        13 

57,737 

34 

84,900        I 

K)         21,408        13 

63,418 

31 

99,071         4 

18         32,560        16 

63,706 

29 

102,807        4 

\7         36,398         17 

66,056 

28 

92,041        : 

19         49,624        21 

65,603 

26 

100,503        ^ 

to         59,399        23 

63,461 

24 

120,8a5        ^ 

15         52,820        20 

69,501 

26 

102,620        ; 

58         58,383        22 

76.050 

26 

128.975        ^ 

14         53,546        18 

86,848 

27 

121,677        : 

\9         65,914        21 

93,001 

26 

133,176        ; 

J8        85,179        23 

102,874 

25 

140.514 

?5       105,316        26 

102,222 

25 

131,563        ; 

32       117,216        29 

1I9S 
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UKITED  STATES  COPPER  PRODUCTION  BY  STATES, 
(Based  on  figures  of  the  United  States  Geological  Survey.) 

(Poll  rids  A  imrdu  pois* ) 

State.  1903.  1904.  1005.  190(i. 

Montana 272,555,8.54  29H.3I4,804  314,750,582  294,701 ,252 

Arizona 1 17,C>i8,271  191 ,602,958  235,908,1.50  2Ci2,566,10:i 

Michigan in2:2m,l9l  208.355,935  230,437,992  228,976,937 

Utah 38.302,^102  47,062,889  58,1.53,393  50,329,110 

California 17,776,756  28,.529,023  16,69r,489  28,153,202 

Alaska 1,339,590  2,043,586  4,900,866  8,685,646 

Idaho 778 ,906  2,1 58,858  7 ,32 1 ,585  8,578,046 

Colorado. 4,1.58.3^8  9,506,944  9,404,8.30  7,427.253 

New  Mexico 7,3(K).S32  5,308,666  5,334,192  7,099,842 

Nevada i50,(MM) 413,292  1,090.635 

Washington 80,7.58  663,694  22:3,328  290,823 

Wyoming. 1 ,023,189  3.56.5,629  2,530,531  106,177 

8out!i  Dakota 173,202  100,000  ^            38         

ir'^south::::i  i3^«^^-^i2  15,211,086  15.134,960  ^'^^^% 

Miscellaneous, .......  500,000  1 20,11 8  846,61 5  647 ,583 

Totals....... 697,943,131  812,563,954  902,057,843  917.086,880 

From   imported  ores 

and  matte.. .-  32,000,000  38,947.772  50.105,300  191,370.022 

Grand  Totals 720,943,131  851,511,726  952,163,143  1,108,456,911 


LAKE  SUPERIOR  COPPER  PRODUCTION  BY  lOITESw 


Mines. 
Ciiliunet  «k  fleela. , .  . .       76, 

Osceola 16 

Champion. 10 

Quincy 18, 

'    '  *  ....       10 

....       15, 

9, 

....  9, 
6, 
5 


Baltic. 

Tamarack..  - 
Wolverine, . . 
T  rim  oun  tain. 
Mohawk.  .  . 
Fran  Clin, . . 
Allouex.  .... 

Ah  meek 

Isle  Roy  ale.. 
Micliigan. .  . 
Centennial 

Maas .... 

Adventure., 

Atlantic. 

Winona . 

Teeumseh- 

Phoeni.x. 

Mi»eeiIancoufi, 


{Pou  ndii  A  voirdupoi'8 .) 
1903.  1904, 

80,341,019 

20,472,429 

12,212,954 

18,343,160 

12,177,729 

14,961,885 

9.764,455 

10,211,230 

8,149,515 

4,771,050 


,49<J,869 
,059,ti36 
,564,147 
,498.288 
,580.997 
286.(19:1 
,024.034 
237,051 
284,327 
,309,030 


1905, 
95,100,610 
18,938,965 

15,707,426 

18,827,5,57 

14,384,684 

15,824,008 

9,464.418 

10,476,462 

9,387,614 

4.206,085 

1,167.5157 

1,552,957 

2,973,761 

2,891,796 

1,446,584 

2,007,9,50 

1,606,208 

4.049,731 


1906. 

100,023,420 

18,588,451 

16,954,986 

16,194,838 

14,397,557 

9.832.fH4 

9,681,706 

9,507,933 

9,352,252 

4,228,650 

3,486,900 

3,077.507 

2.937.098 

2,875,341 

2.2.53,015 

2,106.730 

1,552,628 

1 .539,082 

278,182 

58,008 
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PRODUCTION,  VALUE  AND  DIVIDENDS  OF  LAKE  COPPER. 


• 

Gro88 

Gross 

Total 

Percentage 

Dividends 

Product 

value  of 

Dividends 

of  dividends 

per  pound 

Year. 

fine  copper 
(Pouncls). 

production 

paid 

to  gross 

of  copper 

(DoUars). 

(Dollars). . 

values. 

(Cents). 

1845. . . 

24,880 

5,000 

1846... 

58,240 

10,000 

^ ' 

1847... 

297,120 

55,000 

1848. . . 

1,032,640 

200,900 

1849... 

1,505,280 

336.000 

60,666 

17.6 

'  *3.98 

1850. . . 

1,281,280 

286,000 

84,000 

29.0 

6.55 

1851... 

1,744,960 

289,500 

60.000 

12.0 

3.43 

1852... 

1,774,080 

396,000 

60,000 

15.0 

3.38 

1853... 

2,905,280 

648,500 

90,000 

14.0 

3.09 

1854... 

4,074,560 

909,500 

198,000 

21.0 

4.85 

1855. . . 

5,809,334 

1,586,160 

168,000 

10.0 

2.89 

1856... 

8,217,392 

2,218,320 

380,000 

17.0 

4.62 

1857... 

9,530,830 

2,382,500 

480,000 

20.0 

6.03 

1858. . . 

9,159,916 

2,129,235 

460,000 

21.0 

6.00 

1859... 

8,937,995 

1,950,355 

360,000 

18.0 

4.02 

1860... 

12,068,375 

2,654,960 

120,000 

5.0 

0.99 

1861.... 

15,182,837 

3,487,995 

260,000 

7.0 

1.70 

1862... 

13,586,318 

3,634,255 

440,000 

12.0 

3.23 

1863... 

12,985,444 

4,415,600 

720,000 

16.0 

6.54 

1864.... 

12,491,965 

6,870,300 

1,150,000 

19.0 

9.20 

1865. . . 

14,358,592 

5,635,515 

610,000 

9.0 

3.55 

1866.... 

13,750,063 

4,629,375 

170,000 

3.7 

1.23 

1867... 

17,515,607 

4,442,841 

110,000 

2.4 

0.63 

1868.... 

20,934,124 

4,940,424 

100,000 

2.0 

0.47 

1869... 

26,625,301 

6,230,016 

210,000 

3.4 

0.78 

1870. . . 

24,622,759 

5,096,752 

700,000 

13.0 

2.84 

1871..., 

25,746,448 

6,728,485 

1,640,000 

29.0 

6.36 

1872... 

24,553,523 

7,979,400 

3,080,000 

38.0 

11.54 

1873... 

30,291,505 

8,726,100 

2,330,000 

27.0 

7.69 

1874..., 

34,334,389 

8,009,356 

1,940,000 

24.0 

6.06 

1875.... 

36,039,497 

8,180,625 

1,920,000 

23.0 

6.32 

1876..., 

38,270,997 

7,998,430 

1,870,000 

23.0 

4.88 

1877... 

39,026,671 

7,327,880 

1,840,000 

25.0 

4.71 

1878... 

41,687,266 

6,920,540 

1,860,000 

27.0 

4.46 

1879... 

42,671,529 

7,327,350 

1,818,620 

25.0 

4.26 

1880... 

49,718,337 

9,947,673 

3,080,000 

30.9 

6.19 

1881... 

64,548,909 

9,971,702 

2,665.000 

26.7 

4.88 

1882... 

57.155,980 

10,522,416 

2,850,000 

27.1 

4.99 

1883... 

69,702,404 

9,457,853 

2,670.000 

28.1 

4.47 

1884... 

69.353,202 

9.494.30C 

1,327,500 

12.9 

1.91 

1885... 

72,147,889 

7,942,597 

1,970,000 

24.8 

2.73 

1886... 

80,918,460 

8,788,476 

1,900  000 

21.5 

2.34 

1887... 

76,028,697 

8,530,342 

1,370.000 

16.1 

1.80 

1888... 

86,472,034 

14,510,001 

3,260.000 

22.4 

3.77 

1889... 

88,175,675 

11,894,942 

2,670,000 

22.4 

3.03 

1890. . . 

101,410,277 

15,819,960 

3,415,000 

21.6 

3.36 

1891... 

114,222,709 

14,574,727 

3,540,000 

24.3 

3.10 

1892. . . 

.   123,198,460 

12,431,624 

3,260,000 

26.2 

2.64 

1893. . . 

112,606,078 

12,105,146 

3,520,000 

29.1 

3.12 

1894... 

.   114,308,870 

10,852,122 

2,380,000 

21.9 

2.08 

1896. . . 

.   129,330,749 

13,877,109 

3,280,000 

23.6 

2.64 

iS2-- 

.  142,067,600 

16,768,936 

3,986,000 

26.3 

2.80 

law... 

.  142,702,686 

16,630,843 

6,431,000 

82^ 

MO 

11^ 


THE  COPPER  HANDBOOK. 


PRODUCTION,  VALUE  AlfD  DIVIDENBS  OF  LAJLE  COPPER.— Cont'd. 

Gross  Qfoea  Total  PercentAge  Dividend* 

Product  value  of  Dividends  of  dJAidends  p©r  pound 

fLoe  copper  production  paid  to  ktom  of  copper 

Year.                cPound*.)  (I>ollafs,)  (DoUjira.)  valuea.  (Cciit«  ) 

1898 147,965,738  17,829  871  «[3.8.'>7,2rjO  38.4  4  03 

1899 146,9511,338  ^26,098,382  12.318.450  47,2  8  39 

1900 142,151.571  23,691,928  9,811,200  41.3  6.90 

1901 155,716,848  26.038,857  7,496,900  28.8  4.81 

1902 170,325.598  20,711,592  3.440.000  16.6  2 

1903...,,   Iiy2,299,191  26,38.3,149  4,980,t»00  188  2. 

1904....-  208,355,935  27,107,107  5,432,300  20,0  2 

1905 230.437,992  36,616,586  9,224,6(X1  25  2  4 

1906 228,976,937  44,916.115  13,911,500  30.9  6 

1907,....  232,(X)0.000  50,409,280  13,4*19,950  26-7  5 

Totalfl.. 4,471,652,368  $645,242,218  $164,704,270  25.5  3,68 


02 
59 
64 
02 
07 
80 


AMERICAN  IMPORTS  OF  COPPER. 

The  following  table  showing  iin  ports  of  copper  into  the  United  States, 
in  various  forms,  is  siunniariaed  from  the  officLal  figures  of  the  United  States 
government.  The  fij^res  are  somewhat  unsatisfactory,  for  the  reascrn  that 
alter  and  including  1 895  the  figures  of  ore  are  for  gross  weight  of  imported 
ore,  while  for  preceding  years  the  figures  are  for  copper  contents  of  the  ore. 


(Pounds  AvoirdupoU.) 


Year. 

1890,.. 
189L  . 
1892... 
1893... 
1894... 
1895... 
1896... 
1897... 
1898,.. 
1899.-. 
1900.,, 
190L,. 
1902,.. 
1903... 
1904... 
1905... 
1906... 


Ore. 

3.448,237 

8,931,-554 

7,669,978 

7,256,015 

4,8^1,614 

a8,921,920 

02.620,800 

a43,919,680 

al  07,253,440 

al  20,934,61 6 

al09,123,840 

<iI31, 7  90,400 

0334,010  800 

a607,407,360 

a510 ,030,1, 53 

5663,002.240 


Mattes, 

221,838 

2,403,919 

303,087 

3,175.559 

5,873,820 

03.104,640 

a3.427,260 

2,974,720 

1,583,680 

7.763,885 

27,534,080 

75,913,600 

52,978.240 

30,461 ,7<i0 

50.193,920 


Raw 

Copper. 

5,189 

2.556 

22,097 

5.54,348 

606,415 

7.979,3-22 

9.074,379 

12,046..552 

5,892,94^1 

64,282,583 

62,404,489 

71,001,713 

112.420.253 

133.472,398 

142,344,433 

15<^,358,243 

176,558.390 


Old 
C-opper, 

284,789 

134,407 
71,485 
.59,375 

160,592 
1,. 336,901 
2,422,5*54 
1,780,390 
1,986.133 
6,678,145 
3,3.54,756 
2,818,757 
2,119,031 
3,235,597 

4,561,142 


Estimated 
Total  Fine 

Copper. 

3,960,053 
11,472,436 

8,066,647 
11,045,297 
11,445.441 


28,923,098 
73,916,467 
95,722,340 
ia5,l  76,808 
137,826.406 
194,501,757 
168,707,995 
181.292,205 
210,724.685 
225,843;»1 


a.     GroftH  weigfif  of  ort, 

6.     Gross  weight  o/  ore  and  matte  comtntwd. 
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AMERICAN  COPPER  EXPORTS. 

The  United  States  government  estimates  of  exports  of  copper,  includ- 
ing ingot  and  various  forms  of  refinetl  copper   matte,  blister  copper    and 

ores,  and  manufactured  products,  are  as  follows: 

{Pounds  Avoirdupois.) 

Year  Ending —             Ore  and  Matte.  Refined.  Value. 

June  30,  1864 10,958,100  102,831  $       432,570 

1865 22,519,700  1,572,382  1,544,870 

1866 21,508,000  123,444  936,211 

1867 8,773,100  4,637,867             '  791,901 

1868 9,261,200  1,350,896  922.409 

1869 12,141,800  1,134,360  592,698 

1870 1,919,800  2,214,658  1,042,246 

1871 5,444.500  581,650  915,431 

1872 3,556,400  267,868  287,735 

1873 4,525,200  38,958  259,076 

1874 1,332,600  503,160  467,208 

1875 5,130,500  5,123,470  1,815,266 

1876 1,530,400  14,304,160  3,526,410 

1877 2,143.200  13,461,553  3,023,394 

1878 3,294,700  1 1 ,297,876  2,488,921 

1879 2,307,000  17,207,739  2,933,305 

1880 2,162,300  4,206,258  849,218 

1881 995,800  4,865,407  876,395 

1882 2,593,600  3,340,531  748,456 

1883 11,292,300  8,221,363  2,348,004 

1884 38,614,000  17,044,760  5,595,859 

1885 43.230,000  44,731,858  10,187,024 

Dec.  31,1886 41,752.000  19,553,421  4,380,322 

1887 50,128,000  12,471,393  4,114,456 

1888 79,496,000  31,706,527  11,897,240 

1889 81,850,000  16,813,410  10,209,722 

1890 43,141,100  10,971,899  5,918,395 

1891 67,212,000  69,279,024  15,703,543 

1892 94,304,000  30,515,736  10,162,870 

1893 83,504,000  138,984,128  18,935,497 

1894 8,704,000  162,393,000  16,143,094 

'    1896 27,648,000  121,328,390  14,938,309 

1896 41,426,500  259,223,924  31,035,211 

1897 18,128,000  277,255,742  32,755,053 

1898 18,686,000  291 ,955,905  35,545,251 

1899 7,454,000  246,826,331  43,485,654 

1900 20,014,000  337,973,751  58,875,439 

1901 24,602,592  194,249,828  36,071 ,448 

1902 40,398,400  354,668,849  46,811,729 

1903 27,531,840  310,729,524  44,365,155 

1904 42,396,480  554,550,030  74,816,934 

1905 84,421 ,320  534.907,619  86,408,731 

1906 106.666,560  454,752,018      
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AMERICAN  COPPER  EXPORTS  BY  DESTniATXOlfS. 

{Pffunds  Avoir dupoia,) 

Destination,                         1900,  1904.  1005. 

Holland 101  ;J98,3f)-t  1 47,078,581  130,675,386 

Germany 67,34H,848  103,825,445  104,575,8*>4 

France * 67,725,9S9  09,888,455  74,(504,044 

Great  Britain. 63,522  445  112,224,871  60,945,704 

Italy. , 5,550,285  15,297,091  15,800,967 

Russia -,. .         5,650.423  22,:^33,57S  18.418,982 

Belgium.,., %,       12,554,191  9,36,5.791  4,997,200 

Cliina /v 10,403,034  79,940,2,50 

Britiah  North  America         1,616,778  3.472.614  3,019.450 

Mexico.s  . .  .  .  , r      296,684  191,429  290,763 

Balanc^of  Europe,..-     ::'n,258,115  29,064,494  25,279.162 

MisceHaneoufl. . , . .  -  ..^-  k    1,051.509  804,647  16,359,751 

Tot^  .  r 337^973,751  554.550,030  534,907,(519 

AMERICAN  COPPER  EXPORTS  BY  PORTS. 

%*     "  {Ponmh  Aroirduijois.) 

Pfi^.                                    1900.  1903.  1904, 

NcwTork^ ..,,,     230,178,643  211,879,0,55  360,644,287 

B!iltinu>r<^>^\^ 86,264,1*31  88,296.071  171 ,386,493 

Pugct  Soundr^TT • 3,698  62,789 

Newport  News ^    2,016,000  1  ,9<j9,177  7,626,951 

PhikiA'lijliia *^  12,468,680  3,845,,307  9,718.814 

Nt'^frlejw^ 3,937,350  3,044  121,835 

n^tnnt.  .  ^  \> ^        469,819  61 1,327  1 ,187,706 

Port  Hunin.  > ^          149,525  261 ,820  532,841 

Boston , , .  .         1,496.387  512,053  838.321 

Burlington,  Vt,,-.,,,             678,589  491,921  700.561 

Norfolk, , 1,771,993  560„536 

Milicellaneoiis 31 4,527  1 ,087,786  1 .231 ,68,5 

Totals 337,973,751  310,729,524  554,550,030 


1906. 

151,6-=iO,293 

96,629.040 

80,703,723 

55,097,670 

19.777,296 

9,523.992 

6,475,0,54 

4,932,128 

4,176.13.5 

263,319 

25,260,807 

262,561 

454,752.018 


1905, 

332,.569,733 

160,006.001 

28,352.760 

6,002.95*5 

2,486,0a3 

1,208.926 

1,032,541 

597.712 

383,811 

264,377 

2,0(jr2,79i 

534,907,610 


AMERICAN  COPPER  SUPPLY. 


Year. 

1892..., 

1893.,,, 

1894..., 

1895..., 

1896.... 

1897.... 

1898  .., 

1899.,., 

1900,.., 

1901,.,. 

1902,.., 

19a3  .., 

mn  .,, 

I9f)5  .    , 
1906..., 


Domestic 
Production. 
344,998,679 
329,354,398 
354,JS8,.374 
380,613.404 
460,061,430 
494,078,274 
526,512,987 
SaS  .666,921 
606.1 17,UM> 
602,072,519 
659,225.014 
729 1M3, 131 


fi^llr^^ 


{Pounds 

Imports. 

8,0t>6,*U7 

!  1,04.1,207 

ll,i4^*'jn 

14,610,223 

17,297,272 

28,578,120 

73,916,467 

95,722.340 

105,176.808 

137.826.406 

194.501  J57 

1(V8 .707.995 

]  SI  ,292,205 

210J24,6M5 

225,843,281 


Avoirdupou.) 

Total 

Supply. 

3.5,3,065,326 

3lo;i99,695 

365.6.33,815 

395,229,627 

477,358,702 

522,656.694 

6tK>,429,454 

664,389,261 

711.293,974 

739.898.925 

8,53,726.771 

898,651,126 

993,82t),472 

1,112,782,52^ 

!  U><*:U).i70 


Exxx5rtB. 

96,515,736 
188,984,128 
168.1 43.rKlO 
136,528,390 
2S2,105,8<iO 
288,662,340 
321,023,873 
252,876,480 
348,402.853 
222.137,911 
3M,668.ai9 
310,729,524 

554,5ri0,o:w 

534,907,619 
454,752,018 


Net 
Supply. 
256,549.500* 
151,415,,507 
197.460,815 

-   ■.  -  ..;54 

279,4a5,58i 
411,512,781 
362,891,121 
517,761,014 


b:..:-...  . 
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AMERICAN  COPPER  TRADE. 

This  table  I  compiled  fram  the  figures  of  the  Metallegeselbchaft  und 
MetiilluTgjmsha    Geselkchaft    A,-G.,   of    Frankfort-on -Alain,    is    based    u{X)ii 
Kciai  statiBiics  of  the  United  Stat^a,  but  gives  all  figures  in  round  hundreds 
"  tarn:  1897-1906, 


{Metric  Tms,) 


Production,  Imports, 

224,100  V2;2m 

1898.. 238,900  34J00 

1899 -. Z58,000  46,.>(>0 

^n> 275,000  47.300 

■Hi, 273.000  80J00 

fli02 2fM>.200  73,400 

1903 3Iti,IWX)  75.900 

1904 3r.H,^}(}     82,200 

;    1905...*.... 39.'5,30O  95J00 

1906 415,000  102|500 


Total 
Supply, 
236,300 
273,tiO0 
304,500 
322,3*J0 
3-53.100 
372,600 
392.500 
450*800 
491,000 
517,500 


Gross 
Exports. 
130.900 
145.600 
114.600 
157,900 
100.800 
171.200 
145,400 
257.400 
250,300 
215,000 


Net        Con- 
Supply,  sumption 
105.400    117,^100 


r2K,0fK) 
189.900 
104,400 
252. 3fM) 
201 .400 
247,100 
193.400 
240,700 


120..51X> 
159.CX>0 
]G8,4*X» 
189,800 
213,400 
23rj,ltK> 
211,400 
Z76.300 


302,500   300,000 


BRITISH  AND  FRENCH  STOCKS  OF  COPPER. 

This  table,  based  on  the  com ptlat ions  of  Messrs.  Henry  R.  Merton  A  Co., 
Ltd,,  of  London,  gives  estimates  of  the  stocks  of  refined  copper  on  hand  in 
Great  Britain  find  France  on  the  first  day  of  each  year  named.  The  ''visible 
supply"  gi\'cn  in  the  last  column  includee  also  shipments  afloat  from  Chile 
and  Australia  to  European  ports:     1888-1907, 


{LoJig  Tons.) 


Year. 


Public 
Stocks. 


18S8 35,001 

1889,. 96.198 

1890 94,942 

1891,. 62,449 

1892.... 53.486 

1893 51,556 

1894 ....  43,428 

1895 51,575 

1896 43.604 

1897 31.776 

1898 27.895 

1899.. 22.346 

1900. 17,517 

1901. 24,435 

1902....... 15,701 

1903 11,215 

1904 5.601 

1905....' 10,009 

1906. 5,683 

1907 9,324 


Increase. 


61,197 
'  8,i47 

'  6*918 

'41408 
*  3,641 


Decreaee, 


1»256 
32,493 

8,963 
1,930 
8,128 

"  7,971 
11,828 

3,881 
5,549 
4,829 

'  *8,734 
4,486 
5,614 

"  4,326 


Visible 
Supply. 


104,105 
98,847 
65.306 
56,044 
55,745 
47,295 
54,664 
45.817 
34.927 
31,955 
27,896 
22.817 
28,860 
22,051 
16,540 
!3.8ol 
16,7:^4 
12,9.S3 
16,924 
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ENGLISH  COPPER  TRADE. 

(Lon^  Tom.) 

Pro*  Gross  Net  Con- 

Year.                            duction.    Imports.  Supply.  Exports.  Supply,  sumption 

1880. .  . 3.662  02,734  95,396  59,482  36,914  

1881 3,875  m:227  90,102  61 ,689  28,413  , . 

1882.. 3,46^1  93,875  97,339  55,«>83  41,656  

1883 2,620  99,146  101J66  59,350  42,416  

1884 3,350  109,390  112,7i0  64,691  48,049  

1885 2,733  123.549  126,282  62,0SO  64,202  ...... 

1886... 1,171  108.015  109,486  60,511  48.975  ". 

1887 389  1U3,()S0  103,478  69,4.5;J  34,025 

1888 1,456  135,470  136,926  72,066  64,860        3,667 

1889 905  139,0H,3  140.888  75,627  6,5,261  66,513 

1890 935  141,249  142,184  89,747  52,437  84,930 

1S91.. 90O  138,616  139,515  76,056  63,459  72,422 

1892.. - ..  495  134,37  J  134.866  82,542  52,324  54,254 

1 893 425  1 29,832  1 30,257  70.986  59,27 1  67,399 

1894. .. 445  125,008  125,4,53  54,689  70,764  62,617 

1 805 580  1 1 M  ,94 1  1 20.52 1  ^5,990  54  ,.53 1  62  ..502 

1896  ., 580  135.S,56  136,436  59,334  57,102  61 ,370 

1897 518  136,.^55  137,073  56,542  80,.531  86,245 

1898 640  130  jm  140,314  63,256  77,088  81312 

1899 a37  141 ,61 0  1 42,247  75,271  66,976  61 ,042 

mm  .                    765  154,941  1.55,706  56,997  98,709  105,-586 

lOfll 532  149.578  150,110  70,396  79,714  83,935 

1U02 482  l*j<h201  160,683  69,156  91 ,527  97,639 

1903 .....  536  132,926  133,462  76,305  57,157  54,050 

KKJI   .                493  157,897  15S,.390  73.447  84,943  88,al9 

1005  ,  700  l55,2fX»  1.55,0110  77,8<«>  78,100  74,.578 

1906 im  1 45,400  1 46,100  66,300  79,800  76,159 
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FRENCH  COPPER  TRABE. 

The  folla\\ing  tabic*  is  bised  npon  the  compilations  of  the  Mctallegfuell- 
©chaft  unii  Metallurgische  Geselbabaft  A.-G.: 

(Metric  Tom,) 

Pro-  Gross 

Year,  durtion.    Imports.  Supply.  Exports. 

1892. 6,400     24,1.54      30.554  2,116 

1893 6.600     2G,<K50     32,r>60  2,204 

1894 6,400     26.756     33,156  2,467 

1895 8,245      32.5.56     40,f)0i  3,163 

1896. 6,-544      40,136      46,r»80  3,456 

1897 7,400      48,028     55.428  3,559 

1898 7,800      45,575      63  ,.375  4,044 

1899 6,000      49,515      .5(3,115  6,8H2 

1900 r..4(K)     .5!  ,'XV2      .5S,3rV2  5,736 

1901 7,!JK3      41.196      48,196  5,122 

1902 .*.....-.,        7,300      49,094      56,.394  3^48,5 

1903 6,9(KJ      46,834      53.734  4,658 

U¥M ,        6,900      56,526      63,426  5,369 

1905  . .         ...         6,200      .56..5<X>      62,700  6,<100 

1906..  7,100     6-),700     71,800  6.100 


Net  Oon- 
Siipply.  sumption 

28.438  25,.580 

30,456  28,.596 

30,fi89  28,854 

37,738  32,388 

43,224  35,099 

51,868  43,100 

49,331  39,700 

49,233  42,600 

52.626  46,500 

43,074  34,31X) 

52.909  43,900 

49,076  4?. 700 

.58,0,57  45.3rK> 

mjm  .50,200 

65J0O  58,100 
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GERMAN  COPPER  TRADE. 

The  foUowing  table  is  baaed  upon  the  compilations  of  the  Metallegescll- 
schaft  iind  Metallurgische  GeselLschaft  A.-G. : 

{Metric  Tons.) 

Pro-         Gross  Net  Con- 

Yeir.  duction.  Imports.  Supply.  Exports.  Supply.sumption 

1884 18,113  13,819  31,932  6,906  25,026  25,000 

1885 19,928  13,168  33,096  5,706  27,390  27,250 

1886 19,314  11,913  31,227  6,510  24,717  25,000 

1887 20,192  12,427  32,619  5,154  27,465  27,250 

1888 21,017   8,082  29,099  4,530  24,569  24,500 

1889 24,160  29,643  53,803  7,135  46,668  46,500 

1890 24,427  31,408  55,835  8,428  47,407  47,000 

1891 24,092  34,182  58,274  6,247  52,027  52,000 

1892 24,781  32,498  57,279  6,598  50,681  50,000 

1893 24,011  38,455  62,466  7,517  54,949  55,000 

1894 25,722  37,032  62,754  6,609  56,145  56,000 

1895 25,777  44,365  70,142  6,329  63,813  64,000 

1896 29,319  56,814  86,1^3  5,996  80,137  80,000 

1897 29,408  67,573  96,981  7,18;^  89,798  90,000 

1806 30,695  73,291  103,986  6,972  97,014  97,000 

1809 34,634  70,091  104,725  7,061  97.664  98,000 

1900 30,929  83,503  114,432  5,505  108.927  107,000 

1901 31,317  58,620  89,937  5,097  84,840  8.5,000 

1902 30,578  76,050  106,628  4,678  101.950  100,000 

1903 31,214  83,261  114.475  4.333  110,142  110.000 

1904 30,264  110,231  140,495  4,223  136,272  135,000 

1905 31,717  102,218  133,935  5,958  127,977  130,000 

1906 32,275  126,066  158,341  7,243  151,098  150.000 


AUSTRO-HXJWGARIAN  COPPER  TRADE. 

The  following  table  is  based  on  the  figures  of  the  Metallegesellschaft  und 
Metallurgische  G^Uschaft  A.-G.: 

(Metric  Tons.) 

Pro-                     Gross  Net  Con- 
Year,                             duction.   Imports.  Supply.  Exports.  Supply,  sumption 

1892 1,295       8,644       9,939  342  9,597     

1893 1,396     11,822      13,218  434  12,784     

1894 1,726     13.383     15,109  255  14,854     

1805 1,276     11,747     13,023  151  12,872     

1896 1,366     13,666     15,032  228  14.804     

1897 1,426     15,926     17,352  159  17,193  17,000 

1898 1,343      17,442     18,785  173  18,612  18,300 

1899 1,479     16,185     17,664  534  17,130  16,500 

1900 1,200     18,970     20,170  471  19,699  18,700 

1901 1,150     17,504     18,654  435  18,219  18,200 

1902 1,350     18,256     19,606  436  19,170  19,200 

1903 1,400     18,704     20,104  1,226  18.878  18,700 

1904 1,463     22,532     23,995  747  23,243  23,100 

1905 1,439     22,535     23,974  1,253  22,721  21,900 

1906 1,457.     24,488     25,945  1,271  24,674  24,200 
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RUSSIAN  COPPER  TRADE. 

This  table  is  based  upon  the  compilations  of  the  Metallegesellschaft  und 
Metallurgische  Gcsellschaft  A.-G. : 

(Metric  Tons.) 

Pro-                       Gross  Net  Con- 
Year,                             duct  ion.    Imports.  Supply.  Exports.  Supply,  sumption 

1892 4,978       6,568     11,546     11,546  11,500 

1893 5,100       8,756     13,856     13,856  13,750 

1894 5,409       6,066      12,075     12,075  12,250 

1895 5,854       8,100     13,954     13,954  14,000 

1896 5,832     12,433      18,205     18,265  18,000 

1897 6,941      12,507      19,448     19,448  19,500 

1898 7,291      14,450     21,741      21,741  22,000 

1899 7,533      11,100     18,633     18,633  18,500 

1900 8,100     12,300     20,400     20,400  20,500 

1901 8,100     10,900     19,000     19,000  19,000 

1902 8,800     17,500     20,300     26,300  26,250 

1903 10,500      14,450     24,950     24,950  25,000 

1904 10,900     20,300     31,200     31,200  31,250 

1905 8,900      18,700     27,600     27,600  27,500 

1906 10,600     16,000     26,600     26,600  26,500 


ITALIAN  COPPER  TRADE. 

This  table  is  based  upon  the  compilations  of  the  Metallegesellschaft  und 
Metallurgische  GescUschaf t  A.-G. : 

(Metric  Tons.) 

Pro-  Gross  Net  Con- 

Year,  duction.  Imports.  Supply.  Exports.  Supply,  sumption. 

1892 2,564       2,139       4,703  168  4,535       4,500 

1893 2,371       3.043       5,414  157  5,257       5,250 

1804 2,670       3,706       6,376  32  6,344       6,250 

1S95 2,375       4,350       6,725  84  6.641        6,750 

1890 2,842       4,509       7,351  383  6,968       7,000 

1897 2,980       5,032       8,012  222  7,790       7,750 

1898 3,230       5,028       8,258  462  7,796       8,000 

1899 3,032       5,006       8,038  1,355  6,683       6,500 

1900 2,797       6,224       9,021  676  8,345  6,250 

1901 3,483       5,982       9,465  100  9,365  9,500 

1902 3,863       7,050     10,913  165  10,748  10,500 

1903 3,620       6,096       9,716  162  9,554  9,750 

1904 3,593     11.492     15,085  180  14,905  16,000 

190.3 3,578     13,795     17,373  170  17,203  17,250 

1906 3,600     15,350     18,050  450  18,500  18,250 
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USCELLANEOUS  EUROPEAN  COPPER  TRADE. 

This  table  is  based  upon  the  compilations  of  the  Metallegesellsohaft  und 
Metallurgische  Gesellschaft  A.-G.  It  includes  Sweden,  Norway,  Denmark, 
Holland,  Belgium,  the  Balkan  States  and  Spain  and  Portugal,  but  does  not 
include  copper  production  of  the  two  latter  named  countries: 

{yfetric  Tons.) 

Pro-  Gross  Net  Con- 
Year,                             duction.  Imports.  Supply.  Exports.  Supply,  sumption. 

1892 1,400  1,100  2,500  2,500  2,500 

1893 1,600  1,400  3,000  3,000  3,000 

1894 1,600  1,400  3,000  3,000  3,000 

1895 1,500  1,400  2,900  2,900  2,900 

1896 1,700  1.400  3,100  3,100  3,100 

1897 1,700  2,500  4,200  4,200  4,200 

1898 1,500  2,700  4,200  4,200  4,200 

1899 2,300  2,800  5,100  5,100  5,000 

1900 2,500  3,600  6,100  6,100  6,000 

1901 3,100  5,200  8,300  8,300  8,500 

1902 6,200  5,300  11,500  11,500  11,250 

1903 8,000  4,500  12,500  11,900  12,000 

1904 7,000  7,000  14,000  14,200  14,000 

1905 7,700  8,000  15,700  ......  15,000  15,000 

1906 7,100  8,000  15,100  15,400  15,500 

WORLD'S  CONSUMPTION  OF  RAW  COPPER. 

This  table  is  based  upon  the  compilations  of  the  MetallegescUschaft  imd 
Metallurgische  Gesellschaft  A.-G.: 

(Metric  Tons.) 

Country.  1895.     1900.     1902.     1903.     1904.     1905.     1906. 

United  States 118,835 168,400213,400236,100211,400  276.300  300,000 

Germany 63,813 108,900 102,000 110,100 136,200 128,000 151,100 

Great  Britain 91,551 108,500 120,000 107,600  127,900 103,300 107,600 

France 38,174   51,600   53,400   48,600   56,600   56,400   65,500 

Asia.  Africa,  Australia    8,000   10,200   17,200    17,600   38,800   73,000   28,000 

Russia 14,000   20,400   26,300   25,000   31,200   27,600   26,600 

Austria-Hungary....  12,872   19,700    19,400    18,900   23,200   22,700   24,700 

Italy 6,641      8,300   10,700     9,600   14,900    17,200   18,500 

Belgium 5,000     6,300     6,700     6,100     7,800     8,600     9,000 

Misc.  Europe 1,800     2,100     2,400     3,400     4,000     4,000     4,000 

Holland 2,400     2,400     2,400     2,400     2,400     2,400     2,400 

Misc.  America 700     1 ,300     2,000     1 ,700     2,400     1 ,900     2,200 

Totals 363,786508,100575,900687.100656,800721,400739,600 
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AVERAGE  AMERICAN  AM>  ENGLISH  PRICES. 

The  following  table  of  average  annual  prioes  of  copjier  in  England  and 
the*  Unitfd  ♦Stiitts  is  based  upon  the  Nnw  York  price  for  Lake  copper  and 
the  London  price  for  Stmidard  copper.  The  laat  two  columns  give  the  Amer- 
ican pricf'B  in  cents  and  fractions  and  the  English  equj\*alent  in  sterling. 
English  prices  are  for  long  tons  of  2,240  pounda,  and  Amenciin  prices  for 
pounds  avoirdupois,  the  biat  column,  gi\ing  English  equivalent  of  the  Amer- 
ican prices,  being  figured  in  long  tons. 

r~ English  Prices. .  /—American  Prices.-^ 

Year,  Lowest.      Highest.  Fluctuation.  Average,    Average  Average, 

£  B.  d.  £  8.  d,  £  s.  d,  £  s.  d.   Cents.  £  a.  d. 

1880. 54  10  0  74  0  0  10  10  0  62  14  7  2lti    99  0  8 

1881 .,.57  0  0  72  10  0  15  10  0  61  16  9  IBA    84  0  8 

18K2 ...63  0  0  7J  10  0   8  10  0  66  10  5  19^    86  6  11 

1SH3 .57  0  0  67  10  0   9  10  0  62  17  11  16^    76  3  7 

18S4  ,, 47  5  0  58  0  0  10  15  0  53  17  6  13     59  19  0 

1HS5 38  ]0  0  61  12  6  23  2  6  43  11  0  10,67   49  6  5 

IH8G .38  10  0  43  15  0   5  5  0  40  1  8  llA    51  110 

18K7  .......38    76855    0     46  17     64606     13.85      64    0    0 

1K8M 73  0  0  105  0  0  32  0  0  81  M  3  16,78   77  10  1 

1SH9.,. 35  0  0  80  0  0  45  0  0  49  14  8  13.49   62  6 '^ 

]Hm 46  10  0  6112  6  15  2  6  54  5  3  15  60   72  110 

1S91  .......44  1  3  56  10  0  12  8  9  51  9  4  12,76   58  19  1 

ls>J 43  10  0  47  18  9   4  8  9  45  13  2  11.56   53  8  4 

]s»>! 40  12  6  46  16  3   6  3  9  43  15  6  10.75   49  13  10 

1894 37  17  6  43  0  0   5  2  6  40  7  4   9.52   44  0  0 

1895 .38  13    9    47     8    9      8  15    0    42  19    7     10.73      49  12    0 

ISM .40  10    0    50    8    9      9  18    9    40  18    1     10.98      50  14    9 

1897 47     0     0    51    15    0       4  15     0    49     2     6     1136       52  10    2 

1S9S,.......49     5    0    57    8    9      8    3     9    5116    7     12.05      55  13  10 

1K99 58     1     3     79     2     6     21     1     3     73  13     9     17  76      82     Oil 

1900 .70  14     2    78    7     1       7  12  11     73  12    6    16.65      76  18    2 

19tJl 47    0    0    72  17     6     25  17    6    66  19    8     16.72      77     4    7 

1902 ,.47  10    0    56  15    0       9    5    0    52  11     5     12  16      66    3    8 

1903 53  13     76407     10    70    58    32     13.72      63    4    8 

1904... 55    5    0     08    7     0     13     2     6    62  12    2     13.01       60    2    6 

1905 ...64     2    6    SO  12     6     16  10    0    69    9    2     15.89      73     7    9 

1906 78     5     1   105     4     3     26  19     2     87     8     6     19.62       90     4  10 

1907 5.5    0    0  113     0    0     58    0    0    84     0    0    20.00      91   19  10 

PRICE  OF  ELECTROLYTIC  COPPER. 
The  foUowine  table  gives  the  average    monthly  prit^eo  of  electrolytic 
wire-bars,  on  the  New  York  Metal  Excliaiige,  for  the  yeare  named: 

Month.  190O.  1903.  1904.  19a5.  1906.  1907. 

Januar>' 16  250  12.250  12.670  15.150  18.310  24.404 

February- 16.250  12  885  12  415  15.200  17.869  24,869 

March 16  2.tO  14,510  12.640  15,200  18.361  25.065 

April 16.875  14.890  13.185  15.180  18.375  24.224 

May 16.750  14.875  13  080  15.000  18-475  24  048 

June.. 16.2.50  14.640  12  650  15.000  18.442  22,665 

July 16.2,50  13.700  12.675  15.110  18.190  21.130 

Auinist 16  375  13,375  12  6;i(>  15.875  18,380  18.356 

September.... 16  500  13  660  12.700  16,225  19.033  15.665 

October. .,  16  625  13.260  13.140  16.500  21.203  13.169 

Novprrd>er.    .  , 16  625  13  15r>  14  425  16.845  21.833  13.391 

D^'-rnl-r  16  625  12.290  11,890  18.590  22.885  13.163 
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»H,  tow  AND  AVERAGE  PRICES  OF  LAKE  COPPER. 
1860-1007, 


'Highest.- 


-Loweat,- 


Price,         Montb, 


24,000 

27.000 

32  875 

38.750 

-.  55  000 

50.  M) 

42.0(M) 

.- 29.2.50 

24.500 

27.000 

23  375 

27.000 

44-000 

35.000 

25  000 

23,875 

23.2,50 

20.500 

..,  17.625 

21,750 

.. . 25.000 

20  375 

:^,375 

,  18  J25 

15.000 

.-  11.875 

12.125 

U-.... 17  750 

•  •., 17  600 

17.500 

17.250 

15  000 

12.375 

12.500 

.,,... 10-250 

12.250 

12.000 

12.000 

.......,,,,  13  250 

19.375 

, 17.250 

17.000 

13.500 

15,375 

15  375 

18  875 

24  000 

, 26.250 


January 

iX'Ccnifjcr 

November 

December 

Jiily 

January 

January 

January 

Dereniber 

Febnaary 

NoveinlK:rr 

r>eeen  i  bcT 

.\pril 

Jamiary 

J,'4niiar>' 

September 

January 

Febniary 

Jajjuary 

November 

January 

December 

January 

January 

I3ecember 

February 

Decern  l3«^r 

Decern  IxT 

November 

January 

Jtily 

Januaiy 

I>ecemix*r 

January 

January 

Aui^st 

June 

January 

Decern  wr 

April 

April 

January* 

February 

March 

November 

December 

December 

March 


Price, 
19.750 
17.50(^ 

20  7.50 
29  OCX) 
aO.fXK) 
28  000 

26  5(K) 
21,500 
21.5(X> 
21.500 
HI  IJOO 

21  2.50 

27  125 
21  tOI 
19  IKK) 
21  .5(XJ 
18.7.50 
17.5<K> 

15  5<:kj 

15  500 
17  875 

16  OOCJ 
17-875 
14  875 
11,000 

9.800 

10  000 

9-950 

15.8,50 

11,000 

14  (XHI 

10  2.5i» 

10  500 

9,600 

9-0t)0 

9.375 

9.750 

10.7.50 

n  rXKl 

13  2.50 

16,000 

13  000 

11,000 

12  000 

12  250 

IS.IXK) 

17-875 

12.500 


Month. 


-Average.— ^ 


December 

22.875 

July 

22.2,50 

May 

21.875 

July 

33.875 

January 

47  000 

July 

39.250 

November 

34.250 

Df^eemlxr 

25  375 

January 

23  000 

Dt^ceniber 

24  250 

Marcli 

21 . 188 

April 

24.  125 

January 

>5.563 

NovrniDer 

28.000 

Augrust 

22.000 

January 

22.688 

Aiij^ial 

21  000 

December 

19.000 

OctobtT 

16,563 

January 

18.626 

June 

21  438 

July 

18.188 

April 

19  125 

November 

16  ,500 

December 

13-000 

May 

10.838 

May 

11  063 

May 

13.850 

January 

IG  775 

Septeinber 

13  490 

March 

15  TiOU 

Deeeinber 

12.700 

February 

11.560 

August 

10.750 

June 

9.520 

April 

10.730 

J^muiiry 

10.980 

NoveJulber 

11,360 

January 

12,050 

Janvmrj' 

17.760 

Febniary 

16.650 

Decern  l>er 

16,720 

.Trnni.HV 

12  160 

i 

13,720  J 

J      '   1      .    ■,' 

13  010  1 

May        ' 

February 

October 

i 

120B 


THE  COPPER  HANDBOOK. 


MONTHLY  PRICES  OF  LAKE  SUPERIOR  INGOT  COPPER* 


Year. 


January*   February.   March. 


^ 


I860... 
IS61... 

1862,.. 
1803... 
18(>4... 
1865.., 
1866... 

1869... 

1870.., 

!871... 

1872... 

1873... 

1874... 

1875... 

1870... 

1877... 

1878.. 

1S79.. 

1880., 

1881.. 

1882,. 

1883.. 

1884,. 

IR8.5.. 

1SS6. . 

1 S87 . . 

1S,S.S„, 

1889. . 

1890.. 

1891,. 

1892.. 

1893.. 

1894., 

1H95.. 

1896.. 

1897., 

1S9S.. 

189<l.. 

1900,. 

19(JK. 

1902,. 

1903 

1904 

HK)5.. 

1906,. 

1907.. 


»»  r « ■  »  * 


24 
20 

28 
3S 

4U 

50i 

42 

291 

231 

2i5i 
■>.> 

22i 

28i 

35 

25 

23^^ 

23j 

19i 

17! 

16 

26 

19i 

201 

181 

15 

Hi 

U| 

12 

17i 

17i 

141 

15 

11 

12i 

lOi 

10 

m 

12 
U 
17 
16i 
17 
II 
12J 
il3 

m 

19 
25j 


'23i 

19 

27 

31 

39 

46 

38 

27 

2U 

233 

21  i 

■^71 

■m 

■23 
19 
171 

151 
2ti 

m 

18 

m 

Wi 
lU 
lU 
l-'iS 

Ui 

lOi 

10 

ej 
Hi 

10  A 
131 

m 

17 

13 

12} 

12i 

15* 

18* 

25 


24 

m 

28 

37 

42 

46 

38 

27i 

24 

27 

2U 

221 

m 

35 

25 

•221 

22} 

20i 

17i 

15} 

24i 

lOi 

20 
I7J 
15 
Hi 

Mi 
lU 

10} 
14} 

MI 
IDf 
12} 

10 

11} 

13 

m 

18i 

lOJ 

17 

12} 

13} 

12} 

151 

181 

26i 


23} 
19 
25 
35 
41} 
44 
35} 
27i 
•22} 
20 
20? 
211 
28} 
34 
24} 
21} 
•2'2} 
l«i 
17* 
15} 
24 
19} 
19 
17} 
M* 
I  OS 
lit 
lOi 
16 
ICt 
14} 
14} 
10} 
12 
95 
9} 
10 
U 

"J 

17 

16 

17 

13} 

12} 

12} 

|5i 

■25J 


April. 


231 

191 

25 

37 

42J 

444 

35i 

27i 

24 

26 1 

20} 

22 

30i 

35 

24  J 

21} 

221 

lOi 

II! 

24 

m 

19} 

171 

15 

11} 

"i 

10} 

15} 
14} 

H» 
12 

12 

I! 

Hi 
lU 

12 
18 

17 
17 

log 

13 

I5i 

18i 

261 


23 
191 

23 
31 

nj 

34 

29i 

24 

231 

24 

19 

21§ 

28  a 

341 

24 

2U 

22* 

19 

15} 
22J 
19 

m 

171 
Hi 


23i 

i9i 

23 
31 
44 
35 
30 
24i 
241 
24 
19} 
21i 
44 
34i 
5 
21} 
221 
19i 
17 
16 
22i 
19 
18i 
16 
15 


May. 


m  Hi 

11«  Hi 

10}  104 


1518 

15 

14 

m 

lOf 

Hi 

93 

^ 

101 

III 

17} 

m 

17 

12} 

13} 

12} 

151 

18} 


10 

14} 

13} 

12 

11} 

St 

U 

11} 

12} 

19| 

17} 

17 

12 

15} 

13| 

151 

18} 


25}  i251 


23 

19 

21} 

30 

42} 

34 

28* 

■23} 

23} 

23} 

19} 

21} 

30} 

30} 

24} 

21} 

■to 

19} 

IGi 

15} 

21 

18} 

17i 

15} 

14} 

1«.\, 

Hi 

10 

16 

15} 

14} 

131 

11} 

lU 

9[ 

9 
10 
11 

111 
IS 

17 
17 

12} 

m 

13 
151 
18} 
25} 


23} 

19} 

21} 

30} 

44 

34 

31 

24} 

24} 

24} 

m 

21} 

42 

33} 

•25 

•23} 

22} 

19} 

10} 

16} 

21 

m 

18} 
16 
14} 
11} 

Hi 
10 

16} 
12} 
15} 
13} 
12} 
llj 

lof 

11} 

11} 

12} 

191 

17} 

17 

12 

15} 

131 

15 

m 

25} 


22} 
19} 
•20J 
30 
43 
30 
9 

;4 

'4 

23J 
iU 
21| 
3« 
32 
•244 

•4 

21 
19 
10} 
16 
18 
18} 
18 
15J 
14| 
lOi 
10 
918 
16A 
12 
14{ 
12| 
12 
11 


I 

10} 

12 

18} 

16} 

17 

12} 

14} 

13 

15 

18} 

•25* 


June, 


22} 

10 

•23 

30} 

49 

;»} 

33 
24} 
4 
23} 
20* 
•21} 
34} 
31} 
24} 
23 
21 
19i 
I6| 
16} 
18} 
18} 
18} 
15J 
14} 
11} 
10* 
10} 
16} 
121 J 
16} 
13 

llj 
11 

lo! 
11} 

lU 

18} 

16} 

17 

12} 

15} 

13* 

15 

181 


21} 

IS 

20} 

30 

44 

•28} 

31 

24 

■23} 

22 

19 

21i 

33 

241 

23 

19i 

19 

i6i 

151 

161 

IS 

15 

14 

11 

10 

10 

l<Wi 
12 
151 
121 

lit 

9 
lOJ 

11) 
10} 

llf 

17} 

tftl 

17 

I2f 

14 

12i 

15 


I 


J 
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MOHTHLT  prices  of  lake  SXTPERIOR  ingot  copper.     (Continued.) 

{J  ufy- Decern  fjer,) 


Year. 


July 


a 


August.     SejiiJ^mber,    October.      NovMnber.  Decern bf*r 


3 
» 

J_ 

19J 
22J 

asi 

2^ 
2ai 

21i 

22^ 

24i 

30* 

23 

231 

174 
15| 
21 
18} 


11 

11^ 

111 

His 

17A 

14 

15 

m 

12J 
10| 

94 

10 

lli 
10} 

I6i 

16i 

13 

12 

12 

Hi 

17| 

221 

I3t 


I860. 

imi. 

1862, 
IS63. 

1S54. 
18«5. 
1866. 
1867. 
1868. 
1869. 

mil. 

1872, 
1873. 
1874. 
1875. 
1876. 
1S77. 
1878. 
1870. 
1880. 
1881, 
1882, 


1184, 
1885. 
1886. 
1887, 
1888. 
1889. 
1890, 
1891. 
1832. 


1894, 
1895, 

1896. 
1897. 
1898, 
1809. 
1900, 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


211 
18 

24i 
32 

m 

301 

33i 

26 

24i 

22} 

20J 

22} 

34 

29 

H 
23 

20 
19} 
16} 
16} 

m 
m 
m 

H} 

11} 

10} 

lOf 

16^ 

12 

17} 

if! 

10} 

.?! 

Hi 
Hi 

m 

18} 

i(>i 

17 
12 
14i 

m 

'M 

2^ 


214 

17i 

22} 

29 

49 

2S 

31 

24 

m 

211 

m 

33 

26t 

20 

221 

19} 

19 

16 

16 

18  4 

16 

m 

15 
13 

10 
10 
10} 

mi 

12 

16} 

12} 

11} 

10} 

9 

10} 
II 
11 

11} 

18} 

16} 

16| 

12} 

13 

128 

15 

18} 

22i 


21} 

19 

24} 

31 

52} 

32 

31 

26} 

24} 

23} 

21  i 

23 

35 

m 

21 

23i 

19} 

19 

16 

161 

19} 

m 

18} 

15 

14 

lU 

10} 

10} 

17 

12 

m 

121 

m 

10| 

9| 

12} 

11! 

18" 

16:. 

16) 

111 
13| 

m 

m 
m 


21} 
I7i 

24 

29 

50 

30} 

30 

25i 

24 

21 J 

20} 

22i 

32} 

27 

19 

23 

181 

I7i 

16 

16 

19 

161 

18} 

15 

131 

U 

10 

101 

161 

12 

17 

12 

111 

n 

9 

lU 
lOi 

11 
Hi 

18} 

16} 

16} 

12} 

13 

12| 

15} 

18} 

■20 


20} 
27 
32} 
52} 
32} 
3H 
271 
24 
3 
21} 
22i 
351 
27 
21} 
23| 
21 
IE} 
161 
17 
ISJ 

18* 
181 
151 
131 
Hi 

tit 
11 

I7i5> 
12 
17 
12} 

111 

91 

93 
12} 
lOi 

ta 

18} 
16i 
16} 

lU 

13} 

13 

16} 

20} 

191 


211 

19 

241 

31 

47} 

31} 

30} 

26} 

23f 

22 

20} 

22} 

33 

25} 

21 

23} 

18} 

17| 

16 

16} 

1S| 

16} 

18 

m 

13 

1043 
101 

lOf 

16A 
11 
17 
12} 

'It 
9} 
12 
10} 

m 

12} 

isl 

16} 
161 

12} 
13} 
12} 
16} 

m 
m 


22 
20} 

m 

341 

48 

33 

31 

26} 

24 

22} 

21} 

23i 

34} 

25} 

22} 

231 

21} 

18 

16 

181 

m 

Hi 
UJ 

m 

u 

t6| 

m 
111 

9} 
9i 
12 
lOi 

lU 
Hi 
181 
16i 

mi 

n\ 

H 

14 

16i 

22i 

I5i 


2U 

20 

27 

321 

47 

32) 

30f 

22} 

23 

">•> 

31i 
23i 
31  i 
24 
21 1 
23 

i7i 

m 

IS 

m 

18 

18 

»5t 

12J 

101 

lU 

17/« 

11 

16} 

"i 

11  ."b 

9j 

9i 

11} 

n 

17 

16} 

16} 

12J 

13 

12i 

16) 

20} 

12^ 


21  i 

22] 

321 

38) 

49 

45J 

30} 

23 

24 

22i 

23} 

24} 

32} 

24 

23} 

•23} 

204 

17} 

15! 

21} 

m 

19 
18} 
13 
13 

Hi 

12 

HIS 
17il 
13} 
1»} 
lli 
12 
10} 
9J 
11« 

Hi 

11 

11} 

17} 
17 

16M 

in 

13} 

155 
17} 

22} 

Mi 


20} 
20} 
30i 
34i 

47 
33 


22} 

22 

21} 

23} 

30} 

21 

221 

■23 

20 

17J 

15} 

21 

18} 

18} 

18 

Hi 

12} 

lOi 

Hi 

nih 

17} 

11} 

16} 

11 

11} 

91 

91 
II 

lOJ 

10} 

12} 

17 

16} 

I6ii 

12 

12} 

m 

16} 
22} 
13}  ] 


20} 

27 

31} 

38) 

50 

45} 

29 

23 

24} 

22 

22| 

27 

32} 

25 

231 

23i 

20 

17} 

16 

21} 

19f 

20} 

18 

15 

12} 

11} 

12} 

17} 

17A 

14} 

16 

151 

10} 
10 

u 

Hi 

11 

121 

17 

17 

17 

m 
m 

18} 

24 

14 
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CONVERSION  TABLE  FOR  AMERICAN  AND  ENGLISH  PRICEa        ^ 

TUs  table 

gives  the  ccjiiivalents,  in  American  and 

English 

currency,          1 

for  the 

prices  of  copper,  from  £35  to  £150  jn^r  ton.     The  American   baKis  of     ^J 

weight 

IS  the  avoirdupois  pound;  the  Englisfi  btxsk  \s  the 

long  t'On  of  2,240    ^H 

pountlfi  avoirUupoia.     The  rate  of  exchange  Is  figunxl  at  £  I  =$4,85: 

^H 

{Pounds  Sterling  and  Cents.) 

^H 

£35.., 

. .  7.58c. 

£64.... 13.86c           £  93,.. 

,20.14c. 

£122,. 

..26,4Ic.    ■ 

£36... 

..  7.80c. 

£65....  14.07c.          £  94.., 

.20.35c. 

£123., 

..27.63c.    ■ 

£37... 

,  8.01c. 

£66.,..  14.29c.          £  95.., 

,.  20.57c. 

£124.. 

..27,85c.    H 

£38... 

.  a23c. 

£67....  14.51c.          £  96.., 

.20.79c. 

£125.. 

,. 27.06c.  .■ 

£39.,, 

.  8.45c. 

£68....  14.72c.          £  97.., 

.21.00c. 

£126.. 

,.  27.28c.     ■ 

£40,.. 

.  8.6<5c. 

£69....  14.94c.          £  98,,, 

.2L22c. 

£127.. 

..27.50c.     ^^ 

£41... 

.  8.88c. 

£70....  15.16c.          £  99... 

.21.43c 

£128.. 

.  .27.71'*,           1 

£42... 

.  9.10c. 

£71....  15.37c.          £100.., 

.21.65c. 

£129.. 

.  .27  93c.           1 

£43... 

.  9.31c. 

£72.. -.15.59c.          £101... 

.2 1.87c. 

£130.. 

.'/2S.UC.    a 

£44... 

.  9.53c. 

£73....  15,81c.          £102... 

,.  22.08c. 

£131.. 

..28.36c.    V 

£45... 

.   9,75c. 

£74 16.02c.          £103,., 

.22.30c. 

£132,. 

..28.58c.     ^ 

£46... 

.   9.96c, 

£75....  16.24c,          £104... 

.22,52c. 

£133.. 

.  .28.80c.          J 

£47... 

-lO.lSc. 

£75 16.46c.          £105... 

.22.73c. 

£134.. 

..29.01c.    ^ 

£48... 

.  10.39c. 

£77,...  16.67c.          £106.., 

,22.95c. 

£135.. 

.  .29  23c      ^H 

£40.., 

.10.61c. 

£78....16.S9c.          £107... 

.23.16c. 

£136.. 

..29:45c;    ■ 

£50... 

.10.83c. 

£79....17J0c.          £108... 

,23.38c. 

£137.. 

..29.66c.    ■ 

£51 . . . 

.11,04c, 

£80.,..l7,32c.          £109... 

.23.60c. 

£138. . 

..29.88c.     ■ 

£52... 

.11,26c. 

£81 ....  17.54c.          £110... 

.23.82c. 

£139. . 

..30,10c.          1 

£53... 

,11.48c. 

£82,...  17.75c.          £111... 

.24.03c. 

£140.. 

.  .30.31c.          J 

£54... 

.11.69c, 

£83.  ...17.97c,          £112... 

,24.2.5c. 

£141., 

,.  30.53c.    ^ 

£55... 

.1 1.91c. 

£84 18,19c.          £113... 

.24.47c. 

£142.. 

.  ,30.75c,     ^H 

^^^K~ 

£56... 

.12.12c 

£85,..,  18.40c,          £114... 

.24.6SC. 

£143.. 

..30'.96c!     ■ 

£57.,. 

.12,34c. 

£86....l8.62e.           £115... 

,24.90c. 

£144,. 

..31,18c.     ■ 

£58. . . 

.12.56c. 

£87....  1 8,84c.           £116... 

.25.12c, 

£145.. 

..31.39c.    ■ 

£59... 

.12.77c. 

£88 19.05c.          £117... 

,25.33c. 

£146.. 

..31.61c.    ■ 

£60... 

.12.99c. 

£89....  19.27c,          £118... 

.25.55c, 

£147.. 

..33.83c      ■ 

£61 . . . 

.13.21c. 

£90,,,,  19.49c.          £119... 

,25.77c. 

£148. . 

..34.04c.    ■ 

£62... 

.  13.42c. 

£91.,..  19.70c.           £120... 

.25.98c. 

£149.. 

..34.26c,     ■ 

£63... 

.  I3.G4C. 

£92... -19.92c.           £121.., 

,26.20c. 

£150. 

^  .32.4SC.     H 

PROPORTION  OF  COPPER  TO  AMERICAN  METAL  PRODUCTION.          ■ 

Yeiir. 

Total  Valw                       Total  Value  of 

PrwiucUoij  of      ] 

?crr    of  Cop.               ' 

Het^ic  ProducUi.              Copper  Pi\)duttiuQ. 

Coppci 

r  in  Pooads. 

Iter  Viiluo. 

1888.., 

$253,731,822             $  33,833,954 

231,270,622 

13.3 

1889,. 

267 ,247 ,03:^                 26.907,809 

231,246,214 

10  0           1 

1890. , . 

305  735  670                30  848  797 

265  115  1.33 

10  1 

1891... 

300,232,798                 38,4.55,300 

295,812,076 

12.1 

1892.. 

307,936,189                37,977,142 

352, 

971,744 

12.3      _i 

1893.. 

2.^0,207,406                32,054 ,601 

339,785,972 

12.8    fl 

1894.. 

218,382,494                33,141,142 

364,866,808 

15.2    ■ 

1895.. 

282,149,808                38,682,347 

392, 

6:i9,964 

13,8     ^ 

lS9<i.. 

287,860455                 49,456,603 

460,061,130 

17.2          J 

^H ' 

1897.. 

302,531,147                 54,080,180 

494.078.274 

17  9    ^ 

1898.. 

343,748,268                 61 ,865,276 

526,375,."^91 

18  0    ■ 

1899.. 

525J97,557               101,222,712 

581, 

319,091 

19  0    ■ 

1900.. 

550,425,286                 98,494, OliO 

602. 

81.18,839 

17.9    ■ 

19f)l.., 

524,873,284                 86,629,266 
642,258,584                 76,568.954 
624,318,008                 91  ,,506,006 

601J99,S86 

16.5    ^M 

1902.. 

659,508,644 

11.9    ^H 

1903.. 

698.044,517 

15.3    ■ 

1904 

542,081 ,983               105,629,845 

812. 

537,267 

19  5    ■ 

1905 

702,453,101               139,795,716 

902, 

0r)7,S43 

19  9    ■ 

1906.. 

886,110,856              177^595,888 

917. 

086,889 

20.0    H 
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PRICES  AHD  SALES  OF  AXERICAM  COPPER  SHARES. 

^ 1903. ,        , 

Company.                  Highest.  Lowest.  Sales.  Highest. 

Adventure $18.00  I  2.00  50,070  I  7.87 

Allouez 7.50  3.13  152,262  21.00 

Amalgamated.  ...     79.50  35.50  1,717,341  82.75 

Anaconda 31.12  15.63  7,791  29.75 

Arcadian 6. 13  .75  92,842  3.00 

Arnold 95  .25  4,582  1.50 

Atlantic 15.00  7.00  34,087  22.25 

Bingham 39.00  20.00  126,200  38.75 

Boston  Cons 7.87 

British  Columbia  .       7 .  50  2 .  50  2,018  3 .  75 

Calumet  &Heclfi..  550.00  400.00  5,371  700.00 

Centennial.        ...     31.75  12.00  301,086  33.00 

Copper  Range.  ...     75 .  00  37 .  00  1 ,226,030  74 .  50 

Daly-West 48.56  30.50  46,749  36.50 

Elm  River 5.38  2.00  67,078  4.00 

Franklin 14.00  6.75  23,377  15.00 

Granby 5.25  3.63  53,639  5.88 

IsleRoyale 17.50  5.00  44,485  35.50 

Mass 18.00  3.00  65,717  10.00 

Mayflower '  2.50  .50  15,634  2.00 

Michigan 11.50  4.50  29,087  11.00 

Mohawk 58.00  31.00  120,526  57.75 

Montreal  &  Boston      2.88  .55  88,432  1.62 

National 125  .76  820  2.00 

Old  Colony 2.50  .50  20,106  2.50 

Old  Dominion.  ...     23.50  3.75  119,849  29.00 

Osceola 79.00  43.00  83,419  98.00 

Parrot 34.00  16.00  59.512  33. 50 

Phcenix 7.50  2.75  23,522  5.00 

Quincy 126.50  80.00  6,438  125.00 

Rhode  Island  ....       3 .  75  .75  15,815  3 .  00 

Santa  Fe 3.00  1.00  42,370  3.50 

Shannon 15.00  7.00  133^571  10.50 

Tamarack 189.60  75.00  15,239  140.00 

Tecumseh 1.80  .40  7,505  4.26 

Tennessee 33.00  17.26  11,030  43.26 

Trinity 14.00  4.00  135.573  18.50 

United  Copper  .. .     32.75  4.00  6.520  7.00 

United  States 28.75 

Utah  Cons 33.63  22.00  400,247  47.00 

Victoria    9.00  1.50  52.926  6.37 

Washington 50  .15  2,240  1.00 

Winona 13.50  5.50  181.253  13.60 

Wolverine 77.00  64.00  28,794  110.00 

WTandot 2.88  .76  64^2  3.00 


1 904. » 

Lowest.  Sales. 

I  1.75  55,094 

3.37  258,301 

43.13     

15.37     

.26  30,208 

.16     

7.00  126,120 

19.00  257,516 

6.12  126,859 

3.26     

435.00  4,395 

14.63  202,483 

38.00  684,467 

11.63  106,904 

1.76     

7.87  37,315 

3.00  436,287 

7.00  206,101 

3.00  69,746 

.46  

4.26  48,159 

34.12  111,480 

.40     

.40    

.87  16,723 

9.00  136,134 

63.00  77,537 

21.00  72,217 

.60     

80.00  10,023 

1.00  11,694 

1.12     

6.60  566,011 

94.00  10,236 

.26     

30.00     

4.63  337,610 

6  00     

19.75  633,140 

30.00  1,66U^ 

2.12  ....".. 

.10     

6.00  93,029 

68  00  20399 

.60     
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DIVIDENDS  OF  AMERICAK  COPPER  HIKES. 


Cimuby. 

Grt'cne  Cons 

Hftdley  Cons.. . . . . 

Horn  Silver. ..,.,, 

Iron  Siiv-T 

Kearisarifi' 

Le  Roi  No.  2.  . . . . 

Mammoth 

Minnesota 

Molmwk. 

Montana  O.  P.  Co. 
Mnuntuin.  ...*.,. 
Ntttional.  .....,.- 

Ne  who  use. 

North  Butte 

Old  Donimioii,  . . . 

Oseetila , ,  , , * 

Parrot. ., 

Pewiibic.  .  , 

Phot^nix, ......... 

Quincv  (Mich.) 

Quincv  (Utah).... 

Red  Bird 

Ridge. , .  - 

SuDta  Rita.  «..,.. 

Sh^on 

Snow  Storrn 

Standiird 

Tamarack.. 

Tennesat'L* 

Tnuiountaui 


1  jm^mo 

5,000,000 


Company.  1905, 

Anaconda, S  2,400.000 

Arizona m7:im 

Atkntic 50,000 

Baltic i;2.50,OUO 

Bingliam  &  NewHaven 

Boston  &  Montana. . . .         4,500,000 

BuUwhacker ..... 

Butt<?  &  Boston 

Butte  Coahtion.  .... 
Calumet  dc  Arizona .  - 
Calumet  &  Hecla. . . . 

Cftrisa. 

Cent-ennial-Eureka. . . 

Cent  ral. 

Champion 

ClilT...... 

CohuribuF  Cons 

Colusa- Pa rn)i. .  .  , . 

CopptT  Falls, ....,,,,. 

Dalton  <Sr  Lark. 

Dalv-Wost 218,000 

Uucktown 169,053 

Ferrii^-Haggarty 

Fraiiklin 


1900, 


1907 


S  5,850.000     $  7,500,000 
1,496,1.50         1,994,805 


100,000 
1,000,000 


.432,000 
328,900 


399,991 

1,973,780 

15,nfXI 

40,01XJ 

400,000 


1,620,000 
1,728,000 


3(10,000 


90,000 


240,(MK1 
80.000 


324,000 


600,(K)0 
808,330 


500,000 
140,421 
384,500 
344,775 


2,900,000 
140,422 
0(11  ,.500 
287,313 


150,000 


120,000 


480,000 
218,750 


1,400,(X)0  1,000,000 

22.tHKj 

7,200,000  5,750,0(10 

. . 20,000 


800.000  1,050,000 

2.(K»0,(XK}  3,300.000 

7,0(X),000  6,.5O0,O0O 

25,000     , 


1,200,000         1,000,000 
'.y/..y.'.'.  226,832 


378,000 
328,900 


1,217,430 


80,(XM> 
3(K1,000 


210.000 
80,000 


900.000 
1,212,495 


tjOO.OOO 
2,40tK000 

281,589 
1/249,9.50 

172,398 


600,000    1.250,000    1,350,000 


300,000 
450,000 


420,000 
568,750 


Total. 

$  40,200,000 

11.657,840 

990,000 

3,650,000 

22,600 

55,975,000 

20,000 

1,800,000 

2,450,000 

9,300,000 

105,850,000 

55.000 

2,767,700 

2,130.000 

3,200,000 

2^518,620 

226,832 

1,760,000 

100,000 

350,000 

5,957,000 

1,202,500 

15,000 

1,240,000 

3.371,051 

7.450,580 

15,000 

5,642,000 

4,100.0(30 

160,000 

900.000 

2,140.000 

1,820,000 

1.500,000 

9,437,274 

3,770.250 

320,000 

OIXJ.OOO 

5,S(X>,000 

562,432 

7,035,650 

6,807,649 

1,000,000 

20,000 

18,170,000 

959,370 

72,000 

100,000 

100,000 

450,000 

450,000 

40,000 

9.600,000 

1,225.000 

300.000 
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DIVIDEHDS  OF  AMERICAK  COPPER  MJHES.     (Contmoed.) 

Company.                         1905.  1906.  1907.  Total. 

Tyce 45.000     180.000 

-Lnited  States. 1^2.708  3,598,730  4,851.438 

United  Globe 149.500  149,500 

United  Verde 2.025.000  2.700.000  2.700,000  24.405.680 

Utah  Cons. 1.050.000  1.500.000  2.100.000  7,236.000 

Wolverine 660.000  1.020.000  1.050.000  4,300.000 

Totals -26.581.950  46.716.673  50.889,939  389.884.966 

A                          6.933.000  10.716.153  10,716,153  54,177.433 

Copper  Range 1.536,086  2.302.686  2,302,686  6,5*25.239 

United  Copper 300.000  3.450.000  2,662.500  6,412.500 

Grand  Totals 35,351.036  63.185,512  66,571,278  457,000,138 


TOTAL  LAKE  SUPERIOR  DIVIDEWDS. 

Name  of                    Present  Dates  Paid.      Number  of  Total 

Company.                   Status.  First.  Last.    I>i\'idends.  Amount. 

Atlantic..." a    .  1878  1905  19  990.000 

Baltic 6  1905  1907  7  3,650,000 

Calumet c  1870  1871  3  •  300.000 

Calumet  A  HecU...               b  1871  1907  140  104,900.000 

Central c  18W  1905  31  2,130,000 

Champion 6  1903  1907  47  4,700.000 

Cliff d  1849  1867  37  2,518,620 

Copper  Falls a  1864  1871  3  100,000 

Franklin 6  1863  1894  21  1.240,000 

Hcda c  1869  1871  7  650,000 

Kearsarge e  1890  1897  3  160,000 

Minnesota /  1854  1876  19  1,820,000 

Mohawk h  1906  1907  4  1,500,000 

National a  1861  1872  9  3*20,000 

Osceola 6  1878  1907  60  7,420,250 

Pewabic g  1862  1873  11  1,000.000 

Phcenix a  1877  1877  1  20.000 

Quincy 6  1862  1907  82  17,170.000 

Ridge h  1873  1880  4  100.000 

Tamarack 6  1888  1907  43  9,600,000 

Trimountain b  1903  1903  2  300,000 

Wolverine 6  1898  1907  19  4.500.000 

Totals.  . . : 572  165,088,870 

Copper  Range  Cons.              i  1905  1907  11  6.136,214 

Copptr  Kanp'  Co.                  t  1905  1907  9  1,350,000 

St  Mao  "s  M.  L  Co.              *  18S6  1907  29  3,480,000 

Gmnd  Totals 621  176,055,0^ 

a.  Idle. 

b.  Active, 

c.  Absorbed  by  Calumet  <fr  Heda. 

d.  Absorbed  by  Tamarack. 

e.  Absorbed  by  Osceola. 

/.    Absorbed  by  Michigan. 

a.    Absorbed  by  Quincy. 

h.    Absorbed  by  Mass. 

i.    Not  a  direct  copper  producer. 
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BIVIDEKDS  OF  LAKE  SUPERIOR  HOfES. 

1849^1i872. 

1850.  -    1851. 

$     84,000        S     60,000 


1849. 
Cliff I     60,000 


Totala I     60,000        I     84,000        $     60,000        I     60,0UO 


1853< 

Cliff I     90,000 

Minnesota. 


1854.  1855. 

I    108,000        $     78,000 
90,000  90,000 


Totals S     90,000        %    198,000        $    168,000 


1857. 

Oiff , i    180,000 

Minnesota 300,000 


1858.  1859. 

$    imi.OOO        $    180,000 
300,000  180,000 


1861. 

Cliff , I     80,000 

Minnesota. 100,000 

National , .  80,000 

Pewabic 

Quincy 

Franklin. 

Central 

Copper  Falla 


1862.  1863. 

$     80,000  $    12^,000 

160,000  160,000 

80.000  ._,.,... 

60,000  120,000 

60,000  200.000 

60,000 


Totab.... S  260,000        $   440,000        %   720,000 


1866. 

Oiff I  200,000 

National 40,000 

Qiiincy 160.000 

Franklin 60,000 

Central 50,000 


1866.  1867. 

I   120,000        $     60,000 


50,000 


50,000 


CHff 

Minnesota ... . 

National  ........ 

Pewabic , 

Quincy . . 

FranUin 

Central 

Copper  Falls 

CaiuTOet ......  . . 

CaJnmet  &  Hecla . 

To«ali ...... 


40,000 

'Vo,o66 

100,000 


1870.  1871. 

$ $    100,000 


20,000 
20  OOO 

"  120,666         Holooo 

. .  .  t 20.000 

80,000  50,000 

40,000 

300,000  250,000 

200,000  100,000 

900,000 


%   210,000    I  700.000   51,640,000 


isse. 

$  180,000 
200,000 

i  380,000 

1860. 


i 

4 


Totals $  480,000    S  460,000    I  360,000    $  120,000 


1864. 

I  320,000 

60,000 

80,000 

200,000 

280,000 

100.000 

50,000 

60,000 

$1,150,000 
1808. 


60,000 

40,666 


Totals $  510,000    I  170,000   %    110,000   I  100,000 


1872. 

i  100,000 

50,000 
20,000 
40,000 
850,000 
40,000 
80,000 


I 
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DIYIDEHDS  OF  LAKE  SUPERIOR  MIKES.      (Ceatinuedl} 
1873-1888. 

1873.  1874.  1876.  1876. 

Miimeaota $ $ $ $     10,000 

Pewabic ,          20,000  

Quincy 100,000  160,000  220,000  160,000 

Central 160,000  160,000  80,000  100,000 

C3al\imet&HecU...    2,000,000  1,600,000  1,600,000  1,600,000 

Ridge 50,000  20,000  20,000          


Totals 12,666,000 

1885. 

Quincy $   180,000 

Franklin 40,000 

Central 30,000 

Calumet  &  Hecla . . .    1,700,000 

Atlantic 20,000 

Osceola 

Tamarack. 


Totals 12,330,000  $1,940,000        $1,920,000  $1,870,000 

1877.  1878.                 1879.  1880. 

Oiff $  $  $     38,620        $ 

Quincy 80,000  100,000               40,000  220,000 

Central 140,000  100,000               80,000  100,000 

Calumet  &  Heda .. .     1,600,000  1,600,000          1,600,000  2,500,000 

Ridge 10,000 

Phoenix 20,000  

Atlantic 20,000           40,000 

Osceola 40,000              60,000  210,000 


Totals $l,840,00a       $1,860,000        $1,818,620        $3,080,000 

1881. 

Quincy $  320,000 

Fhmklin 

Central 120,000 

Calumet  &  Heda . . .    2,000,000 

Atlantic 

Osceola 225,000 


1882. 

1883. 

1884. 

$  520,000 

$  380,000 

$  280,000 
80,000 

50,000 

60,000 

40,000 

2,000,000 

2,000,000 

800,000 

80,000 

80,000 

.  40,000 

200,000 

150,000 

87,500 

$2,850,000 

$2,670,000 

$1,327,500 

1886. 

1887. 

1888. 

$  240,000 

$  200,000 

$  360,000 

80,000 

40,000 

120,000 

40,000 

40,000 

70,000 

1,500,000 

1,000,000 

2,000,000 

40,000 

40,000 

120,000 

50,000 

150,000 

440,000 

Totals $1,970,000       $1,900,000       $1,370,000       $3,260,000 
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DIVIDENDS  AND  ASSESSMENTS  OF  LAKE  SUPERIOR  MINES.  (Continued. ) 

C-onipany.                   Asst'ssm<»nts.  Diviilrnds.  Dr.  Balanrt*.  Cr.  BaKinco. 

Dolawan* 2,00(),(KK)  'i.OOO.JKK)     

Elm  River 1,2(M),0(K)  1,200,(XX)     

EvcrgHK^n  HhiiY 225,000  22r),000     

Flint  Steel 264,000  204,000     

Forest 180,000  180,000     

Franklin 220,000  1,240,000     1,020,000 

Humboldt 120,000  120.000     

Huron 240,000  240,000     

Indiana 200,000  200.000     

IflloRoyale 2.000.000  2,000,000     

Kearsargi* 180,000  160,000  20,000     

MaasCons 1,900,000  1,900.000     

Mayflower 800,(KK)  800.000     

Michigan 1,600,000  1.600,000     

Miners 2,000.000  2,000.000     

Minnesota 4r)6,000  1 ,820,000     1 ,364,000 

Mohawk 2,100,000  1  .fjOO.iKK)  600,000     

National 320,(K)0  320,000  

Nonesueh 400,000  4flO,000     

Northwest 283.000  283,000     

Norwich 230,000  230,000     

Ohio  Trap  Rock l.W.CKK)  150,000     

Old  Colony.. 1,100,000  1,100,000     

08ctK)la .  /. 1 ,700,000  7,420.2.50     5,720,250 

Pennsylvania 126,000  126,000     

Peninsula 400,000  400.000     

Pcwabic 585,200  1,000,000     414,800 

PhcKnix'  (Old) 1 ,037,500  20,000  1 ,017,500     

PhcenixCons 1,350,000  1,350,000     

Quincy 200,000  17,170,000     16,970,000 

Ridge 470,000  100,000  370,000     

Rhode  Isknd 1.000,000  1,000,000     

Tamarack 3*20,000  9,600,000     9,280.000 

Tamarack  Junior 640,000  .  .s 640,000     

Tccumseh 500,000  500,000     

Trimountain 1,900  000  300,000  1,600,000     

Toltec 500,000  500,000     ..* 

Victoria 1,100,000  1100,000     

Winona 1,600,000  1,600,000     

Wolverine 230,000  4,500.000     4,270.000 

Wyandot 850.000  850,000     

Miscellaneous 10.000.000  ....... 10.000.000     

Totals $66,507,700  $171 .225,084  $51 ,3a5,500  $150,022,884 

Cn-dit  Balamr iai.717,384 
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ASSESSMENTS  OF  LAKE  SUPERIOR  MINES. 

Company.  1S07.  1808.  1800.  1900. 

Advonturo $ $ $ $200,000 

Allouoz. '. 80,000 


Arnold 180,000  180,000     

Baltic 100,000  100,000  3(K),000     

Centennial 120,000  270,000     270,000 

Copper  Range 300,000 

Humboldt 20,000     

Mass 200,000 

Mohawk 250,000 

^National 200,000     

'IVcumseh 40,000     

Trimountain 300,000 

Union 50,000     

Washington 8,000     


Totals $330,000         $838,000         $480,000      $1,520,000 


Company.  1901.  1902.  1903.  1904. 

Adventure $700,000         $200,000         $200,000         $  50,000 

Allouez 300.000     300,000 

lialtic 300,(K)0     

Centennial 180,000     360,000 

Mass 500,000  100,000  100,000  100,000 

Michigan 100,000  200,000  300,000 

Mohawk 300,000  300,000  200,000     

Old  Colony 100,000     

Phoenix 100.000  100,000  100,000 

Rhode  Island 100,000 

Tecumseh 55,000     

Trimountain 200,000  300,000     

Victoria 200,000  100,000     

Winona 100,000  100,000     

Wyandot 100,000 

Totals, $2,635,000      $1,600,000      $1 ,200,000      $1 ,010,000 


Company.  1905.  1906.  1907. 

Adventure $  50,000         $150,000 

Ashbed $  40,000         

Centennial 360,000         

Mass 100,000         

PhcBnix 160.000 

Rhode  Island 100,000 

Victoria 100,000         

Winona 100,000  300.000  200,000 

Wyandot 50,000 

Totals $700,000         $350,000         $650,000 
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CAPITALIZATION  OF  MICHIGAJ*   COPPER   COMPAmES. 


Name  of 
Coinpatiy 

Atlvetiture , . 

Atimeek ........... 

Allouez. , 

Arcadian . 

Arnold ,,..-... 

Ashbed, . , , ,  . 

AtlaDfic. 

Baltic 

Calumet  &  Hccla. . . 

Centennial 

Champion 

Copper  Range. .... . 

Copper  Range  Cons , 

Elm  Hiver- ....... 

Franklin ...       ..... 

Humboldt. 

Isle  Royale.       

Iving  Philip 

Mass 

Mayflower. 

Michigan . 

Mohawk 

National. ..,....,.. 

Old  Colony 

Oneco. 

Osceola, 

Phcenix ,  . . . 

*Quincy  - 

Rhode  Lnland . .. 

SLMaiy'sM.  L.Co.. 

Seneca  ,......*.... 

Superior 

Tamarack... 

T©cumseh_, 

Trimountain 

Union  C,  L.  4c  M.  Co 

Victoria. .......... 

Winona. ....     

Wolverine 

Wyandot 


OrgAiiited 
under  lawa 

Michigan 

Michigan 

Michigan 

New  Jersey 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Micliigan 

New  Jersey 

New  Jersey 

Michigan 

Michigan 

New  Jersey 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

New  Jersey 

Michigan 

Michigan 

Michigan 

Michigan 

Michigan 

.  Michigan 

Michigan 

Michigan 

Michigan 

Michigan 


Authoruti^di 
C«pitEilizatJuii 

i;25imyo 

2,500.000 
3,750,000 
2,500.000 
1,000,0(K> 
2,500,000 
2,500,000 
2,500,000 
2,500,000 
2,500,000 
2,500,000 
38,.500,000 
1,200,000 
2,500,000 
1.000.O00 
3,750,000 
2,*500,000 
2,500,000 
2,.500,000 
2,500,000 
2,500.000 
2,500,000 
2,600,000 
2,500,000 
2,500,000 
2.600,000 
2,5(X).000 
2,500,000 
5.000,000 
1,000,000 
2,500,000 
1,500,000 
2,500,000 
2,500,000 
2,500,000 
2,500,000 
2,500,000 
1,500.000 
2,500,000 


Autborited 
100,tMXJ 

50.000 
100,000 
150,000 
100,000 

40,000 
100,000 
100,000 
100,000 
100.(XJO 
100.000 
100,000 

3a5,rxio 

100,000 
100,000 
40.000 
150,000 
100,000 
100,000 
100,000 
100,000 
100.000 
100,000 
100,000 
100,000 
100,000 
1 00.000 
100,000 

im>,ooo 

200,000 

40,000 

100.000 

60,000 

100,000 

100,000 

100,000 

100,000 

100,000 

60,000 

100,000 


No      ShATQH^ 

losued 

ino,{XJO 

50,000 
100,000 
1.50,000 

62,000 

40,000 
100,000 
100,000 
100,000 

90,000 
1 00 .000 
100,000 
384,209 
100.000 
100  000 

40,000 
150,000 
100,000 
100,000 
100,000 
100,000 
100,000 

75,000 
100,000 
100,000 

96,160 
100,000 
100.000 
100,000 
1.50,000 

40,000 

60,000 

60,000 

54,9.59 
100,000 

80,000 
100,000 
100,000 

60.000 
100,000 


Uaiwue«l 


38,000 


10,000 


791 


50,000 
40,000 
45,041 
20,000 


Totals $131,950,000    4,175,000      3,942,318     232,682 

^Quincv    capitalimtion    authorized    August.    1906^    to    be   increMed    to 
$3,750,000,  in  150.0fMJ  Klmres,  i>cr  $25. 
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NUMBER  OF  SHAREHOLDERS  IN  LAKE  COPPER  COMPANIES. 
1896-1906. 


Company 

Adventure 

Ahmeek 

AUouez 

Arcadian 

Atlantic 

Baltic 

Calu.&Hecla. 

Centennial 

Central 

Champion 

Copper  Crown. 
Ea^le  River.  . 
Elm  River... . 

Franklin 

Frontenac 

Hancock 

Hulbert 

Keweenaw.  . . 
King  Philip... 

Lake 

Laurium 

Manitou 

Mass 

Mayflower 

Michigan 

Middle  Range. 

Mohawk 

Old  Colony... 

Oneco 

Osceola 

Pacific 

Phcenix 

Quincy 

Rhodf)  Island. 

St.  Louis 

Seneca 

South  Range. 

Superior 

Tamarack  . . . 

Tecumseh 

Torch  Lake... 
Trimountain. . 

Union 

Victoria 

Whealkate.  . . 

Winona 

Wolverine.  . . 
Wyandot 


1896       1898 


2, 


364       401 


,464 


458 


17 


2,716 
438 


442 


823    1 
978    1 


,477 
,445 


333      625 


1900 
1,046 


374 
513 
3,080 
439 
203 


945      1,311 


477 
399 
592 

594 
598 


352 
1.540 
1,100 


1902 
1,050 


465        554 


417 
177 
3,425 
597 
189 
8 


1903 
1,089 

627 

457 

17 

3,310 

630 

168 

8 


506 
1,438 


587 
933 

951 
721 


587 
980 

l,66i 
746 


582 
1,557 
1,216 


612 
1,612 
1,316 


780 

796 

637 
892 


730 

1,206 

909 
1,223 


335 

1.275 

854 
1,262 


1904 

1,283 

114 

726 

633 

10 

3,258 

636 

224 

8 


562 
1,429 


594 
937 

1,076 
747 


1,512      1,985      1,988     2,089 


642 
1,657 
1,339 

69 


8    1,353      1,169      1,286     1,*239      1,136 


41 

1^24 

878 
1,292 


1905 

1,124 

173 

537 

460 

10 

3,493 

534 

162 

8 

433 

26 

585 

1,155 

6 

19 


38 

6 

1,051 

624 

870 

4 

1,115 

763 

203 

1,561 

121 

671 

1,541 

1,013 

8 

91 

•26 

100 

1.019 

23 

23 

3*23 

1.276 

5 

758 

1,266 

750 


1906 
1,093 

195 

537 
1,047 

488 

12 

3,651 

516 

"    *8 
621 

163 

880. 

6 

570 

19 

1,239 

11 

173 

40 

7 

1,005 

638 

872 

4 

434 

770 

192 

1,544 

1*22 

1,561 
980 


30 

216 

909 

379 

23 

23 

327 

1.245 

5 

801 

\M2 

657 


Totals 6,598   8,897    18,503   21,735   22,068   22,714    23,981    -25.195 
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Africa 249 
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American  Copper  Supply 1200 

American  Copper  Trade 1201 

American  Metallic  Production 1210 

American  Mine  Dividends 1212 

American  Prices,  Average 1206 

Ancachs 233 

Andcvallo  District 246 

Angleiiea 248 

Anglo- Elgyptian  Sudan 252 

Angola 249 

Annam 254 

AnUlles 223 

Antofagasta 231 

Apache  County 171 

Arabia 254 

Arequina 234 

Argentma 226 

Ancgc 239 

Arixona. 170 

Arisona  Production 1 195 

Arispe  District 220 

Arkansas 176 

Armenian  Tauros 260 

Aroa  District 235 

Ashanti 249 

Asia 254 

Assessments,  Lake  Mines 1217 

Atacama 231 

Attica 241 

Australia 261 

Austria 237 

AuHtro-Hungarian  Copper  Trade 1204 

Autlin  District 218 

Average  Copper  Prices 1206 

Bahia 229 

Baia  California 216 

Baja  Verapas 224 

Baker  County 199 

Baltimore  County 182 

Banat 241 

Bannock  County 180 

Basutoland 249 

Batangas 266 

Beaver  County 201 

Beechworth  District 263 

Bengal 25<i 

Benguet 266 

Big  Cottonwood  District 202 


Bingham  District 202 

Bisbee 171 

Black  Hills  200 

Blue  Ridge  District 204 

Bohemia 237 

Boleo  District 210 

Bolivia 227 

Bontoc  District 266 

Borneo 265 

Bosnia 237 

Boundary  District 208 

Bourgos 237 

Bowen  County 262 

Box  Elder  County 201 

Brands 119 

Brass 116 

Bravos  District 217 

Brasil 228 

British  Central  Africa 249 

British  Colimibia 207 

British  New  Guinea 265 

British  Stocks  of  Copper 1201 

Bulgaria 237 

Burmah 254 

Burro  Mountain  District 198 

Butte 192 

Cacoma  District 218 

Cactus  District 201 

Cajamarca 234 

Calaveras  County 177 

California 176 

California  District 171 

Calumet 182 

Camaquam  District 229 

Camannes  Norte 266 

Canada. 207 

r&rianra  Di.strict 220 

Cape  lirttofi  Ojuniy    209 

Vtipf  CnloTty 249 

Csipfltuij.  Dj^EirJct  .    211 

CtipiHilsi* 226 

Caoitoliiatbn  of  Lake  Companies 1220 

Cftj-bop  Ooujity.         206 

Carroll  County  (Ha  > 179 

Con-fvll  Crjunty  (Md. )   181 

( 'iL'Aii  Grande  Bintriiai 175 

Oeara 229 

Celebes *  . .  265 

Central  America 223 

Central  Provinces  of  India 256 

Cerro  Muriano 246 

Cerro  de  Pasoo 234 

Chalatenango 225 

Chaflaral  232 

Chelan  County 204 

Chemistry 32 

Cheshire 239 

Chewelah  District 205 

Chiapas 216 

Chihuahua 216 

Chile 230 

Chillagoe  District 262 

China 255 

Christmas  District 175 

Chuquicamata 231 

Chuquimula 224 

('hurumuco  District 218 

Cleburne  County 168 
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The  foregoing  table  shoA^-s  very  plainly  the  effect  of  electrical  demanil 
for  the  metal,  which  first  became  a  factor  of  importance  in  the  ninth  decade, 
shortly  after  1880.  Previous  to  that  decade  the  theoretical  increase  of  4^ 
annually,  compounded,  exceeds  the  actual  increase  in  every  decade,  but  after 
1880  the  actual  increase  exceeds  the  theoretical  ratio.  The  actual  copper 
output  of  1900  was  486,732  tons,  and  the  theoretical  output  for  that  year, 
based  on  the  average  of  the  decade  1890-1900,  with  2\%%  increase  for  5 
years  from  the  mean  of  1895,  would  have  been  410,560  tons.  It  is  evident 
that  the  average  ratio  of  increase  of  slightly  more  than  4%  yearly,  which 
ruled  during  the  Nineteenth  Century,  is  not  the  factor  of  the  present  dec- 
trical  age.  What  that  factor  may  be  is  uncertain.  The  electrification  of 
the  globe,  while  wonderful  progress  has  been  made,  is  not  yet  a  sufficiently 
established  fact  to  give  accurate  data  for  an  average  ratio  of  increase  in  con- 
sumption. 

The  ratio  of  increase  in  copper  production  of  the  world  has  been  6%  to 
8%  for  several  years  past.  It  has  groH-n  to  be  considered  an  axiom  in  the 
copper  trade  that  the  normal  increase  is  8%  yearly,  but  this  ratio,  while  it 
may  be  considered  the  present  factor,  has  not  been  established  for  a  suffi- 
ciently long  time  to  be  assured  for  an  indefinite  time  in  the  future.  The 
following  table  gives  hypothetical  outputs  for  every  tenth  year  during  the 
Twentieth  Century,  based  upon  various  percentages  of  increase,  all  figured 
from  the  actual  production  of  the  closing  year  of  the  Nineteenth  Century. 
The  compound  increases,  for  facility  in  computation,  are  taken  at  slight 
changes  from  their  actual  value,  as,  for  instance,  4%  compounded  for  ten 
years  is  figured  as  50%  increase,  instead  of  48.02%,  the  actual  figure;  5% 
is  figured  at  60%,  instead  of  62.89%;  7%  compounded  b  figured  as  809v 
in  ten  years,  instead  of  79.02% ;  8%  is  figured  as  only  1 10%  instead  of  115.89. 

'  {Long  Tons.) 

Year.  At  4%.  At  5%.  At  7%.  At  8%. 

1900 486,732  486,732  486,732  486,732 

1910 730,098  778,771  876,117  1,022,137 

1920 1,095,147  1,246,033  1,577,011  2,146,488 

1930 1,642,720  1,993,654  2,838,621  4,507,625 

1940 2,464,080  3,189,846  5,126,317  9,466,012 

1950 3,696,121  5,103,754  9,227,372  19,878,626 

1960 5,544,181  8,166,007  16,609,269  41,745,115 

1970 8,316,272  13,065,612  29,896,685  87,664,741 

1980 12,474,408  20,904,980  53,914,033  184,095,956 

1990 18,711,613  33,447,968  97,045,260  386,601,507 

2000 28,067,419  52,516,748  174,681,468  811,863,165 
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Huanehacii  District 

Hudniioo , . 

Huayllay  Dbtriot.  .  ^  v«  •  •  4  f  <> 

Hueaiiet«i)&ngo * » 

Hiielva 

Uuesoa ♦ . . , 

Humboldt  County , . 

Iluasary 

Ilupeh  ,...,.. 

HyftrometBiiurgy. ...... 

loft     . , , , . 

hlnho... 

TllmoJJt  . . .« 

Imports,  American 

liiJex  District.  .  , 

India  ,,..,... 

Indi&tta  . , . 

tnjpit  Copper,  Prieea,, 
Ingru&r^n  District.  .... 

Inyo  Cfjunty 

Town 

Irtitatirl 

I.slf  of  Man    ... 

Inle  Itoyule 

Itulian  Copper  Trmie. , 

ItaJy, 

lyo  ,,....., 

Jalisco   ..».*,,,,...,.. 
JaoiaicML ....,...,.,.,. 

jApan - 

Jav» . , 

Jefferson  County,  . 
Jeronii!    ,  . ,  .    . 
JoH»phinc  County 
Juab  fV>unty.    . 

Jumn     

Kabylia 

KanmoA.  .  . 
KiifjuniJa  District 
Katanica  DiHtnct. 

Kwwtttin 

Kedalie'nidci  Diittnt  1 
Kelvin  DiJ*trict 
Kenitieky 
Keweenaw  Cotflif^ 
Kin^s;  County.    . 
Kittifn,'"  Omni  V 
Knitchfs  tKlanrr . 

Korea, 

Kra^ntijarvk 

KwaniT'Si. 

KwciOhau      ,  .  ,  , 

I^bradur.    . 

t*ii  Cananea.     , , 

Lake  Coppc'r,  Wi^h  luiii  l^w .    . 

Lake  Co|(pcr»  Fnee.H, 

Liike  Minei^.  Assesstnt-nffl   . 

Luke  Mine.'i,  Ca|>itnli*aimn. 

r..iike  Mines.  Dividendp 

Luke  Mlni^fi,  Production 

Luke  Mini'Ji.  Sbsmholders 

Lake  Mine*.  Value  cif  rn>duetion. 

L^lke  Huperiur. 

Li»  I*ajE.. 

Lara       ,,.,..... 
J.uruiTiie  County.. 
Laiifr**'t  Mifii**,  PnHiuct^«ri 
Ijjirirnrr  •"4»urity 
LiKoiichf  Ixliuid 
l^eachinic 
Lend\-ille 
Tvchanon  C^tfunly 
lyeeward  iMlwndn 
Ijettntii  <''ounly. 

Liberia 


22s  Libertad 

234  Liguria 

3.35  Lima.     , 4.. 

224  Lincoln  County.  ..,.,..*,. 

246  ;    Lineoln  County. 

247  Little  Cottonwood  r>istrict 

195  Little  Nainaqualand 
l:4I  Lixiviation   , 

255  Lumagunda  District 

80  LordKliurg  Diwtrict. 

234  LouiBtana.     ... 

170  Lower  California 

150  I^weat  and  Higchej't  Price? 
1 19S  Luxenibura;. . 

108  Lu*on 

2O0  Ly«n  County. . 

255  Moekeniie 

1^'  Madojsascar 

1-1^'^  Madisan  County 

2IS  MrtKallane.* 

17H  Mai;da1ena  DJatriet .  .  , 

m^  Maine 

241  Malay  Stalen 

239  liancayai]  District. . 

\i<2  Manchuria 

1204  Manitoba 

242  Maneifeld  Diatriel.    . 

258  Maranhao 

218  Muneopa  County 

224  Maryland. 

256  Ma'ibate 

265  MasfaonaJand. 

196  Maflsaohtiaetta. 
1^5  MatanzaA      . 

I9i>  Mutehuala  Dint  net 

-I'l  Mat  to  <^im,'%3M-> 
'^34    .    Menicber  County. 

24U  Menorcrii 

181  Meraker  D^^trict. 
2f>3  Mr-xit-'anii  l>ifftrict 
J  VI  M.'xico..  . 

J  i'j  \i    viro  (State  ».f 

■:l''  Ml'  Kitcan 

17 1  1    MJchiRan  Copper  \'tiluri* 

151  Michijtan  Miiit*-s  Aft-'WH.'^ment!* 
\S2    I    MichilrtiTJ  MincR,  Cn{ijt«li nation 
20-1    I    Mtrhieao  Minej^,  Dividend?* 
2tU  MichiKnij  Minet,  Frr>durtion 
!t'>n    !    MicIiiKan  Mine«,  Shafelirslilei> 
2%,s  MJchipicoteo  Iftlaud, 

2.'i9  Alichoocikn  ......'. 

2.>:j  MJllinK 

2  .'t.'j  M 1 H  i  iig  Term  !i. 

2m  Minn  District 

1*2(1  Mina!«  District 

12t>7  Mina*  Geraefl. 

1207  Mindanao,     ... 

1217  Mindoro 

i2lMJ  Mine  Product s 

I2Kt  Min*Tal  Creek  Ditiiriet 

llOti  Mineralog>" 

1221  Minerala  of  Copper. 

1 107  Mines 

182  ,    Mine  Statwlica 
227  Mining 

235  Mining  Term.**. 
206  Minnewola        .  . 

1 188  Bfiscellaneotls  Copper  Traiir 

178  Missoula  County  .  . 

\m  Mis-^-uri 

.s<  >  ■•■ .  '  '     '-1,1 


is'f  ^luii's*.  Prwluetitn 

1^1  » V  t\»un»y 

\\%7   j   MouiUl>  C4>pper  Pncr.^ 
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Hotodct 173 

BforooiKy    261 

Ml.  LycJl  District 263 

Mt   Mftrgaret  District 264 

Mr    Pi?rry  District 262 

Mr   St.  HelftQ'i  Dietriet 206 

MoiamUiQiie  .    -  -    ► 262 

Mu?»kcik»  District.. 210 

Kaeosari 221 

Namaqualand 249 

N*t»l 251 

Havajo  Goilnty 174 

K«T«da 194 

Kflw  BnmHwick 209 

N«w  Calpdonift 265 

NewfounaiiUMl 212 

Ne^  GmntA     266 

fifv,-  iljiiicjjfshirp 196 

New  JerMy 196 

New  Mexico 197 

New  South  Wales 261 

New  York 198 

N*^w   /jea^likiid    .....    264 

Nic&TB^ua , 225 

Nineteenth  Century  Production 1187 

NiijiwinK  Diatriet.  , 210 

Nordlana 243 

NorttfcCArolina,. . ,  , 198 

North  Dakot* 199 

North  wMt  Provinws  of  India 266 

Norway 243 

Nova  dootia 209 

Nubia 250 

Nuevo  Le6n 218 

Nyamaland 262 

Nye  County 196 

Oaxaca 218 

Oceanica •  . .  265 

OcotUn  District 218 

Oderin  Island 212 

OHisgins 232 

Ohio!^ 199 

Okanogan  County 204 

Oklahoma 199 

Ontario. 210 

OntonaeQii  Cnimty 182 

Orange  OountyH 203 

Orv«i>n 199 

Ofeabufji 244 

Onm  of  Popper 32 

Orwm  Diitnot. 197 

Ot«m  Ooiinty 197 

Ovoca  VaUey 242 

Panami 225 

Panay 267 

Ptouoo  District 216 

Paraguay 233 

Parand 229 

Parry  Sound  District 210 

Peart  District 178 

Pennsylvania 199 

Perm 244 

Persia 268 

Person  County. 198 

Peni 233 

Philippines 266 

Phillips  River  District 264 

Phoenix 208 

Piedmont 243 

Pierce  County 204 

Pilbarra  District 264 

Pima  County 174 

Pinal  County 174 

Pinar  del  Rio 223 

Pioneer  District 176 

Piute  County 201 

Poland 245 

Pdk  County 200 


Portage  Lake  Distriot.. 182 

Por(45  Kioo 226 

PnrtugaL 244 

PortugftM  East  Afdca. 252 

Preface.  ... 9 

prices.  Average  Americflu 1206 

Prices  of  Cbpiwr,  Monthly 1208 

Prices  of  Copper  ShKrea 1211 

Priops,  Electrolytio  Copper. 1206 

Prices,  Hishe^t  mid  Lowest. 1207 

prices.  Lake  Conper 1207 

Pririf."*!  of  Walea  lalatid 169 

Frinc*  Wilii&m  Sound  District I(i9 

PnKliiettoii .  .    .  :  .  .    .    . , 1  IC.'» 

Production,  Arnerican 1105 

Production.  AinericAti,  by  States UfiO 

Prwluction,  hy  Countriftj..  . 1 18(J 

Pmduelioti,  1  uture  - 1222 

Production,  Lake  Superior 1195 

Prmlucfii>n,  Michigan   1196 

Productian,  Michijian,  by  Mines 1196 

Production,  Mi>nt]ina 1105 

Prodtiction,  Niuct^^cnth  Century 1187 

Prudurtjon,  Raw  Copper        1187 

Production,  United  Bt^t^a 1106 

Product  ion.  United  StMc^^,  by  States. . .  1106 

Pnw^luetiofi,  Vjiriuu^  MJueti 1189 

PrtHluctiofi,  \\'orId'*    .       1185 

PrwJuetioo,  l^'orld's  Largest  Mines 1188 

Pruasiiim  Sajcony. 241 

Puebia 219 

Puerto  Priiidp« 223 

Puerto  Rico,  , 226 

Puno 2.*5 

PyrometmlLuTiy   85 

Qufibeo.  _ 211 

Queensland 201 

llftiny  Klver  District 211 

lUyT>j^[^i^[ 174 

Refining 107 

Rendova 267 

Rhode  Island 2(K) 

Rhodesia 252 

Rikuchu 257 

Rio  Arriba  County 197 

Rio  de  Janeiro 229 

Rio  Grande  do  Norte 229 

Rio  Grande  do  Sul 229 

Rioja 226 

Robinson  County 261 

Robinson  District 195 

Hartis  iJifitrict 243 

Rnfi^ljind 208 

Uouinania.  .  , 244 

Ttrjwaii  County..  .  , 198 

Hui^RLxi  , 244 

llwisiiAn  Cii|jper  Trade 1204 

ISainla^i(^Q  Obtrict.    .  .    221 

Ru.lf"<  of  Uipp^r  Sbare^   121 1 

AttU  Lidte  County 2t)2 

Sslviidor 225 

Raji  RpniafLnno  tjounty 178 

SaiHlm  Jtt  <  ounty 197 

rtari  Jufin  f^.ijuty  fC-olo.) 178 

Sbji  .hmii  (j>*Jnty  (Utah) 201 

Kftfi  Lui-t  PotosL  . ,  , . 219 

j^iLotH.  riiirifc       ,  ,', ,  .  ,  .    223 

S^ATitu  Criia  ( Vtunfy 175 

Snotn  UUa  DiriTrfct 197 

Ri«iiiii(|o  di*  rhiJc 2;i2 

HnnifiiiATi  de  Cuba 223 

Santo  liominiu.  .  ,  . . 225 

Rm4i  Paulo 229 

.Sardinia  ...  t .,,..,, » 243 

i^a.Tony. .»..• 24<» 

Scr*t  (ttud.     ...,,..,.,, 245 

ftf^mitmlittfusk  .  ♦ . 2.MJ 

S*Mi*^gal      ,  . , , , 252 
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Huanebac*  Diatnct 

22s 

Libert  ad 

llu&ouoo ,  ..  .^ , . . 

.  234 

Liguria. 

HuayJIay  District.  ...» ^. <.,.... 

.  MA 

Lima 

.  »4 

Lincohi  County.  .... 

Huelv* _ 

.   246 

Lincoln  County    , .  . 

HuGiiea 

-    247 

Lie  tie  Oott^jnw^XMi  Diatrict 

Humboldt  GouDty                      ,  . 

195 

Little  Nammiuaiaiul 

Uimciify 

241 

Lixivintkm 

Hqpeh'..    .    .    . 

L'Oo 

J..omJM;uiKla  District 

80 

Lord«bur|t  Di»trif!t. 

lea     .    

234 

l.rOui^iana.              ... 

Idaho.  ... 

179 

Lower  California.  .  . 

llUnota     ... 

ISO 

1^1  west  and  Highest  Priee?* 

lmporU|,  AmcricHn 

I  im 

Luxemburg. . 

Impiirilictf 

ttidex  Districl.  .  . 

108 

LuEon 

20.> 

hyou  County. 

India 

255 

Mackemrie  ,  .  . 

Indiana  . 

ISO 

Mada^saacar  ... 

In^ot  OopfiMBr,  Friees. 
Insuaran  Diatrlet. 

1207 
218 

Madison  Cotinty 
Ma«allane8. 

Inyo  Coutity 

J  78 

Mai^dalena  Diatriel   . 

Iowa. 

ISO 
241 

Maine  ............ 

Ireland 

Malay  Statoa 

Wo  of  Man 

••39 

Maneayan  DtatHct.. 

Ial«  Hoyale. 

1^ 

Manchuria    .... 

Ilaltan  Coi)t>er  1  rad* 

1204 

Manitoba 

Italy 

242 

Hansfeld  District 

lyo , .  , , .  .                             .  . 

.   258 

Maranhao   . . 

Jaiittco  , , .  . 

.   21s 

Maricopa  Count  v 

Jamaica.  ,,(4t.«i.. 

,  224 
256 

Maryland    .  . 
Maflbat« 

Japan  ,..,., 

Java ...... 

265 

Maahonaland.  . 

JefTerMn  County 

192 

Maaaachuiwtta. 

Jeromct 

175 

Matansas    . . 

Jospphmv  County 

]r»^ 

N!a(«>hua]a  t>lMtnct 

JuabCciUDty. 

:'\t\ 

M  ifCo  CrtMiw^ 

Jtmin 

J,;  t 

M-njjfher  County. 

Kaltylift - , 

.  249 

Meuorca  .     . 

Kaneuiji ,»...•, 

.    181 

Meraker  r>i»<tric1 .     . 

Kapunda  Di»triet                       .  „ 

.  2453 

Mexicana  Ihatriel 

Kafanira  District. 

2'>0 

Mexiro. 

Kecwatin.  .  . 

2tl^ 

MexitHj  (tstate  of  > 

Kcdab^Hiiki  Dif«trir» 

245 

MirhiKiin 

K«lvin  Pistnct.    . 

17  1 

Mi-l-.iLvi.i  r.,.,,...-r  Vnlui*."*. 

Kentucky 

1  --^1 

M    .   !.iLM:-      Mm--,    .\4ri4>^<4mmit.S 

Kpwocnnw  CVjtft>ty 

r--^ 

Mnh:it.Ui     W.MVS,    Ctl|>lt!l1iziltl4H 

Kin (5^  Comity 

2U4 

SI  ichi xuii  M  t  n  cs .  f )  i  \  1 . 1 1  i  . 

K  i  Hi  fa*  County    . 
Kni^rht^  iHlarKl 

204 

Michijcan  Mines.  IVnd 

16© 

Mirhigan  Mine<i,  Sharrh 

Kiirea 

.    258    1 

Michipicoten  IaIiuicI 

Kraenoiarek 

25© 

Michfiocdn 

KwanR  Si.     . 
KweiChttU 

255 

Milling 

255 

Milling  Term*. 
Mina  Diwirici 

I^braJor 

2t>0 

La  Canonea- 

220 

Minaji  District 

Lake  Copr>er*  Hi^h  and  Low 

1207 

Mina^  t  ieraei* 

Lake  Cop|>pr,  Pnccs. 

1207 

Mindanao 

Laki*  Min<»(«,  Aiwupf^iiienljt  . 

12IT 

Mirnl-.m 

Lakc>  Miutim,  Cupitatttation 

1220 

'■'                     hU't*, 

Lake  MiiipH,  Dividends 

1213 

rek  Dintncf 

Lrike  Mium,  rroductiou 

1194J 

\'                ■       ■  V      

Lake  Minc«,  Shareholders.  . . 

1221 

Mirierai&  of  Copper 

Lake  Minen^  Valu««f  Production. 

ng- 

Mines       .    ^ 

Lake  Bupenor 

182 

Mine  Slatisticsi.        . 

La  Pas 

227 
235 

Mining  .... 

Lara 

Mining  Term*, 

I^faiin'o  Cdunty.,  , 

206 

Miiine!^>tn 

t.n,                      .  Productinii 

IIHH 

Mtjxretlaneouf  Cijpper  TiaiJi^ 

L::                               'V 

17H 

Mis?4oula  Cijunty    ...... 

L^..'     '^          .fid 

im 

Mi««>ii»i                            

IxiurLLLoi; . 

I^advilfe 

H() 

M..r».                1 

I7S 

M..h. 

l^hannti  fVunty,  . 

JiH\    1 

Mw,„-               ,.   ■       . 

ijM*wnrt\  liklnttdi* 

225 

Lemhi  County, 

180 

litie*.  Prn<hietmn 

LnpNn(o 

'2m 

V                   v  C^motv 

I*exiron 

I'M 

Miiiithli  tVipper  Price* 

Liberia 

-51 

Moonta. 
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Morenei 173 

Morocco 261 

lit.  Lyell  District 263 

Mt.  Margaret  District 264 

Mt.  Perry  District 262 

Mt,  St.  Helen'a  District 206 

MniiimbiQiie 262 

Mu^k  ,Lfl  District 210 

Kacosari 221 

Namaqualand 249 

Natal 251 

Navajo  GDUDty 174 

Nevada , 194 

N*w  BrtuiBwick 209 

New  Caledoniii. . , 265 

Newfotindland.  . 212 

New  Guinea 266 

New  Hampshire. 196 

New  Jersey. . ,  = 196 

New  Me£Jei> 197 

New  South  W»l*s 261 

New  York IM 

Nf!w  Zealand 264 

Nicaragua. 226 

Nineteentb  Ce!iti.»iy  Production 1187 

Nipismng  Diatriet 210 

NoVdland 243 

Nortlfc  Carolina 198 

Korth  Dakota, 199 

Norlhv«tt  Provineefl  of  India 266 

Norway  . 2;g 

Nova  Scotia. 209 

Nubia 260 

Nuevo  Le6n 218 

Nyasaaland 262 

Nye  County 196 

Oaxaca 218 

Oceanica •. . .  265 

OcotWn  District 218 

Oderin  Island 212 

O'Higgins 232 

1  Jhio.      199 

Okanr»^iii  County 204 

Oltlfthoina 199 

Ontario ^ 210 

OntouAiKun  County 182 

Orange  County.. 203 

Oreaon    ,  . .  , , 199 

Oranburc 244 

Ovas  of  Copper.. 32 

Orsan  District 197 

Otero  County. 197 

Ovoca  Valley. 242 

Panami 225 

Paaay 267 

Pl&nuco  District 216 

Paracuay 233 

ParanA 229 

Parry  Sound  District 210 

Pearl  District 178 

Pennsylvania 199 

244 

268 

\  County.  WWy........ ..\.y....  198 

P*rti 233 

Philippines 266 

Phillips  River  District 264 

Phoenix 208 

Piedmont 243 

Pierce  County 204 

Pilbarra  District 264 

Pima  County 174 

Pinal  County 174 

Pinar  del  Rio 223 

Pioneer  District 176 

Piute  County 201 

Poland 245 

P6lk  County 200 


Portage  Lake  District 182 

Porio  Kico ...... 226 

Portuiral 244 

PortugcM  East  Africa. 252 

PreffMie.     ..,.,_.„. 9 

Friow*  Av>traee  AmerLcaii 1206 

Prices  of  Q^pper,  Monthly 1208 

PricpA  cjf  Dipper  Sharee 121 1 

Pricc»,  ^l«ctrolytic5  Copper 1206 

Price.*,  fiiffhfSHt  and  Lowest 1207 

Prices,  Lake  Copper 1207 

Prm<:o  of  WdJes  I«J&nd        169 

Prince  Williaiii  Sijtind  Dktrict 109 

Production 1 1C5 

Production,  American 1105 

Production,  American,  by  States 1 190 

Production,  by  Countries. 1 186 

Production,  ]«iiture 1222 

Production,  Lake  Superior 1 195 

Production.  Michigan 1 196 

Production,  Michigan,  by  Mines 1196 

Production,  Montana 1196 

Production.  Nineteenth  Century 1187 

Production,  Raw  Copper 1 187 

PriMlurrinn,  [;jjifed  SUtes 1106 

PrtxIiJCTirni,  L'nited  SUtes,  by  SUtes. . .  1106 

Prod  tie  t  ion,  Various  Mines 1189 

Prrjducii^m,  World's 1186 

Production,  World's  Largest  Mines 1188 

Prussiaji  Eaxaay, 241 

Puebia 219 

Puerto  Principe 223 

Puerto  Rioo 225 

Puno.  , 235 

Pyrotajetalliu-gy 85 

Quebec.  . 211 

Que^naland 261 

Raitiy  River  District 211 

liny  Dbtrict 174 

Refining 107 

Rendova 267 

tthode  Island 2(K) 

Rhodeda  .    .    , 252 

Rikuchu 257 

Rio  Arriba  County 197 

Rio  de  Janeiro 229 

Rio  Grande  do  Norte 229 

Rio  Grande  do  Sul 229 

R»o!«  22<i 

H'>b(n-.7,.  f..uiH-     261 

Robin>M-.   [^...i,Mf  195 

HoTw  l>i-irM'r  243 

Ho«i*land    .  ,  . , 208 

Koumania  .,.,...., 244 

Howan  t:!oimty.. 19H 

Hus»ta  .  .  244 

Ruwfdan  Copper  Trade 1204 

Bahuaripa  Dia^riet 221 

^alen  of  Copper  ^bare« 121 1 

Halt  Lakfi  County    202 

i^ttl  viiiioT 225 

San  Heniurdino  Cciunly 178 

fiiatidoval  County 107 

8an  .fuan  County  (t*«lfi.) 178 

.San  .Juan  Ojonty  (Ut^) 201 

Han  Lui»  Pcito#i ,    210 

^Santrt  Clara.       .  223 

8anta  Crtu  Cr*iiiity 175 

San  fa  liKft  Hi;<t  net 197 

.Santlnaii  de  fliijp    ,  ,       232 

8antiji«Tt  d«f  t'lilia        223 

8anto  llorDJnffi.1  22.'i 

ft».  Paulo ....  .    229 

Sardinia  ...  I , 243 

SaTEFvn v.^  .  i. .,...,.,». 24<J 

HcwilanfL  , . , , 245 

!*)emir^alatin^  ..,..., 2.'»9 

^enrgal ^  *,,,., 252 
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ServiA,  . 

Seven  Devils  District 

Sevillft  .    .    , . .    

Shan-Tuotf 

Hhareholdcfn^.  Luke  Mine« 
Bbare?*,  Pricfs  and  Sales . 
ShttAta  Counly,  . 
Sberbrooke  Ootiuty . 

Shikoku 

ghimotsiike. 

Shropitiir* ,...,.», 

Siam.  . ,  * . 

Siberia 

8terra  Morena  ,...,.,. 

Silver  Bell  Dktnct 

Silver  Bow  County. 

Silvprton 

Sirnilkamei'n  District. 

SinaT  PeninBtila, 

8inaloa.  .  . * 

Skamania  County .  < , 

Skykom.ii!(b  Distnct 

Scneltinf 
Smelling  Term? 
Snake  Uivcr  DiHtri<;t 
Snohomi«h  County. 
Sooorro  CDianty,  ,  .  , 

Sofia 

Solomon  lilandj 

Som«^n»«it  Qotmly.. 

Sonara ,  , 

South  America 

South  Auplralia,  . 

South  Carolina 

South  Dakota,  .  . 

South  Range  DiFtricl 

Southwest  Africa*  Cierm»ti 

Spain       ,       , 

StafTordahire.    

8tanthori;>ei  Diatrict, 

Statistics , 

Stc^^nB  C^ouiity.  .  . 

Stocks,  British  and  French 
6ub»tituteH  ,  .  . .  , 

Sudan.  ....    

Budbur>^  DiAtriot.  . 
Summit  C-ounty,  . .    ..... 

Simimit  \'^all«^  Dintriot ,  . 

Superior  Dislrict. .  . 

Supply,  Amenoui 

Suyoc  Difltriet, 

Sweden, . 

Switzerland  .  . 
Sxe-Chuan  .        , 

TabsAco. . , . , 

Table  of  Con*^nts 
Taeatiibanj  Diutrict- 
Tamaulipav.    . 
Taom  County. . 
Tarapaed, ... 

TaamaiiiB 

Tavarea  Diatnct , 

Telemarken  .,..., 

Tet]n«N»ee 

Tenninprin«  District 

TepeaalA  Dislricl 

Tcpic   

Tenninoloffy 
TcxacJo  Uland 

Ttixikif.  

The  Antilles.  .....,.,,,. 

Thibpt 

Thunder  Bay  DiKtricl 
Tilt  Co\T?  Di*tricl    , 
Tin  to  District.    .  , 
Tlaxrala.   . 

Tuin«k 

Tonqtiin 


.   245 

247 

255 

!  22  I 

1211 

177 

211 

258 

257 

2S0 

258 

.   25ft 

.   246 

.    174 

192 

178 

208 

.    254 

210 

205 

204 

.     35 

137 

.    ISO 

.   205 

.    197 

.   237 

267 

195 

2U» 

2J6 

202 

200 

2(K) 

IH5 

250 

24  ^ 

2H^"> 

2ti2 

llSi 

205 

1201 

133 

2&2 

210 

202 

192 

175 

1200 

266 

247 

248 

255 

221 

7 

218 

221 

197 

232 

263 

.   217 

.   244 

.    100 

262 

215 

221 

,    137 

20S 

201 

223 

2m 

211 
2i:i 

-  201 
221 
250 

.   250 


Tooele  County .  . 
Trail  District 

Tranitbaikal.  259 

Tran»cauca8iR  245 

Tranavaal  252 

TransylvaniJi  241 

Trebiiond  260 

Trt)m(«j.  243 

Tmndhjpra  243 

TucumAn  -  226 

Tunis 2.')3 

Turkestan  ....  259 

Turkey  in  Aeda  260 

Turkey  in  £uitH>e.  .....  248 

Tyrol ..,..,  237 

UirartdJI , 253 

IFngava 2t>9 

Umted  8tat«ii 1»>8 

United  States  Production*  by  States         I  ltf5 

Upper  Shan  States 254 

Urals 244 

Ure«  Dietrict,  221 

Urujsruay.  .  235 

Uses     ....  122 

Utah 201 

Valparaiso  232 
Value  of  Lake  Copper  Production  .  1107 
Valuie  of  Michigan  Copper  PrrHluciioti  *   1197 

Vancouver  Inland 2<J8 

Various  M inert.  Production .  .  1180 

Vflarderta  Di.'^lnct 217 

Vcneiuela          .  235 

Vera  Crui  221 

Vi^rtle  District.  175 

Vcrnifuit  203 

Vibor«     ,  239 

VIcl^sHa  263 

Viihn 237 

VirRilina  Dlatrict.  198  20'» 

Virginia 20:i 

V^irifin  Islanda ,  225 

Volterrano  District    .  .  243 

V  ralaa     237 

Wales 248 

Wallaroo  263 

Warren  C-ounty  196 

Warren  Di strict 171 

Wajshiiiifion  204 

Wa,«>hiri«ton  Coun i  v  1  SO 

Waterford  242 

We bflte r  (^Vi  u n  ty  1 90 

Wt**tern  Aui4traliu  2fivl 

Wc*.t  Indies. 223 

West  Mountain  District  202 

We.Htnhftlia  241 

Wet  I'rocpi^i^cw  80 

While  Hon*  DiMriet  212 

White  Pine  County 195 

Wicklow    .    .  242 

Wirebart,  £leotrc»lytie.  Prices  12t»6 

Wiscfinsin   . 205  , 

World's  C-onsumption 1205 

World  «•  Proiiuetion.        .  llfiS  ( 

Worhru  production,  \in*»t*H»nth  <V»nturv  1  lS7 

Wyoming  205 

Yale  Dictriet  2fJS 

Vauli  District.  235 

Yavapai  County 175 

Yeni'<ei*k                        .  250 

Yerington  District  105 

Yukon       .  212 

Yuma  County.  17ft 

YunNan.  255 

Yucatin  221 

Zacateca».  222 

Zambe.xia  252 

ZoiitpanKljerg  DiHrict,  252 

Zululand  ....,..,  251 


LIDCERWOOD 

Steam    and    Electric 

HOISTING  ENGINES 

Are  Standard  for  Mines 


yPGERWOQO    DOUBLE   flCAl^ED    MiFMiNG   HO(ST 

The  engraving  illostratrs  our  i8  <  14  ihc  of  Double  Geared  Mining  Hoiit,  Thit  engine 
equipped  with  our  regular  form,  of  pott  brnke^  which  is  operated  by  one  of  the  hand  tever« 
[•bown  in  the  nek,  h;iving  9  thumb  latch  and  quadrant,  and  ia  >o  compounded  that  it  will 
i«if«)y  hold  any  kiad  the  engine  h  capable  of  hoisting.  The  drum  gears  arc  ten  tctt  in  dtametcr, 
land  the  drum  nine  feet  in  diannetcr  and  hvc  feet  fjce.      Fht  cf  fhtSt  engilltS  3re  in 

fiuccessfiff  opersfhn  at  Ihe  mines  of  the  Catumtf  and  Hecla  Mining  Company, 

whoiiiing  from    a  depth   of  four    thounand  fcci^  compre&^ed  air  being  uied    instead   of  gceam. 

More  than  30,0O0  Lidgerwood 
Hoisting  Engines   Wow   in   Use 

SEKD  FOR  A  OOFT  OF  OUH  LATEST  CiTALOfiyE 

rUDGERWOOD  HFC.  CO.  96  Liberty  Si.,  NEW  YORK 

BRANCH     HOUSES: 
iPhHadelphla  Chicago  Boston  Pfttsburs 


Atlanta 


Cleveland 


Seattle 
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PAINE.  WEBBER  &  CO. 

Bankers  and  Brokers 


ESTABLISHED     IN     1680 


National  Shawmut  Bank  Butldlng 
82   DiYonshiri   Straot,    BOSTOI 


WILLIAM  A.   PAINE  THOMAS  S.   DEC 

CHARLES   T.    HAWES 
HERBERT  I.   FOSTER  LEONARD    D.    DRAPER 

Mambtrs  of  Boiston  and  New  York  Stock 
ExeKanges  and  Chicago  Board  of  Trado 


BRANCH  OFFICES: 

HOUGHTON,   MICH.  DULUTH.   MINN. 

S.   E.   BYRNE,   MANAGER  W.    C.    BROWN,   MANAGER 

CALUMET,   MICH.  BUTTE,   MONT. 

m.   J.  O'BRIEN,  MANAGER  H»  B.  BYRNE,  MANAGER 

MARQUETTE,   MICH.  MILWAUKEE,   WIS. 

W,   H.  SCHWEITZER^   MANAGER         £.  J.   rURLONG.   MANAGER 
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Copper   Range   Consolidated    Company 

Office,   82  Devonshire  Street,  Boston,   Mass. 

FREDERIC  STANWOOD, 
William    A.    Paine,  Secretary  and  Treasurer. 

President. 

Copper    Range    Railroad    Company 

Houghton,   Michigan. 

R.  T.  McKeever, 

General  Manager. 

Champion   Copper    Company 

Painesdale,  Houghton  Co.,  Mich. 
F.  W.  Denton, 

General  Manager. 

Baltic   Mining   Company 

Baltic,  Houghton  Co.,  Mich. 
F.  W.  Denton, 

General  Manager. 

Trimountain    Mining   Company 

•  Trimountain,  Houghton  Co.,  Mich. 

F.  W.  Denton, 

General  Manager. 

Michigan   Smelting   Company 

Houghton,   Michigan. 

F.   I.  Cairns, 

Superintendent. 


Ik  .ifyVF:RTlSEn. 


THE  Engineeriag  Magazine  is  essential 
to  every  mining  man,  no  matter  what 
mining  periodicals  he  may  read.  The 
Review  and  Index  in  each  issue  give  him  an 
expert  digest  ol  all  special  articles,  on  every 
phase  of  Mining  and  Mining  Engineering  which 
have  appeared  during  the  month  in  the  entire 
Engineering  Press  of  Great  Britain,  the  continent, 
and  the  United  States — a  body  of  literature 
wliich  no  wide-awake  engineer  or  Mine  Manager 
can  afford  to  ignore ,  or  attempt  to  master  ima  ided , 

The  expenditure  of  hundreds  of  dollars  for  sul> 
scriptions,  and  hours  of  laborious  reading  of 
numerous  foreign  and  domestic  journals,  would 
not  secure  what  is  obtained  by  a  few  moments* 
reading  of  The  Engineeiiiig  Magazine  each 
month.  It  is  essentially  **a  busy  man's  magazine;*' 
and  its  whole  aim  and  purpose  is  to  keep  the 
reader  in  close  touch  uith  all  Engineering  and 
mechanical  developments  at  home  and  abroad. 


Write   for  Falder   "THE   ENGINEERING    INDEX'' 

THE   EN6INEERIN8    MAGAZINE 


140-142  Nassau  St. 


NEW  YORK 


iL 


J 


AIHJLXSSEX. 


-—  TI5CO  — 

MAXG.\NXSE  STEEL 

RESISTS  ^"E-^R  AND  TE.\R 
If  your  Castings  must  be  £iiie  tfaey 
should  be  -TAYLOR-MADF' 


SEND  FOR  CATALOG 


Taylor  Iron  &  Steel  Co. 

Hiffh    Bridge     -     New    Jersey 


We    Manufsctur* 


PERFORATED  METALS 

for    every    purpose 

Our  New  Catalog  is  Free  for  the  Asking 
HENDRICI  MFfi.  CO.,  CARBONDALE,  PA.      it.n 


r  BMt*,  May  1 


u'chiffan  Coihffe  ofi/fines 

Located  in  the  Lake  Stiperior  diAtrici-  Mines  and  milb  accc!«slble 
for  t»niciicc.  For  Year  Book  and  Record  of  Ciniduiit«Si  upply  to 
Pr««ident  or  Secretary.  F.  W.  McN  AIR«  Prc«1df>nt 


X^oujfhian^ 


nf  i  c  K I  g  a  n 


THE  COriPER  HANDBOOK  ADVEimSEH 


99  JOHN  STREET        ::        NEW  YORK  CITY 


Dealers      in 

COPPER 

Arizona  Pig  and  Ingot  Copper, 
Electrolytic  Cathodes,  Wire  Bars, 
Plates,  Etc.,  P.  D.  Co.  Casting  Copper 


Sole    A  ^  *  n  t  *    For 


Copper  Queen  Consolidated  Mining  Co, 

Detroit  Copper  Mining  Co,  of  Arizona 

The  United  Globe  Mines 

The  Moctezuma  Copper  Co,\ 


Lof\dor\     RepvosentAtlve 

A.  W.   FINCH.       -      -        16  Leadenhall  Street 


it 


L 


Cable  Address:     'ITINERANT,"  New  York  and  London 


THE  COPPEB  HANDBOOK  ADVERTISEH. 


Lake    Shore 
Engine    Works 

STEAM    B.r^d 
ELECTRIC  DRIVEN 

MINING 
MACHINERY 


MARQUETTE;  MICH.,  U.  S,  A- 

Get    our    Prices    and    Estimates 


ARIZONA  JOURNAL-MINER 

DAILY    AND    WCEKLV    EDrXIONS 

PRESCOTT,    YAVAPAI     COUNTY,      ARIZONA 

Prints  more  original  mining  news  than  any  paper  in  the  s^tiith west, and  is 
innre  widely  known  and  riuttted  than  any  pajier  in  Ariz* Mia,  because  of  the 
completeness  and  rehabilily  of  its  news  columns  and  ks  hostility  toward 
fake  mining  schemes 

THE  ONLY  DAILY  PAPER  in  Northern  and  Central  AnJBona  carrying 
the  Associated  Press  service,  with  a  circulation  six  times  greater  than 
any  paper  in  the  same  held. 

Mineral  Production  of  Yavapai  County  alone  last  year  was  $13,000,000, 
while  that  for  the  entire  State  of  Nevada,  was  Sg, 000, 000.  This  is  destined 
tt>  l>c  the  greatest  cnp|X'r  country  in  the  world,  according  to  the  present 
rapid  development  and  production. 

Daily,  $g,oo  a  yean   Weekly,  $3.50 
fjayable   in   advance.      Advertising 
rates  and  sample  copies  supj>lie<l  up«m  re<|uest.     Address 


Subscription  Rates: 


JOURNAL-MINER  PUBLISHING  CO.,  ^?^]\ 


d/ 


IfPPD    I^ft^TFIi     '^'^^  ^^^  matters  pertaining  to  the  Iron,  Sled . 
ftLLr    rUJILi/     c^al  and  Coke  Imliistriei 


liistnes  by  reading  the 


INDUSTRIAL  WORLD 

An  uj>to-datc  weekly  trade  pajx*r,  published 
in    the    heart   of   the    Industrial    Wi  »rld 

PRICE        -        -        -        -        -        -        '        $3,0 a  Yearly 

Address,      THAW    BUILDING,      PITTSBURGH,    PA, 


4 


L 


THE  COPPER  IIASDBOOK  ADVERTISER. 


^ 


Publishes  important  discussion  of  practical  min- 
ing  affairs  and  the  mining  news  of  the  world 


A  Journal 
For  Men 
Who  Mine 
For  Metals 


AMERICAN 
MINING  REVIEW 

FORMERLY    LOS   ANGELES    MINING   REVIEW 


(Eleventh  year) 

Advertising  rates  furnished 
upon  application. 

Snbscription,     -        -        -       -    $3.00 
Great  Britain  and  Postal  Union,    $4.00 

Sample    Copy     Free 


Published      by 

MINING    REVIEW    COMPANY 


LOS   ANGELES. 


CALIFORNIA 


THE  COPPER   UAXDBOOK   ADVERTISER, 


B    A    L-    D    \A/    1    N 

LOCOMOTIVE  WORKS 

WINE     LOCOMOTIVES 

t-h''' r,r '"i,:    i^.    Steam    r.itTii5-irc>i->t.''J 
I   Uy.     Kkcinc  I^K-o- 
in  connection    with 
\V  Ell^ctrtr    Manufac- 

turiii,j  Cij.  j,aJ  usiiiij  Westin^houee 
Muturs.     ::     :.     ::     ::     ;:     ,:     :: 

BURNHAM,  WILUAMS  ft  CO. 

Phlladolphia,    Pa. 


pecial  Information  of  Importance 

To  Holders  of  All  Copper  Shares 
Free     Upon     Application 

OBBS  &  SEELEY,     No.  I  Wall  Strtet,       -       •       NEW  YORK 


%/Qj\n^^  voTA^  vap^A^waj'j^^v/afv\^^^^ 


>A 


ines  and  Mining 


You    will    be    better    posted    as   to    the 
values  of   lake  properties  if  you  read 


=?> 


[|U  Native  Copper  Times 


It  deals  with  actual  conditions  in  Mines,  Mills 
and  Smelters;  ^ncs  after  and  gets  reliable 
mining  ne^vsfor  the  information  of  subscribers. 

$2M  Per  Anmm  Adyerfis'mg  Rates  on  Apptkation 

I   H,  WILSON,   Editor  and  Propriebr  LAKE  LINDEN,  MICH, 


ADVERT  JSER 


One  Thousand  Six  Hundred 

RISDON 
JOHNSTON 

CONCENTRATORS 

WERE    SOLD     IN    1906 

THE  MOST  REMARKABLE  RECORD  IN  THE  HISTORY  OF  MILLING 

THE  RISDON  IRON  WORKS 

29  8    STEUART    STREET 
SAN    FRANCISCO.     CALIF..     V.    S.    A. 


Witi  yurnUh  any  desired  information  concerning  ihii 
r€fnar$iably  ^ucce^^J^ul  machine  upon  requests  ,^end  ^or 
Catalog  fifumber  JTourieen* 


THE   COPPER   IIAXnnoOK    ADVERTISER.  11 


FOSTER  SUPERHEATERS 

KsBt^ntial  to  highfsi  fcoiKuny  in  ojiHTiitioii  o\  nteam  plants. 
Add  gTL'atly  to  life  uml  ilBeirricy  uf  tnrbinos  mid  ongines. 
Applied  to  any  type  of  lK>il*'r;  or  built  with  independent 
fumac*.?.     Uniform  supiTlieat  guaranteed. 

POWER     SPECIALTY     COMPANY 

1 1 1  Broaaway,  NEW  YORK  R*ilw»y  Exchwgc  BJdg.,  MILWAUKEE.  WIS. 


MINING  and  ENGINBCRING 
REVIEW 


Published      Fifty-two      Timeo     a     Year 

Prnlects  investors  in  mining  ct>mpanies  without  regard  to 
wealth,  intlueucc  or  n;itionality  by  publishinj^  unbiased  reports. 
There  are  m:iny  imitators*  but  only  one  Mining  and  Enginttring 
Rtview*         As   a    reward   of   consistent    huiKsiy    kA    reporis   it 

Has  Attained  a  Larger  Circulation  than 
any    other    Mining     Journal    in     America 

And  it  is,  therefore,  an  ex<  client  ;i»Kerrisinvi  mediuni.  We  will 
sentl  you  the  Mining  and  Engineering  Review  ^n  trial  for  four 
weeks.  If  you  wish  to  continue  it,  the  subscriplion  price, 
payable  in  advance,  is 

$  3  ,  O  O       R  e   r      V   e^  a    r 

THE  INFOIMItmN   DEPARTMENr  AiOHE  IS  WORTH  THE  SUBSCRIPTION 

The  MINING  and  ENGINEERING  REVIEW 

51    Third  Street.  SAN    FRANCISCO,    CAL> 


Victoria  Copper  Mining  Co. 

fRlD  H,  WlLUfkMS,  CHARLES  0.  HAHCHEUE,  iAMES  P.  CRAVES 

Fresident  Vke-Fresident  Sec'y  &  Treas* 

VICTORIA,  Ontonagon  County,  MICHIGAN 

EASTEHN    OFFtCE:    sa  state  street,   room   539      -       -       BOSTON^   MASfl. 
A  n  n  u :i  I     M e c t i  n  tr     Fourth     M  t> n  d  J  y    of     h  e b r u o r y    B a c  li    Year 
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THE  COPPER  HAXDBfWK  ADVERTISER. 


ALL  THE   NEWS  FROM 

Goldfield,  Nev.  Seven  Troughs,  Nev, 

Tonopaht  Nev.  Searchlight,  Nev, 

Bullfroj^.  Nev.  Kly,  Nev. 

Manhattan.  Nev.  Cripple  Creek,  Colo, 

Fairview,  Nev,  San  Juan,  Colo. 

Wonder,  Nev,  and  the  whole  West 

PUBLISHED     WEEKLY     IN 

The  Mining  Investor 

OF   DENVER,   COLORADO 

CLThis  Journal  is  the  most  conservative 
mining  paper  covering  the  investment 
side  of  mining.  We  have  correspondents 
in  all  the  western  camps  and  cover  the 
news  fully  each  week.  Besides  the  news 
from  our  correspondents,  we  quote  alJ 
the  important  mining  news  from  the  ex- 
changes, 'thus  giving  our  subscribers  all 
the  news  from  the  western  camps  in  a 
condensed  form. 

C  We  answer  all  subscribers'  questions 
free  of  charge  in  our  publicity  department. 
We  have  over  25,000  mining  companies 
indexed  in  our  office.  We  know  more 
about  the  inside  of  mining  promotions  than 
all  the  other  publications  combined,  and 
are  not  afraid  to  tell  the  truth.  We  expose 
all  wild  cat  and  fake  schemes. 


SUBSCRIPTION  RATE,  $2  Per  Annum 
TRIAL  THIRTEEN  WEEKS  for  50  cents 

CSend  50  cents  in  stamps,  coin,  money  order  or 
check  and  you  will  receive  the  Minin}^  Investor, 
together  with  all  special  numbers  for  three  months. 
The  Mining;  Investor  will  be  continued  at  the  regular 
rate  until  ordered  stopped.  Reference,  First 
National  Bank  of  Denver  and  reputable  brokers 
generally  throufjhout  the  country, 

THE    MINING    INVESTOR 

DENVER,  Box  1601  COLORADO 


Tui:  rnri'Lh'  UAXunonK  Mj\ 


Allouez  Mining  Company 

Centennial  Copper  Mining  Company 

Elm   River  Copper  Company 

Mayflower  Mining  Company 

Old   Colony    Copper  Company 

Union  Copper  Land  and  Mining  Company 

LANDS    LOCATED    IN 

Houg^hton,  Keweenaw*  Ontonagon  and  Qogebic  Counties 


Mine  Office: 
Boston  Office: 


Calumet,  Mictiigan 
60  State  Street 


H  E  FAY,  President 


GEO.  G.  ENDICOTT,  Sec'y  and  Treas. 


Learn  How  to  Invest  in  Mining 


It  is  i!  L  Pr^ifit  and  Low  to  teach  invoctor*  how»  and  this  populiir investor's 

^^-l,L^i/ine  is  m^oa  iti^j  daily,  earning  thr  cnnfttlenct  rtt  mininu  stock  btn  ers  oil  over  the  world. 
P-^  iit  and  Li-*ss  has  scored  a  rucccjw  iinprercdcntcd  in  the  annals  of  wcsttrrn  financial 
ju'.^rToalism,  and  this  success  is  based  u[»on  the  cxceptionjil  service  rcniiered  the  public. 
It  Makes  «nd  Saves  Yoti  Money  Yrju  cannot  posisibly  afTord  not  to  have  this  great 
ma^gasinc.  which  each  munth  has  upwards  of  200  page&  t>f  interesting  matter;  a  beautiful 
art  cover  depicting  some  (.haraeteristlc  mining  scene;  and  which  generally  ranks  with 
the  standard  ma^azmui  of  the  country.  Profit  and  Loss  information  service  to  mining 
Vtock  bu>"eTs  is  free  to  siibscriber^- 

Here  Is  a  Great  Free  Offering  It  co5ti^  yoru  nothing  more  than  a  postal  card  to  get  a 
FRSlii  sample  cupv  of  Pmrit  and  Loss.  Better  send  yoxtr  name  to  us  to-day,  and  sec  for 
'.vi'irself  what  a  splendid  value  vou  get  for  vour  mriney  in  a  Proht  and  Lffss  subscription. 
Mind  you,  this  magasinc  is  absolutely  indet*cndcnt,  or  iit  could  not  liave  met  with  itA 
great  success.  Ask  for  special  clubbings  offers  on  othci  publicAttons:  also  premiums  on 
subscriptions- 

Do  Not  Be  Steered  or  Mislead  Wc  urge  you  to  get  the  best  in  mining  and  invest- 
ment liiciuture-  Our  magaxint?  speaks  for  itself.  To  see  it  is  lu  like  it.  Please 
write  to-day  for  a  FREE  sample  copy.  Wc  have  no  mining  stocks  to  selU  and  none  to 
boost  Look  us  up.  Write  ti>day  before  you  forget  it.  Wc  know  that  Profit  and  Loss 
will  please  you.     Sample  copy  free.     Address: 


PROFIT  AND 

1700  California  Street 


LOSS  MAGAZINE 

Denver,  ColoradQ 
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TheWallaceH.  Hopkins  Co.  i 

Members  Chicap  MjQifijr  &  Stock  Exchange  ^ 

BROKERS 

Private  wires  to  all  market  and  mining  centers 


ORDERS  TO  BUY  OR  SELL  MIN- 
ING STOCKS  OR  INDUSTRIAL 
SECURITIES  PROMPTLY  EXE- 
CUTED ON  BOSTON  EX- 
CHANGE AND  CURB  MARKETS 

Daily  Market  Letter  and  Weekly 
Review  sent  free  to  any   address 


I 


MAIN  OFFICE:    181  La  Salle  Street,  CHICAGO 


BRANCH  OFFICES: 

MILWAUKEE.  WIS.  ESCANABA.  MICH. 

SHEBOYGAN.  WIS.  ISHPEMING.  MICH. 

GREEN  BAY.  WIS.  GOLDFIELD.  NEV. 

OSHKOSH.  WIS.  ST.  AUGUSTINE.  FLA, 


I 


f 


^?«N;r>0«h:=>Oi><C>00<Z>>(><::>0^<=^ 


M 


THE  ran 


Sin''*i\     ^*M   »/;f;,>^ 


Calumet  and  Arizona  Mining  Company 


Comoanv     1 


AND 


Superior  &  Pittsburg  Copper  Company 


AS  Ha*T*i'!«i    *1  Wr-Ftrs.  rmm  Rrrtv.  Tf««L  Go»gnif  H. 


CAlWfc^Syc'Y 


(Arizona  Mining  News 

Fnxs  lii«  Famois  Wirten  Distrkrt  where  ifc  tocatcd  tbc  Booaosm 
dtcU  Mtoea,  Shattuck*  Atitooa^  V&rrca.  Amcdcui^  Sftfhukw 
aod  the  wocli*s  Jamcua  Cop^r  Qtic«n— is  fivm  by  the 

Bisbee  Daily  Review 

Send  fof  SAMPLE  COPIES  of  our  SUNDAY  EDITION, 
lb  to  24  pAg^^  coataioiagf  a  tftithftil  aod  aceurmic  rctnoii 
of  Ihe  operatioos  of  the  various  coispaajes  Id  the  district* 

Dsily,  per  month      .    .    .    • *    fO.75 

Sunday,  per  year  (with  Minlntf  Section)     .    .     5.00 

A  d  d  r  i  s  s ,       BISBEE  DAILY  REVIEW,    Btsbtt,  Irtioni 


The  Tri-Bullion  Smelting  and   Development  Co, 

MINES 

The  Kelly  Mines,  New  Mexico        The  Starlight  Mines,  Arizona 

The  Tri-Bullion  Mines,  Montana 


Smtltifs  and  Rtflntri 

HOWARD  PASCHAU 
President 

IfAiN  OFFICE: 

U.  S-  Expre«i  BIdff., 

2  Rector  St,.  N.  Y. 


Bufirs  and  Sallirs  of  Oras 

SAMUFX  W.TRAYLOR, 

Conftyttiiitf  acid  DlrcctJritf  EnnliiiH 
WF-STKRN  OFFICK: 

I3tv  f  ]Jijimhcf  o<  romraere** 


NO  advertiser  should 
be  compelled  to  con- 
tinue a  contract  if 
the  results  are  unsatisfac- 
tory. Neither  should  he 
be  short-rated  if  he  wants 
to  stop 

HERE  IS  A  FAIR  CONTRACT: 

Thi*  MtniRK  Worlil, 

Moiitidnock  Block,  Chicago.  HI,. 
You  tire  nutliori£«d   to  insert  our  advertisement   in 
The  MininK  World  every  week  for  one  year  and  there* 

lifter  until  forbid,  usintc  sifvace  a»  foUowi:  ...... .... 

- for  which  we  airree  tc  iwiy  $.. —  — 

Pnysible  monthly,  per  rates  on  re\  er«e  mde  hereot  The 
PRIVILEGE  TO  DISCONTINUE  THIS  AGREEMENT 
IS  GRANTED  ON  JU)  DAYS'  NOTICE  IN  WRITING 
BY   EITHER    PARTY    HERETO.         ..         

<l  Such  a  contract  places  a 
medium  strictly  upon  its 
merits*  Every  publisher 
who  has  any  confidence 
in  his  paper  should  be 
willing  to  accept  such  a 
contract.  The  Mining 
World  takes  them 
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SubiMrription,  Per  Year ; 
United  Stated  and  MeJticre,  $1.00 
C^naila.  fiS.N  Por«if(n.  i6.M 


.rbison-Walker  Refractories  Co. 

PilTSBLRGH.    PA. 

Manufacluren  <A 

ighest    Grade    Refractory    Materials 


FIRE  CLAY 
SIUCA 
MAGNESIA 
CHROME 


BRICK 


Sole  Agents  for  Carl  Spaeter  Magncsite 
Importers  of  Chrome  Ore 
Regular  Customers  K200.000   Daily  Capanly 

Write  for  Catalogue  Z 


he  American  Metal  Market 
td  Daily  Iron  ^nd  Steel  Report 

Is  the  authority  on  the  Tin»  Copper,  Spelter^  Lead 
Antimony,  Nickel  and  Silver  markets.  A  complete 
daily  report  of  the  Iron,  Steel  and  Metal  Markets 
based  on  actual  transactions  in  the  trade.  Sub- 
scription $10J0  a  year— Write    for    sample  copy. 


^ 


[ 


he  American  Metal  Market  Co. 

FULTON  STREET.  ::  NEW  YORK. 


PARREL  .z  CRUSHERS 


k 


/ 


BACON'S 

CRUSHING 

ROLLS 

UW  FDR  »T*LOSU£  C 

FIHREL  FOUNDflT  m 
MICNINE  COMPANT 

EARLE  C.  BACON 

ENGtNCCR 

KAVEMETEfl  iUllD;ll6 
NEW  YORK 
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MINES  and  MINERALS 

A  MINING  AND  METALLURGICAL  JOURNAL  IS  A  PAPER  FOR 

EVERY    MAN    WHO    MINES 


It  treats  on  all  branches  of  mining.  It  is  a  purely  mininj; 
andmctallurjTical  })a])er.  It  is  practical.  It  is  well  illustrated. 
It  gets  the  best  contributions  by  payinj;  lilnTally  for  them. 
A  year  cf  Mines  and  Minerals  f onus  a  volume  (>f'57()  tpiarto 
pages  of  the  best  and  most  up-to-date  minin<(  literature.  No 
TOok  on  mining,  of  such  size,  containinj^*  such  literature, 
and  so  well  illustrated,  can  be  jnirchascd  at  any  j)riee;  and 
if  the  same  matter  were  published  in  book  form  the  IxxjU 
could  not   be  sold   for  less  than  $10.00  or  $12.(K)  ])er  copy. 


The  subscription  price  of  MINES  and  MINERALS  is  $2.00  per  ycnr 
to  all  points  in  the  United.  States,  Mexico  or  Cuba,  $2.50  to  (lanada. 
$3.M  per  year  to  all  other  countries. 


Address  MINES  and  MINERALS,  K^^i^  s"a: 


Superior  Savings  Bank 

CAPITAL  AND  SURPLUS $   150.000 

DEPOSITS  1.000.000 

Tnuisaeti  a  Gsmral  Banldng  Business  Receives  Commercial  Accounts  Subject  to  Check 

PAYS   3    PER   CENT    INTSRSST   ON    SAVINGS    DEPOSITS 

C  M.  WKIGHT,  iACOB  BAER,  M.  C.  CETCHELL,  I.  C  JEFFERY. 

Frtsidtat  Vice-Prtsident  Cashier  Asst.  Cashier 


Sviperior   Xrvist  Company 

HANCOCK.    MICHIGAN 

C/%F»IT/%1-     AIND    SURPL^US        -    -        ^180,000 

DIRECTORS: 

Jacob  Baor.  Charles  Brlggs.  Gordon  R.  Campbell.  James  Chyno^iireth.  James  Neroer 

John  D.  Cuddlhy,  Henry  L.  Baer.  William  E.  Parnall,  Louts  H.  Richardson. 

Swaby  L.  Lawton.  Harry  F.  Fay.  Lesslntf  Karger.  Ferdinand  Wieber, 

Thomas  Whittle.  Geortfe  Ruppe.  Allen  F.  Roes. 

Edgar  H.  Towar.    Charles    A.   Wright. 

SPECIAL     EXPERT    ABILITY 

In  the  manafTcmcnt  «tf  estates  this  Company  assures  responsibility,  experience  an«l  s|)ocial  expert 
ability.  It  has  a  fixeil  place  .il  Vmsiness,  fixed  business  hours  an<l  it  emi  handle  the  funds  of  estates 
more  economically  than  is  j>ossible  with  private  ]K'rs*ins.  It  is  chart<'red  to  act  as  executor, 
administrator,  i^uardian,  and  in  every  other  trust  capacity.        Morv^v  \o  \«o«>tv  otv  \Sa%\ ^'sNaN.^x 
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Atlantic  Mining  Company, 

JOSEPH  E.  a  AY,  Presldeiit. 
J.  R.  STANTON.  Treasurer. 
J,  WnBBLBR  MARDLEY.  Secretary. 
Eastern  office 
16  William-    t^treet  Atlantic  Mine  P.O. 

New  York.  Houghton  County. 

Michigifi. 
AdquaL  &le«tiDg  socood Tuesday  of  March,  each  your, 


Mohawk  Mining  Company, 

JOSBPft  e.  a  AY,  President. 
J.  R.  STANTQN^  Treasurer. 
J.  WHEEUBR  HARDLEY,  Secretary. 

Eastern  office 
15  William    Street,  Mohawk.  P.  O., 

New  York.  Keweenaw  Ck)iinty» 

Michigan. 
AundalAJiMaiQg  lust  Tuesday  of  March,  each  your 

Michigan  Copper  Mining  Company 

JOSEPH  E-OAY,  President. 
J.  U.  STANTON,  Treasurer. 
J.  WHEELER  HAROLEY,  Secretary. 

Kfap^tern  office 
15  WUliam    Street,  Rockland. 

New  York.  Ontonag^on  County, 

Micbigmn. 

AnDniil  Metitiug  first TticNtay  of  May.  each  year. 

Wolverine  Copper  Mining  Company 

JOSEPH  E.  OAY,  President. 

J.  R.  STANTON,  Treasurer. 

J.  WHEELER  HAROLEY,  Secretary. 
Eafitern  office 

li>  William    Street,  Kcartarge  P.  0.« 

New  York.  tloufhtoa  County, 

Michigan. 


L 


COFPEM  HAX^mOl^   JJ^TEMTU^M. 


(_,  ►^^     tflS^ 


'he  New  York  Metal  Selling  Company 


r«t 


Copper,  Speiter,  Uarf,  ArfHonf  lea^ 
AotiiMfff  aarf  Tk 

iper  Ores,   M^tfe  Mad  BwIIIbb,  Lead  a«rf  Ziac  Ores 


J.  C    mALL 


BALL  &   BALL 

Atlrintrgs  at  Cam 
MAROUETTE,    MICHIGAN 

Lamd  Title*,  LMtf  Imgtkni  aad  CoryonWM  Law 

-■  A 


e*avtOi«i.  %M»^tmm.  socirott.    w— . 


^^e  COMANCHE  MINING 
AND    SMELTING    CO. 

Gold»  Silver*   Copper    ai.nd   Zinc   Ores 

Owners  of  Silver  CitY.  Pinos  Altos  <&  Mogollofi  P..  It. 

Silver  City  R.«ductlon  Works  Pjfio»  Attos  Gold  Hlnlntf  C«. 

Plr\o9  AltCM  5tor«  Co. 

SILVER  CITY.  !s  NEW  MEXICO 


St.Mary's  Mineral  Land  Co. 
COPPER  LANDS 

nOEVElOPtD  LMDS  FOR  SUE  HLOM  THE  wmi  UNBTH  OF  THE  COPPER   RtNeE  OF  HICNiaiN 

Ilpptj  to  R.  R.  600DEIL,  Resident  Agent                   HOUGHTON,  MtCHlGAN 
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EVERY  INVESTOR 

IN 

COPPER  STOCKS 

SHOULD  SUBSCRIBE  TO  THE 

Bosfon  News  Bureau 

$1.00  A  UOHTH,  $U.O0  A  YEAR 


m  HIGHEST  RECOGNIZED  lUTHORITY  OK  111  HITTERS  PEniAIIING  TO 

COPPER  and  'XOPPERS" 


It  publishes  more  fcacts  relative  to  the  equipment,  cost  of  pro- 
duction, output,  earning  prospects  and  the  intrinsic  values  of 
dev^eloped  copper  propositions  than  any  other  financial  publi* 
cation  in  the  world* 

n   /S  Also   THE   MOST   COMFLETE  DAILY  RECORD   OF 
AMERlCfiiH  flMAHCE  FOR  BUSINESS  MEM  AND  INlfESTORS 


C.  W.  BARRON,  Publisher 

EXCHANGE  PLACE  BOSTON 


TUL    iorrrJ^    lI.iXDHOOK    AnVFRT!SER, 


Euincy  Mining  Company 
32  Broad\vay,       -        -       Ne\v  York 
[INING  and  REFINING 
Highest  Grade  Lake  Superior  Copper 
es  and  Smelter,        ^         -        HANCOCK,  MICH. 


Adventure  Consolidated   Copper  Company 

^^  GREENLAND,   ONTONAGON  COUNTY,  MJCHIGAN  ^ 

^■JiLMSS  L.  Biiiioi-,  Preaidcnt  Wm,  R,  Todd,  Scc'y  and  Tret^s.  f 

^m  Crt ARLEs  L.  Lawton,  Genl.  Superinteiidcnt  W.  A.  O   Pavl,  Asst.  Sec'y  and  Treas. 

PWTRN  OFFICE: _  .  32  Broadway.  New  York 

FHE     COPPER      ERA 

<WEEKLY» 
CLIF^TOIN,    MRIZOINM 

A  Minifi}^  Journal  devoted  to  the  Clifton'Morenci  District 

IR^CRTPXiriN*       United  States,  Mexico  and  Canada  $2.50.      All  other  Couotrie* 
?g>C^^IVII-  I  IV/ilt.        ^„  p^j,^  Union,  %iM. 


If  interested  in   Ttoundary  Mines  you  should  read 

THE    PHOENIX    PIONEER 

AND   BOUNDARY   MINING   JOURNAL 

Published  in  the  heart  of  British  Columbia's  greatest  copper-gtuld  mining 
seettoa>  This  district  has  2^100  men  eTnpli>ycd  in  mining  and  smelting; 
ha*  tHrue  -tncltcrs,  capacity  fS,500  toas  daily. 

TH £  PHOENIX  PIONEER.  Is  th«  recogntz«4  ftutttoHty  for  mlnifia  news  In  the 
9ou«Ml«ry  District    $2.00  pcT  year,  and  worth  lt#    Subacriptton  to  V*  S.  $2.54>« 

Pioneer  Pub.  Co.  W.  B.  Willcox.  Mgr.  Phoenix,  B.  C, 

AMPLE  CDPY  ON  APPLICATION 


MEXICO  *^  ^^^  ^^^^  ^*  Opportiinity 
-  ■■  for  Meo  with  Capital. 

THE  MEXICAN  INVESTOR 

Tells  the  truth  about  Mexico*s  development  and  investment 
opportunities.    Send  for  Sample  Copy. 

THE  MEXICAN  INVESTOR,   Apiirtodo  117  BU,  Mexico  City.  MEXICO 


MINING  AND  SCIENTIFIC 
PRESS 


iSTABitSHiD  1S60 
T.  A.  RICKARD.  Editor. 


iSJABUSmi>  1060 
EDGAR  HIGKAED.  Business  Miinatrer 


€L  Illustrated  weekly,  84  pages.  Controlled, 
edited  and  managed  by  mining  engineers 
not  now  in  active  practice. 

CL  Offers  every  >veek  the  latest  accurate 
mining  news,  valuable  and  timely  discussions 
and  original  articles  by  leading  members  of 
the  profession, 

O,  Publishers  of  books  of  immediate  interest 
to  those  engaged  in  mining.  Send  for  sam- 
ple copy  and  book  catalogue, 

FIFTY'TWO    ISSUES   $5,O0PER    YEAR 

(ADD    $2.00   FOR     FOREIGN     POSTAGE* 
(ADD  fl.OO  FOR  POSTAGE  TO  CANADA) 


667  HOWARD  STREET.       ::       SAN  FRANCISCO 

New  York,  500  Fifth  Ave,       ;:       Chicago,  934  Monadnock  Bldg. 
Denver,  ;:        :;        ::        ::        ;■        ;;        420  Mc  Phee  Building* 
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Ahmeek    Mining   Company 

ALBERT.  S.  BIGELOW.  President 

NORMAN  W.  HAIRE,  Vice  Preset  and  Gen.  M^r. 

WILLIAM  J.  LADD,  Sec'y  and  Treaa. 


EASTERN  office:  CALUMET  p.  O. 

:.90  WASHINGTON  ST., 

Boston,  Mass.  HOUGHTON  CO.,  MICHIGAN 


Osceola    Consolidated   Mining  Co 

ALBERT  S.  BIGELOW.  President 

NORMAN  W.  HAIRE,  Vice  Preset  and  Gen.  M^r. 

WILLIAM  J.  LADD,  SecV  and  Treas. 


RASTBBN  office:  OPECHEE  p.  O. 

99  WASHINGTON  ST., 

Boston,  Mass.  HOUGHTON  CO,.  MICHIGAN 


Isle  Royale  Copper  Company 

ALBERT  S.  BIGELOW,  President 

NORMAN  W.  HAIRE,  Vice  Preset  and  Gen.Mtfr. 

WILLIAM  J.  LADD,  SecV  and  Treaa. 


EASTERN  office:  HOUGHTON  P.  O. 

199  WASHINGTON  ST., 

Boston,  Mass.  HOUGHTON  CO.,  MICHIGAN 


Tamarack  Mining  Company 

ALBERT  S.  BIGELOW,  President 

NORMAN  W.  HAIRE,  Vice  Pres't  and  Gen.  Mgr. 

WILLIAM  J.  LADD,  Scc'y  and  Treas. 


EAsrERN  office:  calumet  P.  0. 

M  WASHINGTON  ST^ 

Boston.  Mass.  HOUGHTON  CO.,  r^lCHIO 


THE  COPPER   HANDBOOK   ADVERTISER 

MEXICO 

The  World's  Leading  Producer  of  Silver* 
Soon  to  be  Second  in  Copper  Production. 
Is  now  Fourth  in  the  Production  of  Gold. 
Increasing^  rapidly  in  the  production  of  all 
other  metals - 

MEXICO 

Soon  to  be  the  World's  Leading  Producer 
of  Valuable  Metals 

DO     YOU 

wish  to  keep  reliably  informed  of  the 
mining  conditions  of  the  various  mining 
districts  of  Mexico  and  keep  in  touch 
with  Mexican  miniog?  If  so,  you  cannot 
afford  to  be  without  the  

Mexican  Mining  Journal 

which  will  supply  this  information  more 
accurately  and  thoroughly  than  it  possibly 
can  be  obtained  from  any    other  source. 


^ 


^e  n  d    y^  o  r     Sample      Copy 

THE  MEXICAN  MINING  JOURNAL 

MEXICO    eiTT,  MEXICO 

Subsai^flon  prkt  iht  woftd  oYtr,  $S,00  Met.  or  $1,50  gold,  ptr  ftir  . 
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Murray  Corliss  Engines 

STANDARD  SIZES  ON  HAND 
FOR    PROMPT    DELIVERY 

Special  and  Compound  Engines 


I 


BUILT  TO  ORDER  ON   SHORT  NOTICE.  ^ 

Our  Equipment  is  Modern  and  Our  Capacity  Great,     i 


il 


i. 


STEAM  BOILERS 

Fire-Tube,  Wafer-Tuiie,  Internal  Furnace,  Ffre-Bex, 
Built  to  Specifications  and  Built  Right. 


I  The  Murray  Iron  Works  Company, 

INCORPORATED  FEB'Y  TST,  1870. 

Burlington,         -         -         Iowa. 


Tff£ 


.ti>r£n7sstL 


flTJlBUiMED  in?  TVEVTY 

PUBUSHED  AMMUALLY  ■  IIUCH 


TEAI 


Tb.  MimilG  MANUAL 

FOR     1908 
By  WALTER  R.  SKINNER 

IE  STINDARD  REFEKENGE  WORK  OR  MINES 


T\VEMV-'\ 

A  k 

-PMieft.  God.], 

AUSTRALASIAN 

AFRICAN 

MISCELLANEOUS 

Tith  tables  of  Criiehinjr*  at  cTi  I    :'  s-    *     -       ;  i    *     f  Minlfiie 

Dlrectorm  mnd  Secretaries,  ihtr  r^rr 

and  namies  of   the  C«ivn(iunx'^  ^s^.tL   .  ^.^  !.   :  .«. >    .r^  ^-.^lii^^^  ^^v,      , 
_    GooMillinc  Em^lmBen  wmd   Mia^   liMM^icffv    wrtlt    t^ 
ipany  ooanectaooSy  and  a  DicfScioirT  of  Mlmimt  Tt^rmm. 


THE  MINING  MANUAL  FOR  m: 

Tasm&iiu.  eirj;    !«•  At- 

W€»t  Airka.  E^pt,  rt 

British  Colvmbtt.  Ank: 

United  Kinadom),     T*e  ^ar^i-  ^lmlMl  .-    " 

oUier  ckflleiaM;  date  firf  aUifiifcH»««s.  »^i  .tf 

wiih  the  pttfcli 

calU:  dividefid 

■howms  RiiMitL. 

tuiftJs  Mlov  t^ . 

The  LwUr>( 
•nd  dc9crffy«iofW 
orSecrttafT  «•« 

A  ooiofflcte 
uccupie»  It  pt0e 


^  U#IF  »l»t|*fi[ 


MUV 


l»6oo 


■INIRG  MAHOIL  FOR  1908 


Undai:  WALTER  R.  SIIRRER,  1M2  Cleititi  Uieaoibard  Sll 


.  ret;  1J2J  HVEtlUl 
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MAMMOTH  SMELTER 

H»v>M   SM»,,r*  CouatTT*  CAtirtmNiA 


Sh&staL  County*  CaLlifornia» 
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« 
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o 
o 

^ 
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0) 


O 

0 
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Ilia  r.  r.r  Taisw  jtm^^ltecs— twontlnWHR 
l,50U  Utus  a  day,  umior  cnii!*i  rue  turn.  ' 
las.  of  copper  a  year.     Ko«ii  in  luueli  witli  tht^ 


r  prt^sont  Cfipacitjr,  aiid  a  now  ttno.  with  capncity  t*f 

TUU  tiHHini^  for  tujo  county  on  output  of  li[>0.(KlO,000 

tleveiijpmeut,  and  utetallarKicai  prnciice,  by 


i. 


MINERAL  WEALTH, 

tlu^  oiily  minm^  jonmal   pnhlUhf^d  on  the  Pncific  ronst,  from  an  Activo  tnlnfnjrcent^ 
iVf *"*!'*  I* ^0  ptsryotLT  for  the  U.  S  .  M*-»iieo,  l>tvn»iaion  of  Canftda,  and  elite wiioro  in 
I  uo  PoHtttl  Uuiou  ;  all  utht*f  couuf  rii^a  fa  OO  inr  year   Advorti^^iu^  ratt^s  cm  appHcatioiu 

M.  E.  DITTMAR.  Editor  and  Prop.. 

Redding,  Shasta  County*  Cal. 


OLIET   BRIDGE  &    IRON   C 


^Ol^tE-r,    IL-L^lfNIOtS 


STEEL  STRICTURES  FOR  MINES 

[.  STEWART,  Agent  Menominee,  M 


IE    hSS    CONSQUOATED    MINING    GONP 


Buxs 
insftt 


yvt/^&S,  OPSXONAOON    COUf^TY.  iniOH, 


_     A.  LA>tB, 
H,  WIIXO-IL 


THtO.  O.  NICHOLSON,  Vioe-Pn 
\^  .  A.  BANCROFT.  Secy  mod  1> 


Boston.  F^t 


HEMICALLY 

in  ACIDS  and 

M  M  0  N  1  A 

The  Grasselli  Chemical  Gonii 

NEW  YORK  CHICAGO  CLEVEl 

LABORITORY  CHEilCJ 


J.    M.    LONG  YEAR 
I  N  E  R  /\  L    Qnd    XI/WBER    LAN 

L  IN  THE  LAKF,  SUPERIOR  DISTRICTS  J 

V  Vice-President  Ltake  Shore  Enj^ine  WorkA  ■ 

Idress:    MARQUETTE,     MICHIGAN.    V,    S. 


t  PoPB,  Pr«i. 


OFFICERS 


J/>e  Citizens  National  Be 


^  of  HOUGHTON.  MICHIGAN 

B  DIRECTORS 
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THE  GOLD  and  SILVER 

HANDBOOK 


That's  what  the   ••Daily    Mining  Record's  Quart- 
erly Handbook  for  Mining  Investors** 
might   be  termed. 

CLOSE  TO  300  PAGES.  25  CENTS  A  COPY, 

EiclusivG  Copyrighled  Information  far  the  Investor's  Guidance. 

Out  the>  F^irst  of 

January,  April,  July  and  September 

CContains    reliable    reports    upon    tiundreds 
of  preciuusj  metal  mining  and  oil  companies. 

CGives  the  history  of  2000  companies  that 
are  fakes,  frauds  or  unworthy  of  the  investor's 
confidence. 

CContains  a  directory  of  the  dividend  paying 
mining  companies  of  North  America,  with  their 
lecords. 

tJLGives  a  resume  of  the  corporation  laws  of 
the  ditterent  states  and  territories. 

An  Invastment  of  25  cents  for  ''THE  HANDBOOK  FOR  MIN- 
ING rNVESTOiS'*   may    mean   the   saving  of  your 
investment. 

Wrttc  tu-tLiy,  enclustrig  25  tents,  an  J  )ou  will  receive  the  Karulbgolc,  together  with 
sampk:cu|>y  ufthe  only  daily  mining  newspaper  in  the  world.  The  Record  vutitaina  all 
the  ncwsj  making  a  specialty  of  copper. 

THE  DAILY  MINING  RECORD 

1829-31-35  CHAMPA  ST. 

DENVER,  COLORADO. 


± 


The  Offidoi  MTmng 
Directory  of  Hcxico 


i5.si*g-r 


^z:r=aw    Irr^^e*  i/B»£j'ir. 


IM'JTt   ZHBL 


illustrated.     0:<re»^:'«deece 
soiialed  frcd  iZ   i-Terefted 


Southworth  &  H 

2a  Dolores  43«,  Mexi 
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WISE  INVESTORS 

draw  valuable  lessons  from  the 
movements    exhibited  l)y   the 

TABLE  OF  AVERAGES 

corrected  daily  to  show,  in  connec- 
tion witfh  a  general  table  frequent- 
l}""   published,  the   average   price  of 

2D  ACTIVE    RAILROADS  an. 


12  LEADING  INDUSTRIALS 

extending  over  a  period  of  more 
than  lo  years,— This  and  a 
h  u  n  d  red    ot  h  r  r    a  i  d  s    to 

SYSTEMATIC  STUDY  OF  INVESTMENTS 

are  fuund  in 

THE  WALL  STREET  JOURNAL 

$1  per  nionl  L,  $i  2  per  year 


FIIJ-  <ll  T  \Sn   M\U.  MTU  UK 

l>  OHUI'IR 

Dale, . 

DOW,  Junes  &  co .  Pubiisber*. 

44  Broad  Street.  New  Yutk,  N    Y. 
1                      IndoBcd  please  find  f... for 

THE  WALL  STREET 

tM^ginniog  with  the  ia^tie  of ,,.,,,.                       , .  *    - 

1  yi  iH 

irhich  sicfiil  10  me 

JOURNAL 

.1908.  at  the  foUowiotf  adili'css: 

Name 

Town ..,., 

State Sireet...  , 

Cli 
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L.VOGELSTEIN&  COMPANY 

100  a<40Abw*.,   NEW   YOHK 


Aai:i*iTS  roR 
ARON     HIR5CH     6f     SOHN 

CorppeTf  Anrontifcrotis  ami  A^irifcmtis  Copper 
Manes aad  BtiUiun.  Lcail.Tiri.  Aniimonj  .Spelter. 

SOLE    AGENTS    FOPt 

Unitc'l  StAtcs  Metals  Rcfinina  d..  E!cctP:4ytic 
Copper  ktfilnery  ut  Chrume.  N.  J.,  Klettn^ytic 
Lead  Rcfintirv  at  CrraKSstlli,  Indiaiin. 

«CtLIMO    AQCNTS    fOfI 
Spelter  of  American  Zinc.  Lca4l  &  SmcUing  Gj,, 
Caney*  Kan<>iiS  and  Dc-arini::.  Kiinsas. 


£.  SChHtlDtR  &  Co. 


STEARIC  WAX 
MINING  CANDLES 


279    DEARBORN     STREET 

CHICAGO,  ILL. 

U.  S.  A. 


The  SALT  LAKE  HERALD 


T  he  reliable  mining 
authority  of  UTAH, 
IDAHO  and  NEVADA 

$10.00  the  year    85c  the  month 


%v 


L 


I  JOSEPH   CROZE  I 

X     Mineral  and  TimlKT  LannlAifn  bolhshrvrr*    £ 
2    uf  Lake  Superior,  purchased  ami  fur  fiiJe. 

J    Cit  y  and  CounTry  Real  Estate  in  HuuRh- 
9    Ion  County,  improved  and  imimprtivfd. 

Shifi  ard  and  Trtwin«  Line  Pull  outfit 
"i  r  I.:-  and  LiKhirrn,  etc.,  available  on 
s}i  It  nr>ticc  {or  work  in  any  part  of 
Lake    Superior. 

W*>id  and  Coal  Yards.  Cement*  Lime, 
Brick*  etc. 

HOUGHTON     I     MICHIGAN 


LET  US  SOLVE  YOUR 

WASTE  HEAT 
PROBLEM 


If  your  works  diivcliiirtre  liol  if^Hcs  to 
thf  utmosphert%  wc  cam  pro(>iibly  ^ave 
you  ;i  lot  oi  money. 

Whirr  fltio  t^uM'^  Hum  Vn  itli.  rsarr  iilh»\  r 
47r»ti  Patinnhrit  Green  Furl  Kconomixcm 
sh'tw  a  pnifil  In  niiniri'ji^  atid  Nnirliiiiit 
pr-M.s.st^s  %vrtstc  ttiusvs  art?  uften  tnmii 
1in;luT»  and  an  Rtnnnmizi-r  would  mivc 
F  iiuh  TTi'To  A^  rxcimpl*-s,  \*i'  hnvi'  pvil 
i  1  rit'ntii  .mjjscrs  in  llu'  fiilli-wm>;  pr*»ci'ssci?: 

To  recover   wiiste   heat   from   OIL 

SllLLS. 
To  cool  the  ifflses  from  REDUf  ITION 

I  LfRNACKS  and   recover  t^old.  p.ilvcr 

II  nd   copper,  ;ind   incidentally,  lieitl  far 
llie  boiler-feed  water. 

To  recover  heat  from  BLAST-FUR- 
NACE trtiKeii. 

To  recover  hinit  from  theaaj^esleavlnt; 
ROl  ARY  CEMEN  I    KILNS,  etc. 

Tfie  Economizer  can  also  be  used  to 
recover  heat  from  the  ex  ha UM  of  larsv 
GAS  ENGINES. 

In  (v.me  plants  the  Green  Air  Heater 
i;  u'wid  instead  of  the  Ecunnniii'tT  fht' 
uir  h^-ater  recovtrs  heat  fn  nn  hut  jim^i  - 
.ml  uill  heal  air  ti»  a  tenu^rature  t.f  TtXJo 
I  ill viMhritt  or  liii^her.  By  ui^inff  il  as  a 
tt  L.  rir  ralur,  that  is  by  returnini?  the 
li'  Mir. I  air  to  the  fnrnacp.  not  r»nly  »•*  thi* 
1.11  "iiiptirin  nf  fuL'l  reduced,  biit  a  tni^hcr 
i  n  ri;ii  t'  temperature  is  reali»ed. 

Fur  a  full  account  of  E*"onnmi5!cr  prac- 
tire,  send  ff*r  our  Treatise,  *MIM  C  H.'* 
r,  .n.uli  UH  hr>nrc  yotir  di^jitn^i  have 
1"  I'ri  ssihI  ttKt  iuj  (iiT  rrviaitin.  We  als*» 
^    111  1  f;ins  for  Mt^'hanicat   Draft,  Vent ila- 


The  Greeii  Fuel 
Economizer    Company 

Matteawan,      Chicufro      San  Francisco 

Seattle        Salt  Lake  City 

(Soie  Builders  of  the  Grctn  Fuel  Economi^r 

i*i  Shis  Coufiiry) 


u 
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THE  AUSTRALIAN 


MINING  STANDJUID 

tttCTRK^^ RECORD'  flNANClA^  pjviE*" 

ESTABLISHED    1888         EVERY  WEDNESDAY 

SYDNEY  LONDON  MELBOURNE 

12  and  14  2  Nichola«  Pam.  Broken  Hill  CKsmben 

OXonnell  Street  Lombard  Street   E.  C.  31   Queen  Street 

The   Leading  Technical  Publication 
in  the  Southern  Hemisphere 

SUBSCRIPTION -.-United  Kingdom  and  Foreign.  $7.15  (30/-)  per 
annum,  post  free,  prepaid  to  the  order  of  Critchley  Parker  Propy,  Ltd. 


Manufacturer!      of* 

Mining  Machinery  and  Requisites 

For   Australian    Mines    Should 
Keep  Their  Names  in   the 

"Australian  Mining  Standard " 

Which  Circulates  on  all  the  Fields 
of    the    Australian    Comtnonw^ealth 


Quarfer  Page^  Monfhlf  tnseriion      •         -         •  195.00  (i20i      ptr  annnm 

Quarter  Page,    Wetktf  Instrtion  *         -      $252.00  ^£52-10     -]  ptr  annum 

Wc   arc  publifhififf   this   year    Mefallur^y  of    Tin,    Hefim'n^   of 
Cold  and  Mining  ^e^Uter  of  j\a^traiia*    S«*nd  for  prospectus. 

Send  your  cataloguis  for  our  f ilo,  and  ask  for  Spooimen  Copy 
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LAK£   COPPER. 


VERSUS: 


ELECTROLYTIC 

Heat  Treatment  of  Copper  and  Direct  Rolling 

The  Recovery  of  Copper  from  Scrap 

The  Production  of  Copper 

Description  of  Copper  Works  and  Rolling  Mills 


These  arc  the  titles  of  some  of  the  articles 
on  Copper  which  ^were  published  in  THE 
M  E  T A  L  INDUSTRY  in  1957,  besides 
articles  on  all  the  rest  of  thti  non-ferrous 
metals.  Many  more  instructive  and  interest- 
ing articles  w^ill  he  published  in  19<^9, 


THE  METAL  INDUSTRY  is  the  first  jour- 
nal in  the  world  published  in  the  interest  of 
the  non -ferrous  metals  and  every  issue  has 
something  of  particular  interest  on  Copper, 


Ten  Cent^  per  copy  One  t^oifar  per  year 

U/?e  METAL  INDUSTRY 


61  Beeknnan  Street 


NEW  YORK 


M 
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The    Moody    Corporation 

Dispensers     of    Financial     Statistics 
Capital  and  Surplus    over   $1,000,000 

Incorporated  under  the  laws  of  the  State   of  New  York 


DEPARTMENTS: 


Book    Publishing: 
MCX)DY  PUBLISHING  CO. 


Moody's  Manual  of  Railroads  and  Cor- 
poration Securities 

(Iisucd  annually  in  May) 

Moody's  Classified  Investments 

(First  annual  edition  in  press) 

Moody's  Coupon  and  Dividend  Register 

(Issued  annually  in  December) 
Also  miscellaneous  financial  and  economic  pub- 
lications 

(SEND  FOR  CATALOGUE) 

Periodical   Publishing: 

PUBUC  AFFAIRS  PUBLISH- 
ING   COMPANY 

PuUishcrs  of  a  monthly  magazine  for  tnrestors, 
financiers^  and  men  of  affairs,  cntltlsd  "PubUc 
Affairs*       In  preparation. 

(SEND  FOR  PROSPECTUS) 


Financial  Information: 

THE  BUREAU  OF  COR- 
PORATION  STATISTICS 

Operated  in  connection  witk  Moody  *S  Blanual  > 
Furnishes  reports  on  Railroads  and  other  Corpora- 
tion Investments  of  all  kinds,  both  American  and 
Foreign.  Invaluable  to  bankers,  faeokers,  in- 
vestors, corporation  lawyers,  etc.  Highly  com- 
mended by  leading  financial  houses* 

CHAS.  L.  F.  BRIDGE,  Kbnagw. 

(SEND  FOR  CIRCULAR) 

Mechanical: 

AN  UP-TO-DATE 
PRINTERY 

A  book  and  commercial  printing  pUnt,  making 
a  specialty  of  high  class,  artslic  printliw  for 
bankers,  brokers  and  financial  institutions.  Larga 
capacity. 

(SEND  FOR  INFORMATION) 


MANAGEMENT: 


JOHN  MOODY,  President  and  General  Manager 

FREDERICK  B.  ADAMS,  Vice-President/  ELIPHALET  N.  POTTER,  Treasurer. 

LOUIS  W.  HOLSCHUH,  Secretary. 

DIRECTORS: 

FREDERICK  B.  ADAMS        ....    Secretary,  Union  Trust  Company.  Albany,  N.  Y. 

CECIL  BARRET Messrs.  Spencer,  Trask  ft  Co.,  Bankers.  New  York 

GEO.  CLARK,  Jr. Messrs.  Clark,  Dodge  ft  Co.,  Bankers,  New  York 

R.  BAYARD  CUTTING       -.._ New  York 

C.  C.  FRICK Vice-President,  Security  Title  ft  Trust  Co.,  New  York 

JOHN  MOODY ,       President  and  General  Manager 

ELIPHALET  N.  POTTER       ....    Messrs.  Kennicutt  ft  Potter,  Bankers,  New  York 
CHAS.  N.  SABIN        -  Vice-President  National  Commercial  Bank,  Albany,  New  York 


Office:    35  Nassau  Street,  New  York  City 


-W— B-P^^»^ 


rhe  Industrial  Advocate 

k  BIG  MINING  ajid  IKDISTRIAL  PAPER  OF  THE  NORTHEAST 


XIE  only  mining,  financial  and  general 
industrial  journal  in  a  population  of 
one  million  people  in  Cape  Breton, 
Nova  Scotia,  New  Brunswick,  Prince  Ed- 
ward Island  and  Newfoundland.  The  Idvacatt 
w^ill  tell  you  all  about  the  millions  of  dollars 
being  invested  in  iron  and  steel  manufacture, 
coal  and  gold  rfilhing,  copper  mining  and  in 
lumber  and  pulp  mills  in  the  above  provinces. 
The  town  of  Sydney  which  had  2,(K>0  in- 
habitants five  years  ago  is  now  a  city  of 
15,000  people.    The  boom  is  oo  the  increase. 

O.  As  an  Advertising  Medium  for  Manufacturers 
of  Machinery,  Financial  Managers  and  others, 
the  Advocate  is  unexcelled.  The  paper  has 
been  published  over  twenty  years  and  has  a 
large  circulation  in  Canada,  New  England, 
Great  Britain  and  the  West.  Information 
regarding  opportunities  for  securing  valuable 
Mining  and  Timber  propositions  a  specialty. 


Subscription  Price,    ;;    $tM  Fer  Year  in  Adm 

f\ci\/^rtimtnec     Ftmtmm     on    a  p  p  I  f  o  a  f  I 


IE  INDUSTRIAL  ADVOCATE  i"', 
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Boston  Commercl 


The  Boston  Commercial  has  the   largest 
of  any  financial  paper  in  the  United  States, 

More  accurate,  reliable  and  profitable  ii^ormarioii  con 


The  active  stocks,  the  mines  and  the  metal  market  is  to  be  U 

THE  BOSTON  COMMERCIj 

than    in    all    other    publications    combined.       It    alwa^fs 

Walker's  Weekly  Copper  Letter 


in  full.     Those  who  know  of  the  record  made  by  this  leiic 
past  three  years  will  teil  you  that  no  copper  shareholder 
vestor  can  afford  to  be  without  it. 

The    Boston   Commercial   is  edited   by   Geo*    L. 
makes   frequent   personal   visits   to   the   mines    and     wntes 
knowledge  of  his  subject.     He  is  a  recognized  aulhohty  on  co| 


I 


The  Boston  CORimercial  also  contains  each  week 
extended  and  comprehensive  articles  on    Bonds,    Street 
Boston  and  New  York  Stock  Markets,  the  business  sitt 
f  Ommercial  Markets — Wool,  Iron  and  Steel,  Hides  and 
are  prepared  by  experts  in  each  line. 

Boston  Commercial 


C  £.  i>>iVt£\Q^ ,  V\i.U\^tet.  G*  L,  Walker, 


1 


PFR   P 


HTfSnL 


Leading  Brass  Poblicatioii  in  the  Worid 

The 

Manufacturers'  Journal 


per  fear 


PUaLISHED       MONTHLY 

p  $1.50  per  ft^f 


Devoted  to  the  Bfetal  Trade,  especially 

RASSahdCOPPER 

Iron,  Steel,  Bronze,  Automatic 
Mac/r/nery,  Foundry  Equipments  and 
Supplies,  Electrical  Goods 
and  structural  MateriaL      •/      •/ 


11,  We    reach    5,009    manufacturers    each 

mooth^  most  of  whom  are  identified  with 

Brass  or  Copper,  and  they  read 

Rates  for   bringitig   your 

befoie   these   mam 

furnished  upon  apr't    il*?^^ 

mailed  to  any  add 


'HE    MANUFACTU 

mVG/lTUCK. 
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PUBLISHED     WEEKLY 


ADMIRED  BY  hONEST  MEN 
FEMED  BY  SWINDLERS 


For  it  fearlessly  tells  the  truth  aWut  inveetments  and  con  tin- 
uoiislj  warns  it^  subscribers  againstall  indiffereDiiDvestments 
or  outriglit  swiudles.  Has  the  larg-i.?st  circulation  of  any 
weekly  fioanciai  publication.  Over  l<J,5tK)  each  issue.  This  is 
subjtict  to  prtH>f  or  advertisers  tieed  not  pay.  Only  legitimaie 
Mnanciai  advertisemenli?  accepn^d. 

A  SUPPLtM^HT 

TO  THE 

COPPER  HANDBOOK 


The  Financial  World  la  a  g-ood  supplement  to  the  excellent 
Stevens'  Copper  Handbook  as  it  keeps  investors  in  copper  shares 
fully  posted  on  all  the  chflng"eB  occurring  during*  the  year.  In 
four  years  the  Financial  World  has  saved  ita  subscribers 
millions  that  other wi&e  raig-ht  have  gone  into  unproductive 
shafts  or  m  outrig^ht  swindling'  schemes.  Every  subscriber  is 
entitled  to  secure  our  editor's  opinion  oo  any  investmeni  he 
has  or  has  in  mind  to  make,  at  the  cost  of  postag'e  covering-  his 
reply.  This  privilege  is  often  worth  a  hundred  fold  the  sub- 
scription price, 

SUBSCRIPTtON  PRICE 
$4M  a  Year.        Wc  a  Copf. 

Spectmen  copy  can  be  had  free.  Send  for  it,  and  it  wUl  im- 
presa  you  as  a  paper  you  or  no  other  investor  can  be  without, 

THE  FINANCIAL  WORLD 


18  Broadway, 


New  Yoik 


D 
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A  GRAND  JOURNAL 


*'  Whih^  ihrcc  <=i.ijn:  ycsLts,  unJ  Itn  nmy  Ijc  the  span  uf  life  &LlMtt«d  to 
mail — litti  iK;rujd  ot  usiiulucss  drawinif  at  thiit  auf  to  a  cl'jsts  it  is  not 
Sii  v^'Uh  'THE  MINING  JOURNAL/  Time  has  wrillLn  no  wrinkle 
uiA>n  iu  brttw  ;  Mrontr*^r.  bnKhl*.  r,  belter  than  ever,  and  of  great  good 
to  mininif  men  aU  ov«;r  the  world/ '^i-o*  4«ifif/tf*  Minmg  Review. 

"•THE  :^  INING  JOURNAL'  holds  in  all  our  isstics  a  good  portion  of 
the  fti->Bcv  ^'f  ^■he  'Mi>nit'*rct  'which  uimB  at  summanxing  the  mort-  imjior- 
tant   technical  period  icala  ji  ;  [  .  r.  we 

reKft't  that  we  canudt  hav  ii-s  o£ 

everylhiru;.  bccauM?  'THE  -m  ■  ..    i  ttion, 

and  I'.  '  ^vhich  it  cunUiins  )s  >■"  v_ui,'i-u-,  th.  ;    .  :t.  h 

nuiTi  ut  half  a  column.     To  our  rear.  '       ;    ^! ms 

mot.'!  r    review  wiU  not  be  new,  but  m.i:  .  h,ivi    uo 

bt^tttr  kii-r'.vlt.lge  of  it  tl:ian  our  5ummaric:s  a^ord.  /  L.  n«.>t  say  that 
tfu  perusal  of  so  many  abstracts  as  we  publish  is  sufRcient  to  found  a 
jufi^mcnt,  but  i hey  snow  how  gn.rat  is  tlu.    intLnc.  uial  vijjoiir  of  thi* 

Eafjcr.     The-  practical  importance  of  *  .ted,  the  toci^vo 

inifuagie  (the  peculiar  property  of    I'.  rmatirm  on  the 

mineral  industry  of  the  world,  the  t  inent  of  mineral 

substances^  the  technical  artivleson  tht  nu  ru.  tu.rauuhi  mming  centers,  the 
notes  and  articles  of  unquestionable  value  on  the  jrrogres*  of  mmeral- 
oj^riiral  science  and  il .  i  miili'i  ^,  all  dc>^tn,L  ret  Kiiition  in  summaming: 
the  main  fea*. ur^  .ith  which  we  have  the 

pleasure  of  ej^c  1 :  ,  i  rtvieWt  however  fuU, 


can   b.ia-^f    ,.f 

Anil  " 

tht 

art 

JOURNAL"    Ll  iht  attcniiLMi  it 


[i.i.Mit'^   lu    Aii-,tralia. 

trvof 

the 

XING 

r  rvudtTi/' 

— M&nitoTt  Bibiiograpkicc  Tfcnia^-scientifieo* 


Th.  MINING  JOURNAt 

RAILWAY  AND  COMMERCIAL   CAZETTE 

TH*  oldest  Mining  Pap«r  »nd  the  Pioneer  of  the  Teolui!e»l 
ar\d  Trade  Press  of  the  World.  Clroulales  «ll  over  the 
World  Amongst  Miners*  Met«llurgtsts,  KngJneera, 
M«n\jfacturers.    CapltAlists    ^nd   Invoators.     .\ 

Subscrlptiant,  including    pctslige,    28s    pir   innyn,    ;>aritile   in   iilvvica 

THE  MINING  JOURNAL  udv, Knits  the  intcresls  ot  the  Mining 
and  Metallurgical  ln4lustries  tit  h<jmc  and  abroad,  and  has  a  unique 
reputation  fitr  its  Sjjecial  Cttrresihjndcnce  from  nil  the  Mminj;;  Districts 
of  the  World,  and  al^i  for  iis  Prices  Current  of  MetaU,  which 
are  bought  and  sold  In  all  parts  of  the  Globe  upon  the  basia 
of  the  *  next  published  MINING  JOURNAL  prices/' 
THE  MINING  JOURNAL  wa^  csiabhshcd  nii^re  than  seventy 
year:^  ago,  and  slIII  niainuiinH  uh  ^H^^ition  an  the  leading  atgjUi  d  the 
World's  Pruss  devuit-d  t^i  Mining  and  i<s  allied  interests. 
THE  MINING  JOURNAL'S  advertising  fiogcs  form  a  complete 

THE  MINING  JOURNAL  is  neither  controlWfnnr  is  any  interest  in 
it  b»>ld  or  rxerctsc  d  by  any  Mine  OwTier.  Sr*oculator  or  S  vndicatc,  nof  b  it  in 
any  way  whates^er  oannectcd  with  any  SUnrk  or  Sbarr  Dealing  Agency. 


46  QUEEN  VICTORIA  STREET 


LONDON,  E.  C,  EN6LAND 
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COMPLETE    SETS 

COPPER  HANDBOOK 

There  remain  on  hand  hot  a  limited  number  of 
Complete  Sets  of  the  Copper  Handbook  in  cloth 
and  leather  bindings,  owing  to  fire  in  the  bindery 
by  which  185  copies  of  VoL  1,  on  hand  for  re- 
binding,  were  destroyed.  Orders  for  these  sets, 
or  for  single  numbers  therefrom,  will  be  filled  at 
the  following  prices : 


Volume 

Clolh 

Lout  her 

Volume  I, 

$5.00 

$7.50 

Volume  II, 

5.00 

7.50 

Volume  III, 

5.00 

7.50 

Volume  IV, 

5.00 

7.50 

Volume  V, 

5.00 

7.50 

Volume  VI,     - 

5.00 

7.50 

Volume  VII,    - 

5.00 

7.50 

Orders  will  be  filled  at  these  prices  while  the  books  last,  but 
the  right  is  reserved  to  cancel  single  orders  received  after 
the  number  of  extra  copies  has  been  reduced  to  a  point 
where  only  complete  sets  remain  on  hand*  I 


HORACE  J.  STEVENS    :    :   Publisher 

HOUBNTON,    MICHIQIN,    U.  S.  «. 
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MINING  SCIENCE 

t  WfEKLV  JOURNAL  DtVOTEO  TO  MINING  METALLURGY  AND  ENGINEERING 


A  CONSOLIDATION  OF 

MINING  REPORTER  ORES  and  METALS 


ESTABLISHED  1«7| 


ESTABLISHED  t3a*> 


SEND  FOR   FREE  SAMPLE  COPY 

SUBSCRIPTION    fJ.dO   PER   \-EAR.    FOREIGN    *S.»0 
BRITISH       COLUMBIA       AND       CANADA      $4.«« 


BOOKS    ON    MINING.    ASSAYING, 
CHEMISTRY    AND     METALLURGY 


MINING  SCIENCE  PUBLISHING  CO. 

Main  Offices,  1725-29  Arapahoe  St*»  Denver,Colo.,U.S.A, 


Ubtt  Mddress:  Stdhtd*M(ftttii  €odt     ? 


JFrmik  2CU|irtk«,  £.  M. 

CONS  I  LT 1  N  G     E N  G  I  N  E  JvR 

lining  and  Mefaliurgy 

' S  p  e  c  i  a  !  t  y :  

Meiatiurgy  of  Copper 

Lale  niana^?!  r  Boston  an*l  Montana 
C<j|Jt*r  and  SiU*cr  Mtning  Cumjmny, 
titnlui  the rc»Uiciion  wt»rks  nf  the  Ana<?nn- 
dA  Gjp^ier  Mining  Compiiny  of  Munlana. 
At  fm^sent  consult tnjf  enginwr  C^rn* 
dc  Paak"  MirtMij;:  Co»T»r'any  of  Pern  ; 
Boston  and  Montanii  Conswulidalcd  Cctppcr 
and  Silver  Mininj*  D»mimny  of  Mnniana« 
and  Mkhigian  Cippcr  Srnelting^  Company 
of  Michigan.         ::     ::     ::     r:     ::     ::     :! 


I 
t 
t 

^* 


1511  Wtst  Shett  Bld9. 
90  Wtit  StrttI 


New  York  Citf  % 

JAA  *-*-■#  ■t-t-fr  ^  A  Ji  ±  ±  A  A  Jfc  ut  if-  ,*;  it,  A  A  A  Aft 


BRASS  and  COPPER 
^=  PLANTS  = 

CONIPLiTi  ESTIMATES 
AND     PLANS 

for  Brass  and  Copper 
S  beet,  R  o  d,  W  i  r  e  ami 
Tube  Mills  prepared,  or 
your  Present  Depart^ 
ments  rc-designed,  and 
tbe  latest  improved 
American  devices  and 
machines  installed,     ;;      :; 


=^ 


vSi 


HUCH   L  THOMPSON 

Consulting     i  n  g  i  n  t  tr 

Waterbury,  Conn*    •     U.  S.  A. 


::^ 
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FRANKLIN    R.    CARPENTER    A,    SONS 
minino  ano  metallurgical  cnoinccrs 

Franklin  R.  Carpcntcr,  m.  a.  pn.  d. 

pbllow  american  geological  society 

pbllow  american    association   advancement 

of  scien'ce,  etc.,  etc. 


MALCOLM   HOWE  CARPKNTKR 

EQUITABLE  BUILDING  DENVER,  COLO. 


J.   PARKE    CHANNING 
(Sott0ultin0  Cnginrrr 


U  Broadway 


NEW  YORK 


LEDOUX    &    CO. 

Assayers,  Samplers  and  Wcif hers 

One-half  million  tons  copper  ores, 
mattes,  bars,  etc. ,  settled  tor  annu- 
ally on  Ledoux  &  Go's,  weights, 
sampling  and  assays. 


99  John  St., 


New  York 


The   /Vlln&rm'   NAtloriAl    BAnIc 

I8HFEMINQ,  MICHIGAN 

Capital.  $100,000  Surplus.  $50,000 

u  s.  govcrnmcnt  dcpositarv 
F.  Braastad,  Pres.  H.  O.  Young.  Vice-Pres 

A.  B.  Miner,  Cashier     O.  G.  AAS,  Asst.  Cashier 

DIRCCTORS 
D.  T.  M0R(;AN         W.  H.  JOHNSTON         P.  BRAASTAD 
A.  B.   MINER  A.  MAITLAND  H.  O.   YOUNG 

DR.  J.  VANDBVBNTCK         M.M.DUNCAN        J.CLAkCBY 


ARTHUR    S.    DWIGHT 

MINING    ENGINEER 
and   METALLURGIST 

SPECIALTY: 
Economics  of  Copper  and  Lead  Smelting 
25  Broad  Stroet  NEW  YORK 


J.  CLEVELAND   HAAS 

615  Hyde  Bids.  Spokane.  Washtnirton 


W.  FRANK    JAMES 

*«'"'Jn^l6t"*''   Hancock.  Mich. 


D.   L.  rAIRCHILD,  Puis. 

J.  O.  VIVIAN,  Vicc.Pnn.  A  Trcas. 

W.  O.  DCRBV,  Scc'V 

NELSON  EXPLORATION   COMPANY 

CONTRACTORS    OP 

DIAMOHD  and  CHURN  DRILLIHG 

614,  615  and  616  Lonsdale  Bldg. 
Bell  Phone  1629  ^  DULUTH,   MINN. 


p.  M.  SIMONDS  ELMER  Z.   BURNS 

SIMONDS  Sc  BURNS 

Mining  Engineers 

60  Wall  Street  New  York 

Examine  Mining  Properties 

Undertake  the  Management  of  Mines. 


I 


Leo  Von  Rosenberg 


Mine  ExAiniostionf,  Reporti, 
Development  and  Management 
of  Minea,  Mapa  of  Minea,  etc. 


42  Broadway, 
New  York 


Cable  Address 
Porphyry,  N.  Y. 


I'HE  COPPER  HANDBOOK  ADVERT ISEH, 


We   can    supply    M^'P^   of 

Any  Copper  *Dis^ 
trict  of  the  World 


A  folding  pocKci  map  of  the  L&tie  *SVi- 
pif:or  J^Utrict,  in  ^tron£  manila  coxferj'^ 
tafili  be  ^enf  to  any  addre^-s  for  f2^0Q 

Tb'  i  Map  is  lithographed  in  colors  on  good 
paper,  is  aceurate,  well  mude  and  thoroughly 
reliable.  It  shows  all  active  toines  of  the 
district,  and  the  great  majority  of  the  idle 
mines  as  welJ,  covering  the  entire  Copper 
l5e*::ir.g  Belt  from  Keweenaw  Point  to  the 
Devon  Mine,  west  of  the  Ontonagon  Kiver* 

/fi  manila,  ^2,00 


The    rEJ^IMS\/LAH 

HO\/GHTOJ^,  Mich.,  V.  S.  A., 

a 


>pper  Informaiion  Bureai 


TJTT  rnppnr  m  rnannK  ADVEimstft 


HEaniittftl  fnibltcatioii  of  the  Coppi^r 
Handbook  necessitates  the  run* 
stant  gathering  aod  systcmaiir 
fUing  of  accurate  informntion  n  • 
gardiQg  the  technics  and  statistics  otcoppt*r  iitiil 
the  copper  trade  generally,  also  the  securing 
and  tiling  of  data  covering  the  fin;mce«,  oritim- 
ization,  equipment,  development,  orejt,  manuK*. 
ment  and  prospects  of  several  thousand  cojum  i 
mines  and  copper  mining  companies  in  all  purt^ 
o(  the  world. 

This  intormation  is  available  to  mjy  ,j, 
quirer  for  a  small  fee,  S5.00  being  tbn  i»ri<  # 
charged  for  answering  an  ordinary  ini|ulfv 
Where  the  inqufrirs  involve  evtcndi  d  Invi^nu. 
gation  or  personal  inspection  ni  mtriMi  (h,, 
price  for  furnishing  full  reporit  will  lu«  iimd,, 
iccording  to  the  time  and  outlay  rrqulri*d» 

Special  investigations    condiuird    mUU    u 
gard  to   any  branch  of  the   copp«  r  mlIm..*.    ut 
the  United  States  and  al 

Partial  or  iv' 
\estigation,    miH. 
prospect    in    - 
Mexico. 


iORACE 

mhton,  Afic 
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The  Smith  Premiej 
Type\vriter 

Has  wider utl  its  market  until  it  includes  the  whole i 
civilized  world;  has  become  the  typewriter  of  over 
300,000    ojienitors   and   has,    during    1907,    bmkea^ 
every  previous  record  of  sales,  because  it  lias  fromj 
the  beginning  best  met  every  typewriter  need. 


Thcin-».*r4or  frntxtrc  of  the?  Smith  Prpmicr  Typcwriler  iftn'ciiiriiuitMl  asvtie 
(greatest  ini|m»v'ciTH'nt  in  mtwlom  tyiicvsTitiTuJiiiiitrytlioii — yvK  in  iirtiviiling 
it,  none  at  ihc  s!i>*mi  fiiii*.litmt'nli»l  fratiiiv*,  iar  which  the  Smith  PrrmUrr 
ha»  ulAV-aw  bern  notctl.  havi  bcrti  Jiarrifiocd.  ComuU'tt-  lit«*rat»jr«?  on 
rcf  ptcst 

The   Smith    Premier  Typewriter    Compaoi 

BRANCHES  KVERVWHERB 
SYRACUSE,  N.  Y.  416  Broadway,  MILWAUKEE,  Wl 


THE  COPPER  H AX D HOOK   ADVERTISER. 


Makes  out  a  bill  in  duplicate  or  triplicate  aud^  with  same 
operation,  records  it  on  loose  leaf  sales  book. 

Assures  a  bill  for  entry  and  makes  discrepancies  impossible. 

Condenses  the  charges  on  the  sales  sheets  without  loss  of  space. 

Recapitulates  and  classifies  the  sales. 

Does  not  soil  the  sales  sheets  with  the  carbon,  and  by  means 
of  its  three-color  dex'ice 

Writes  the  credit  in  red  and  the  Ifody  of  the  page  in  purple 
copying  or  non- fading  ink. 

The  New  Smith  Premier  Billing  Machine  adjusts  itself  to  the 
needs  of  any  office;  reducinj>  l>ookkeeping  to  its  lowest 
terms,  saving  time,  promrttin:^  at  curacy  and  insuring 
neatness  and  legibility. 

WRITE    FOR   FURTHER    PARTICULARS 

The    Smith  Premier   Typewriter   Company 

416  Broadway  MILWAUKEE^  WIS, 


The  New  Smith  Premier     I  I 
Billing  Machine 

(WITH      TRI-CHROME      RIBBON      ATTACHMENT) 


>i.OIV/x 


TRADE        MARK 

REG.  U.S.  PATENT    OFFICE, 


OKONITE 

Wires  and  Cables 


L 


Arc  indispensable  in  Mining  Work»  The  engineer,  electrician 
and  mine  manager  who  carefully  considers  every  detail  of  his  system,—' 
initial  expense,  elimination  of  future  trouble,  maintenance  charges,  good 
service  —  always  insists  thaT  specifications  for  electrica!  work  read  ''all 
wiring  shall  be  done  with  OKONITE  WIRES  AND  CABLES/' 

Okonite  has  been  under-ground  for  years  in  coal,  iron  and  copper 
mines,  carrying  without  interruption  electric  currents  for  Light,  Power 
and  Sound.  It  is  everywhere  recognized  as  the  standard  for  rubber 
insulation « 


As  general   western  distributors,  we  carry  a  complete  stock;  aliso 
a  foil  line  of  electric  lighting,  telephone  and  mine  supplies. 

Our  D.  &  W.  Fuses  and  Safety  Devices  will  also  interest  you. 

(Slrafntl  (Elcdrirdimqmug. 

Electrical  Supplies 

264—266—268—270  Fifth  Ave.  CHICAGO 
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ADVERTISERS'  INDEX 


Adventure  Cons  Mng  Co 23 

Ahmeek  Muting  Co 25 

Allouez  Mining  Co 13 

American  Metal  Market 17 

American  Mining  Review 8 

Arizona  Journal  Miner 7 

Atlantic  Mining  Co 20 

Australian  Mining  Standard 36 

Earle  C.  Bacon 18 

Baldwin  Locomotive  Works 9 

Bail*  Ball 21 

Baltic  Mini::g  Co 3 

Bisbee  Daily  Rc\'iew 15 

Boston  Commercial 40 

Boston  News  Bureau 22 

British  Columbia  Mining  Record 43 

Burnham,  Williams  <&  Co 9 

Calumet  &  Arizona  Mining  Co 15 

F.  R.  Carpenter  &  Son 47 

Centennial  Copper  Mining  Co 13 

Central  Electric  Co 52 

Champion  Copper  Co 3 

J.  Parke  Channing 47 

Citizen's  National  Bank 31 

Clifton  Copper  Era 23 

Comanche  Mining  &  Smelting  Co 21 

Copper  Handbook '45 

Copper  Information  Bureau 49 

Copper  Queen  Consolidated  Mining  Co 6 

Copper  Range  Consolidated  Co 3 

Copper  Range  R.  R.  Co 3 

Joseph  Croze 35 

Daily  Iron  *  Steel  Report 17 

Daily  Mining  Record 32 

Detroit  Copper  Mining  Co 6 

Arthur  S.  Dwight 47 

Elm  River  Copper  Co 13 

The  Engineer 27 

Engineering  Magazine 4 

Financial  World 42 

rirasaelli  Chemical  Co 31 

Green  Fuel  Economizer  Co 35 

J.  Cleveland  Haas 47 

Harbison- Walker  Refractories  Co 17 

Hendrick  Mfg.  Co 5 

Hobbs  &  Seeley 9 

Wallace  H.  Hopkins  Co 14 

Industrial  Advocate 39 

Industrial  World 7 

Information  Bureau 49 

Isle  Royale  Copper  Co 25 

W.  Frank  James 47 

Joliet  Bridge  <fe  Iron  Co 31 

Frank  Klepetko 46 

Lake  Shore  Engine  Works 7 

I^doux  &  Co 47 

Lidgerwood  Mfg.  Co 1 

Loncion  Mining  Journal 44 

J.  M.  I^ngyear 31 

Manufacturer's  Journal 41 


Marquette  Mining  Journal 27 

Mass  Consolidated  Mining  Co 31 

Mayflower  Mining  Co 13 

Metal  Industry 37 

Mexican  Investor 23 

Mexican  Mining  Du^ctory 33 

Mexican  Mining  Journal 26 

Michigan  College  of  Mines 5 

Michigan  Copper  Mining  Co 20 

Michigan  Smelting  Co 3 

Mineral  Wealth 30 

Miners  National  Bank 47 

^ines  &  Minerals • 19 

Mining  &  Engineering  Review 11 

Mining  Investor 12 

Mining  Manual 29 

Mining  Science 46 

Mining  &  Scientific  Press 24 

Mining  Worid 16 

Moctezuma  Copper  Co 6 

Mohawk  Mining  Co 20 

Moody  Corporation 38 

Murray  Iron  Works  Co 28 

Native  Copper  Times 9 

Nelson  Exploration  Co 47 

New  York  Metal  Selling  Co 21 

Old  Colony  Copper  Co 13 

Osceola  Consolidated  Mining  Co 25 

Paine,  Webber  &  Co 2 

Peninsular  News  Bureau 48 

Phelps,  Dodge  &  Co 6 

Phoenix  Pioneer 23 

Power  Specialty  Co 11 

Fred  M.  Prescott  Steam  Pump  Co 31 

Profit  &  Loss 13 

Quincy  Mining  Co 23 

Risdon  Iron  Works 10 

Leo  Von  Rosenberg 47 

St.  Mary's  Mineral  Land  Co 21 

Salt  Lake  Herald 35 

E.  Schneider  &  Co 35 

Simonds  &  Burns 47 

Smith  Premier  Tyi>ewriter  Co 50-51 

Southworth  &  Holms .33 
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